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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

Laboratorv: Frontier Global Sciences Lab Proiect Number: 1209359 
Samplina Dates: 09/09 09/10 & 09/11/2012 Sample Matrix: Tissue 
Analvtical Method: Arsenic Speciation bv EPA 1632 Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ··~4 
Technical QA Reviewer::-::-:-=-:--:---:----------
Project Manager: Bill Richards 

Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample 1.0. Laboratory 1.0. 

1 12UP04BF 1209359-01 

2 12SM24BF 1209359-02 

3 12UP02BF 1209359-03 

4 12UP07BF 1209359-04 

5 12UP08BF 1209359-05 

6 12RD12BF 1209359-06 

7 12RD18BF 1209359-07 

8 12RD14BF 1209359-08 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of AnchoraQe Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

---'.-'X- Included: no problems 
--=* _ Included: problems noted in review 
--:0::=-- Not Included and/or Not Available 

NR Not Required 
--=R~S~ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
* Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples NO 

6 Duplicate Analyses NA 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data NO 

Comments: N/A: Not Applicable. NA: Not Analyzed 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

AI!Sample•Matl"ices: / H :Y .•.... :··>········· /·· ... ·.·.· 
l(/l~f!l!.lry.:.g~r.!iliYl>(frp!llqoll~ctlpll)f.or~ll~ly~is ••.. • •·•·•.•··.····.••············· . · 
!i~)(ay.al~.rit«l)r?lllil.lt!J:il!4;~oyr~({rorns¢plle~ti.oiJ)•f0tall~.lysis •.•... ·. · 
AtK9:t6er.meThls:'.1 BO aa .& from collection for anal sis. . . 

Comments: All samples were received at 4.a•c and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of inorganic arsenic and arsenite in initial and continuing calibration 
verifications were within the control limits 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!,X.!.,_ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS for inorganic arsenic and arsenite were within the 
control limits generated by the laboratory. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 12UP04BF was used for inorganic As MS/MSD analysis and sample 
12RD18BF was used for arsenite MS/MSD analysis. The recoveries were within the control 
limits generated by the laboratory. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

Acceptable 
X Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 

_....<;X,__ Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: Trace amount of arsenite was detected in the following blanks. 

Method Blank in the batch F210257, analyzed on 10/5/12: 0.001 mg/kg of Arsenite 
Rinsate Blank in the batch F210257, analyzed on 10/5/12, 0.0008 mg/kg of Arsenite 
The detected Arsenite results in samples 12UP04BF, 12SM24BF, 12UP02BF, 12UP07BF, 
12RD12BF, and 12RD14BF were qualified as non-detect (U) since the sample concentration 
was less than 5x the blank concentration. 

Method blank in the batch F21 007 4, analyzed on 10/8/12: 0.002 mg/kg of Arsenite 
The detected Arsenite result in sample 12RD18BF was qualified as non-detect (U) since the 
sample concentration was less than 5x the blank concentration. 

6. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

No Duplicates Analyzed 

Type of duplicates analyzed: 
---:-:,....- Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

·:,!2{~ ' ;RPDJ=\ .21Va.lliel;-Vah.ie2l x .too% 
· · ··· <Vlill.ie1i'Vallle2 ·· 

Comments: The RPD of MS & MSD was less than 35%. 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Interference Check Samples (ICS) ·Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80·120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis· Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0·10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

B. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes • If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

9. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 
The validator contacted the laboratory and verified followings: With the exception of CVAA Hg 
(7471 B), all of the analyses were performed on dried sample (oven dried for ICP/ICP-MS/Se
Hydride, freeze dried for Me-Hg and As speciation) and the reported results were dry weight 
basis. 
Sample 12UP08BF 
Inorganic Arsenic: (0.477 ug/L) (0.01 L/0.5872 g)= 0.0081 ug/g = 0.0081 mg/kg. 
Lab reported 0.008 mg/kg. 

Arsenite: (0.347 ug/L) (0.01 L/0.5872 g)= 0.0059 ug/g = 0.0059 mg/kg. 
Lab reported 0.006 mg/kg. 

Arsenate: (0.008 mg/kg)- (0.006 mg/kg) = 0.002 mg/kg. 
Lab reported ND<0.009 mg/kg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--:-:--- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 

---..,,.,-- Definitive, Comprehensive Statistical Error Determination was performed. 
X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL 

QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA. JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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FRONTIER" 
GLOBAl SCtENCES 

Matrix: Tissue 

ANALYTICAL RESULTS 

12UP04BF 

11720 North Creek Parkway North, Suite 400 
Bothell, WA98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

Arsenate ND 0.004 0.008 mglkg 1209359-01 [CALC] N/A N!A EPA 1632 

EPA 1632 

EPA 1632 

u 
J 

u 
Arsenite 0.001 U0.0005 0.004 mglkg 10 1209359-01RE1 F210257 2Jl9008 10/05/!2 ll:lO 

InorganicArsenic ND 0.004 0.008 mglkg 10 1209359-01RE1 F209309 2J03006 10/02/1211:53 

Frontier Global Sciences, Inc. 

Kate Haney, Client ServiGes Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document, This analytical report must be reproduced in its entirety. 

Page 281 of 620 

Page5of340 
1209359 Final Level IV Report 
10/19/2012 

10/19/2012 



FRONTIER" 
GlOBAL SCIENCES 

Matrix: Tissue 

Arsenate ND 0.005 0.009 mg/kg 

ANALYTICAL RESULTS 

12SM24BF 

1209359-02 (CALC] N/A 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

NIA 

Arsenite 0.002 U 0.0005 0.004 mg/kg 10 1209359-02REI F210257 2Jl9008 10/05/12 00:11 

EPAI632 

EPA 1632 

EPA 1632 

u 
J 

u Inorganic Arsenic ND 0.005 0.009 mg/kg 10 1209359-02 F209309 2J03006 10/02/12 13:00 

Methyl Mercury 0.5 1.8 ng/g SOO 1209359-02RE1 F210069 2JJ0024 10/10/12 15:04 EPA 1630 Mod/FGS-070 U 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 282 of 620 
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FRONTIER" 
GLO.BAL SCIENCES 

Matrix: Tissue 

ANALYTICAL RESULTS 

12UP02BF 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

Arsenate ND 0.004 0.009 mg/kg I 1209359-03 (CALC] N/A N/A EPA 1632 

EPA 1632 

EPA 1632 

u 
J 

u 
Arsenite 0.002 Uo.ooo5 0.004 mg/kg 10 1209359-03REI F210257 2Ji9008 10/05/12 00:17 

lnorganicArsenic ND 0.004 0.009 mg/kg 10 1209359-03 F209309 2J03006 10/0211213:08 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

~A·. 
!l/11/12~ 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical reporl must be reproduced in its entirety. 

Page 283 of 620 

Page 7 o/340 
1209359 Final Leve/JV Report 
10/1912012 
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GLOBAL SCIENCES 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

Arsenate 

Arsenite 

12UP07BF 

Matrix: Tissue 

ND 0.005 0.009 mg/kg 1209359-04 [CALC] N/A N/A 

0.005 ij0.0006 0.004 mg/kg 10 1209359-04REI F210257 2JI9008 10/05/12 00:23 

InorganicArsenic 0.006 0.005 0.009 mg/kg 10 1209359-04 F209309 2J03006 10/02/12 13:14 

EPA 1632 

EPA 1632 

EPA 1632 

u 

J 

Methyl Mercury ND .. 0.5 1.8 ng/g 500 · 1209359-04 F210069 2JI0024 10/10/12 13:07 EPA 1630 Mod/FGS-070 U 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this reporl only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 284 of 620 
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GL·OBAL SCIENCES 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

Matrix: Tissue 

· Arsenate ND 0.004 0.009 mg/kg 

Arsenite 0.006 ·. 0.0005 0.004 mg/kg 10 

InorganicArscnic 0.008 0.004 0.009 mg/kg 10 

Methyl Mercury ND 0.5 1.9 ng/g- 500 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

12UP08BF 

1209359-05 [CALC] N/A 

1209359-05RE1 F210257 2J19008 10/05/12 00:30 

1209359-05 F209309 2J03006 10/02/12 13:20 

EPA 1632 

EPA 1632 

EPA 1632 

u 

J 

1209359-05 F210069 2Ji0024 10/10/1213:19 .EPA 1630 Mod/FGS-070 U 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER' 
Gl.OB'AL SCIENCES 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

Matrix: Tissue 

.Arsenate 

Arsenite 
Inorganic Arsenic 

Methyl Mercury 

ND 0.005 0.010 mglkg 

0.003U 0.0006 0.005 mglkg 10 

ND 0.005 0.010 mglkg 10 

ND 0.5 1.8 ng/g 500 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

12RD12BF 

1209359-06 [CALC] N/A N/A 

1209359-06RE1 F210257 2Jl9008 10/05112 00:40 

1209359-06 F209309 2J03006 10/02/12 13:30 

EPA 1632 

EPA 1632 

EPA 1632 

u 
J 

u 

1209359-06 F210069 2Jl0024 10110/1213:31 EPA 1630Mod/FGS-070 U 

The results in this report only apply to the samples analyzed in accordance with the 
. chain of custody document. This analytical report must he reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

Matrix: Tissue 

ANALYTICAL RESULTS 

12RD18BF _ 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

Arsenate 

Arsenite 

ND 0.005 0.010 mg/kg 1209359-07 [CALC] N/A N/A EPA 1632 

EPA 1632 

EPA 1632 

u 
0.007U 0.0006 0.005 mg/kg 10 1209359-07REI F210074 2J09006 10/08/12 00:38 

Inorganic Arsenic 0.006 0.005 0.010 mg/kg 10 1209359-07RE1 F210064 2J08009 10/07/12 16:09 J 

Methyl Mercury 0.5 1.9 ng/g 500 1209359-07REI F210069 :2JI0024 10/10112 12:32 EPA f630 Mod/FGS-070 U 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety, 
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FRONTIER' 
G L 0 B. A L SCI EN C E S 

11720 North Creek Parkway North, Suite 400 
Bothell, WA98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

Arsenate 

Arsenite 

12RD14BF 

Matrix: Tissue 

ND 0.004 0.009 mglkg 1 1209359-08 [CALC] NIA N/A 

0.005 Uo.0005 0.004 mglkg 10 1209359-08RE1 F210257 2Jl9008 10/051!2 00:45 

InorganicAl'senic 0.007 0.004 0.009 mglkg 10 1209359-08 F209309 2J03006 10/02/1213:38 

EPA 1632 

EPA 1632 

EPA 1632 

u 

J 

Me'thyl Mercury ND 0.5 1.9 ng/g 500 1209359-08 F210069 2J10024 10/I0/1214:29 EPA 1630Mod!FGS-070 U 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this.report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 288 of 620 
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FRONTIER:" 
GLOBAL SCIENCES 

Matrix: Tissue 

Arsenate 

Arsenite 

Inorganic Arsenic 

ND 0.004 0.009 mg/kg 

0.0008 0.0005 0.004 mg/kg 

ND 0.004 0.009 mg/kg 

. ANALYTICAL RESULTS 

Rinse Blank - Prep Sink 1 

10 

10 

1209359-09 

1209359-09RE1 

1209359-09 

(CALC] N/A 

F210257 2119008 

F209309 2103006 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686:1996 
Fx: 425-686-3096 

NIA 

10105112 00:50 

10102/12 13:43 

EPA 1632 

EPA 1632 

EPA 1632 

u 
1 

u 

Methyl MercurY ND 0.4 1.7 ng/g 500 .1209359-09 F210069 2JI0024 10/10/12 14:41 EPA 1630 Mod/FGS-070 . U 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody documeilr. This analytical report must be reproduced in its entirety. 
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GLOB"AL. SCIENCES 

Matrix: Tissue 

Instrument: AASc 1 

Lab Sample ID 

F210074-BLK1 

Frontier Global Sciences, Inc. 

Analyte 

Arsenite 

Kate Haney, Client Services Manager 

PREPARATION BLANKS 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

Sequence: 2J09006 

Preparation: Leach for As Speciation in Tissue 

Found MDL Units Batch Analyzed Method 

0.002 0.0006 mg/kg F210074 10/08/12 00:21 EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must he reproduced in its entirety. 

Page 28 of 340 
1209359 Final Level IV Report 
10/19/2012 

Notes 

J 
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FRONTIER" 
GLOBAL SCIENCES 

Matrix: Tissue 

Instrument: AAS-1 

Lab Sample ID Analytc 

F210257-BLK1 Arsenite 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

PREPARATION BLANKS 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

Sequence: 2Jl9008 

Preparation: Leach for As (III) in Soil/Sediment 

Found MDL Units Batch Analyzed Method 

0.001 0.0006 mglkg F210257 10/05/12 10:54 EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entlrety. 

Page 30 of 340 
1209359 Final Level IV Report 
10/19/2012 

Notes 

J 
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FRONTIER" 
GLOBAL SCIENCES 

Matrix: Tissue 

Instrument: AAS-1 

Lab Sample ID Analyte 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

PREPARATION BLANKS 

Sequence: 2J03006 

Preparation: Leach for As Speciation in Tissue 

Found MDL Units Batch Analyzed Method Notes 

F209309-BLKI Inorganic Arsenic 0.00003 0.005 mglkg F209309 10/02/12 11:27 EPA 1632 u 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document, This analytical report must be reproduced in its entirety. 
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G L 0 B_A l S C I E N C E S 

Matrix: Tiss·ue 

Instrument: AAS-1 

PREPARATION BLANKS 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

Sequence: 2J08009 

Preparation: Leach for As Speciation in Tissue 

Lab Sample ID Analyte Found MDL Units Batch Analyzed Method Notes 

F210064-BLKI Inorganic Arsepic 0.0006 0.005 mglkg F210064 10/07/12 15:53 EPA 1632 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11te results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analy(ical report must be reproduced in its entirety. 
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FRONTIER" 
G t:"-~·B.A L --SCI EN _C E:S 

TestAmerica Seattle 
5755 8th streat East 
T WA 
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11720 North Creek Parkway North, Suite 400 
Bothell, WA 980 It 
Ph: 425-686-1996 
Fx: 425-686-3096 

CHAIN OF CUSTODY FORMS 

Chain of Custody Record Test America 
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If',. . ,·,···:.·- ... ·,0c; ;,.·.•~. -,:C>.C --:- .. :c. . :•;-,,C;c;., .. •>.· . -> ... --, 

Frontier Global Sciences, Inc. 

Kate Haney; Client Services Manager 

- The results in this report only apply to the samples analyzed in accordance with the 
chain of custody documt:nt. This analytical report must be reproduced in irs entirety. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

Laboratorv: Frontier Global Sciences Lab Project Number: 1209359 
Samolina Dates: 09/09 09/10, & 09/11/2012 Sample Matrix: Tissue 
Analytical Method: Methyl Hg by EPA 1630M Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song .-?n--~ 
Technical QA Reviewer:_..,.,.,--=-:--:----:------~-_:__ __ _ 
Project Manager: Bill Richards 

Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. Laboratory I.D. 

1 12UP04BF 1209359-01 

2 12SM24BF 1209359-02 

3 12UP02BF 1209359-03 

4 12UP07BF 1209359-04 

5 12UP08BF 1209359-05 

6 12RD12BF 1209359-06 

7 12RD18BF 1209359-07 

8 12RD14BF 1209359-08 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ X~- Included: no problems 
---=* _ Included: problems noted in review 
--::07=-- Not Included and/or Not Available 

NR Not Required 
--::R:::s'- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2012 RDM METHYl HG TISSUE 1630M.DOC-10/30/2012 Page2of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QAIQC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

All Sample Mat~ic~s: . _._• •.•• ----••- .••·_· •·-- < c • 
Mercyry;tg~ <.fay~ (fro Ill ~<?llectiqn)Jor anllly~is •... _.. • --.. .- _-. 
Hexayal(!jlt P.lll'omium:24 ho~rs (trom_<!()llectio_n) for.t~nalysis,. 
All other metals: 180da s from collection .for anal sis, . 

Comments: All samples were received at 4.3•c and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of methyl mercury in initial and continuing calibration verifications 
were within the control limits 

DV-2012 RDM METHYL HG TISSUE 1630M.DOC-10/30/2012 Page 4 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae. Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!.X:!..- Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated non detected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits generated by the 
laboratory. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample with Lab ID 1209359-07 was used for matrix spike and matrix spike 
duplicate analysis of methyl Hg and the recoveries were within the control limits generated by the 
laboratory. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 
X Acceptable 

___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
--- Calibration Blanks 
___ Rinsate Blanks 
___ Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non·detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
_"'7:""_ Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

RPD;:: •2Nalue:t.value2) 
. value'1+Value2 

Comments: The RPD of LCS and LCSD was within the control limit (<35%). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae. Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

9. ANALYTE QUANTITATION 

Comments: Not applicable since no detection of methyl Hg in the samples. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10 % Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTJGA TJONIFEASIBILITY STUDY RED DEVIL MINE, ALASKA, AUGUST 2011 (FSP). 

The following data use objective was indicated in the FSP: 

TO ASSESS METALS AND METHYL MERCURY CONCENTRA TJONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE

RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, JUNE 2011 (QAPP). 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 

AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 
DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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FRONTIER" 
G L o:aA 1.--S C.l. EN ~-E·s · 

Matrix: Tissue 

Arsenate 

Arsenite 

Inofganic Arsenic 

ND 0.004 0.008 mglkg 

0.001 0.0005 0.004 mglkg 

ND 0.004 0.008 mg/kg 

Frontier Global Sciences, Inc. 

K:ate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

10 

10 

12UP04BF 

1209359-01 [CALC] N/A 

1209359-01RE1 F21 0257 2J19008 

1209359-01RE1 F209309 2J03006 

N/A 

10/05/12 11:10 

10/02/12 11:53 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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9- L·O S.A L S C I E N .C e-s 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

Matrix: Tissue 

Arsenate ND 0.005 0.009 mg/kg 

Arsenite 0.002 0.0005 0.004 mg/kg 10 

InorganicArsenic ND 0.005 0.009 mglkg 10 

12SM24BF 

1209359-02 lCALC] N/A N/A 

1209359-02RE1 F210257 2JI9008 10/05/12 00:11 

12093.59-02 F209309 2J03006 10/02/12 13:00 

EPA 1632 

EPA 1632 

EPA 1632 

u 
J 

u 

Methyl Mercury ND 0.5 1.8 ng/g 500 1209359-02RE1 F210069. 2JI0024 10/10/1215:04 EPA1630 Mod/FGS-070 U. 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER' 
G t. 0.B".A L:- s·c I EN _E E:·s' 

Matrix: Tissue 

Arsenate ND 0.004 0.009 mg/kg 

ANALYTICAL RESULTS 

12UP02BF 

1209359-03 [CALC] N/A 

11720 North Creek Parkway North, Suite 400 . 

N/A 

Bothell, WA 98011 
Ph: 425-686-1996 . 
Fx: 425-686-3096 

Arsenite 0.002 0.0005 0.004 mg/kg 10 1209359-03RE1 F210257 2Jl9008 10/05/12 00:17 

EPA 1632 

EPA 1632 

EPA1632 

u 
J 

u InorganicArsenlc ND 0.004 0.009 mg/kg 10 1209359-03 F209309 2J03006 10/02/1213:08 

Frontier Global Sciences, Inc. 

c??titb/cZU&;t 
/ ··- ~ 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical reporl must be reproduced in its enti'rety. 
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FRONTIER:' 
G L 0 s:A L S C I EN e e:·s 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph:425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

Matrix: Tissue 

Arsenate ND 0.005 0.009 mglkg 

Arsenite 0.005 0.0006 0.004 mglkg 10 

InorganlcArsenlc 0.006 0.005 0.009 mglkg 10 

12UP07BF 

1209359-04 [CALC] N/A N/A 

1209359-04REI F210257 2JI9008 10/05/12 00:23 

1209359-04 F209309 2)03006 .10/02/1213:14 

EPA 1632 

EPA 1632 

EPAI632 

u 

J 

Methyl Mercury ND - 0.5 1.8 - ng/g 500 · 1209359-04 F2!0069 2JW024 10/10/12 13:07 EPA 1630 Mod/FGS-070 U 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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·.· ~ %oNT~ 
G L·O B_A L SCI E N .C E·s 

Matrix: Tissue 

ANALYTICAL RESULTS 

12UP08BF 

11720 North Creek Parkway North, Suite 400 
. Bothell, WA98011 

Ph: 425-686-1996 
F~: 425-686-3096 . 

Arsenite 0.006 0.0005 0.004 mglkg 10 1209359-05RE1 F210257 2JI9008 10/05/12 00:30 EPA 1632 

EPA 1632 InorganicArsenic 0.008 0.004 0.009 mglkg 10 1209359-05 F209309 2J03006 10/0211213:20 J 

Methyl Mercury · ND 0.5 1.9 ng/g· 500 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

1209359-05 F2!0069 2JI0024 10/10/1213:19 .EPA 1630Mod/FGS-070 U 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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tRONTitK 
G L 0 a·_ A L SCI EN C E-s 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

12RD12BF 

Matrix: Tissue 

.Arsenate ND 0.005 0.010 mglkg 1209359-06 [CALC] N/A N/A 

Arsenite 0.003 0.0006 0.005 mglkg 10 1209359-06RE1 F210257 2Ji9008 10/05/12 00:40 

Inorganic Arsenic ND 0.005. 0.010 mglkg 10 1209359-06 F209309 2J03006 10/02/1213:30 

EPA 1632 

EPA 1632 

EPA1632 

u 
J 

u 

Methyl Mercury ND 0.5· 1.8 nglg 500 1209359-06 F210069 2Jl0024 10/10/12 13:31 EPA 1630 Mod!FGS-070 U 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
. chain of custody document. This analytical report must be reproducid in its entirety. 
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FRONTIER' 
GL·O~'Al SCIEN.CE·S 

Matrix: Tissue 

Arsenate · ND 0.005 0.010 mg/kg 

ANALYTICAL RESULTS 

12RD18BF 

1209359-07 [CALC] N/A 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

N/A u 
Arsenite 0.007 0.0006 0.005 mg/kg 10 1209359-0?RE! F210074 2J09006 10/08/12 00:38 

EPA 1632 

EPA 1632 

EPA 1632 InorganicArsenic 0.006 0.005 0.010 mg/kg 10 1209359-07RE! F210064 2J08009 10/07/1216:09 J 

Methyl Merciuy 0.5 1.9 ng/g 500 1209359-07RE1 F210069 :2n0024 10/10/12 12:32 EPA [630 Mod/FGS-070 U 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report Only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEI( 
GLOB.AL SCI ENCe·s 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

12RD14BF 

Matrix: Tissue 

ND 0.004 0.009 rog/kg 1 1209359·08 [CALC) N/A N/A Arsenate 

Arsenite 0.005 0.0005 0.004 rog/kg 10 1209359·08RE1. F210257 2Jl9008 10/05/12 00:45 

EPA1632 

EPA 1632 

EPA 1632 InorganicArsenic 0.007 0.004 0.009 rog/kg 10 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

1209359-08 F209309 2J03006 10/02/12 13:38 

The results in this 'report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 288 of 620 

Page 12 o/340 
1209359 Final Level IV Report 

.10/19/2012 

10/19/2012 

u 

J 



FRONTIER:' 
G L.O a· A I. SCI EN CE·s 

Matrix: Tissue 

. ANALYTICAL RESULTS 

Rinse Blank - Prep Sink 1 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686,1996 
Fx: 425-686-3096 

Arsenate 

Arsenite 

Inorganic Arsenic 

ND 0.004 0,009 mglkg 1 1209359-09 [CALC] N/A N/A EPA 1632 

EPA 1632 

EPA 1632 

u 
J 

u 
0.0008 0.0005 0.004 mglkg 10 1209359-09REI F210257 2JI9008 10/05/12 00:50 

ND 0.004 0.009 mglkg 10 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

1209359-09 F209309 2J03006 10/02/12 13:43 

The results in this report only apply to the samples analyzed In accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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G L-O B A l 5 C I E N C E S 

Matrix: Tissue 

Instrument: Hg-15 

Lab Sample ID Analyte 

F210069-BLKI Methyl Mercury 

F21 0069-BLK2 Methyl Mercury 

F210069-BLK3 Methyl Mercury 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

PREPARATION BLANKS 

Found 

-0.03 

0.1 

0.03 

MDL 

0.5 

0.5 

0.5 

Sequence: 2Jl 0024 

Preparation: KOH/Methanol Hg Digestion 

Units Batch Analyzed Method 

ng/g F210069 10/10112 09:25 1630 Mod/FGS 

ng/g F210069 I 0/10/12 09:36 1630 Mod/FGS 

ng/g F210069 10110/12 09:48 1630 Mod/FGS 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must he reproduced in its entirety. 
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G L 0 B. A l SCI EN C E S 
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The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

Laboratory: Frontier Global Sciences Lab Project Number: 1209358 
Sampling Dates: 09/16/2012 Sample Matrix: Sediment 
Analytical Method: Methyl Hg by EPA 1630M Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ·~? 4 
Technical QA Reviewer:_..,.,.,-.......,-..,----,.----------
Project Manager: Bill Richards 

Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. Laboratory 1.0. 

1 0912KR62SD 1209358-01 

2 0912KR70SD 1209358-02 

3 

4. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

---,?X- Included: no problems 
--*=-- Included: problems noted in review 
_"':'0::'::-- Not Included and/or Not Available 
-..:.;N,_,_R,__ Not Required 
-""R-'=S:...,_ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of St<tndard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2012 ROM METHYL HG SEDIMENT 1630M.DOC-10/25/2012 Page 2 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined In the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: All samples were received at 4.3•c and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of methyl mercury in initial and continuing calibration verifications 
were within the control limits 

DV-2012 ROM METHYL HG SEDIMENT 1630M.DOC-10/25/2012 Page 4 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!,x~ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits generated by the 
laboratory. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75·125%. 
For analytes.which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample with Lab ID 1210018-01 was used for matrix spike and matrix spike 
duplicate analysis of methyl Hg and the recoveries were within the. control limits generated by the 
laboratory. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 
X Acceptable 

___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
___ Calibration Blanks 

Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless npted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
--:-:-- Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

i;""[~' ,!'!'_?; .. ;;9 .. ';RIW:: 21Value;1/•Value2l\ 
..•• :; ;•y;r•• <~- c.c c"'Val\lect;f;Value'2 . • 

Methyl Mercury, ngfg 
1209360-02 

1.896 
1209360-02 DUP 

2.013 

Comments: The RPD was within the control limit (<35%). 

DV-2012 ROM METHYL HG SEDIMENT 1630M.DOC-10/2512012 Page 6 of 9 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Interference Check Samples (ICS) • Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis • Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
Acceptable with qualification 

--:-:--· Unacceptable 
X Not required 

Post-digestion spikes • If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine 
Project Number: 001096.0X70 

9. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 
Sample 0912KR62SD: 

Location: West of Anchora~e Alaska 

Methyl Hg: (0.6628 ng/L) (0.288 L/0.525 g) (100/83.4) = 0.43596 ng/g. 
Lab reported 0.436 ng/g. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA. AUGUST 2011 {FSP). 

The following data use objective was indicated in the E§E.;. 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 
SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE
RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, JUNE 2011 (QAPP). 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 

AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 
DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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FRONTIER' 
GLOBAL SCIENCES 

ANALYTICAL RESULTS 

0912KR62SD 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

Methyl Mercury 0.436 0.010 0.063 ng/g .950570 1209358-01RE1 F210lll 2Jll017 10/11/12 14:48 EPA 1630 Mod!FGS-070 
dry 

%Solids 83.4 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Sefvices Manager 

1209358-01 F210113 10/llfl2 13:48 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page5of50 
1209358 Final Level IV Report 
10119/2012 

0-04, 
0-09 
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FRONTIER:' 
GlOBAL SCIENCES 

Methyl Mercury 0.676 0.096 0.620 nglg 
dry 

%Solids 84.7 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

10 

0912KR70SD 

1209358-02 F210111 2J11017 10/H/12 12:33 EPA 1630 Mod/FGS-070 

1209358-02 F210113 I 0/11112 13:48 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody docwnent. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: Hg-15 

Lab Sample ID Analyte 

F210lll-BLK1 Methyl Mercury 

F210lll-BLK2 Methyl Mercury 

F210lll-BLK3 Methyl Mercury 

Frontier Global Sciences, Inc. 

Kate Haney> 8lient Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

PREPARATION BLANKS 

Found 

0.006 

0.008 

0.004 

MDL 

0.008 

0.008 

0.008 

Sequence: 2Jll017 

Preparation: Methylene Chloride Extraction for Methyl Hg 

Units Batch Analyzed Method 

ng/gwet F210lll 10111/12 09:24 1630 Mod/FGS 

ng/gwet F210lll 10/11/12 09:38 1630 Mod/FGS 

ng/gwet F210lll 10/11/12 09:51 1630 Mod/FGS 

'flle results in this report only apply to the samples analyzed in accordance with the 
chain of custody docwnent, This analytical report must be reproduced in its entirety. 

Pagello/50 
1209358 Final Level IV Report 
10/19/2012 

Notes 

u 
J. 

u 
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FRONTIEr( 
GLOBAL SCIENCES 

TestAmerlca Seattle 
5755 8th Street E2st 
Tacoma WA 98424 
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Frontier Global Sciences, Inc. 
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Kate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

CHAIN OF CUSTODY FORMS 
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The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Prolect Number: 001096.0X70 

Laboratory: Frontier Global Sciences Lab Project Number: 1209357 
Sampling Dates: 09/16/2012 Sample Matrix: Sediment 
Analytical Method: Methyl Hg by EPA 1630M Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~~ 
Technical QA Reviewer:-----------------
Project Manager: Bill Richards 

Date: II ),:>-1 /1.-J-, 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. Laboratory I. D. 

1 0912KR66SD 1209357-01 

2 0912KR200SD 1209357-02 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

--:::>X~ Included: no problems 
__ • _ Included: problems noted in review 
-....,.0~- Not Included and/or Not Available 
--=:N:.:,R,_ Not Required 
_..!.R~S!.,_ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2012 ROM METHYL HG SEDIMENT 1630M 1.DOC-10/25/2012 Page 2 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified In 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 rnterference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
non detected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: All samples were received at 4.3•c and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: ·All recoveries of methyl mercury in initial and continuing calibration verifications 
were within the control limits 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....t.X~ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated non detected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits generated by the 
laboratory. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample with Lab ID 1210018-01 was used for matrix spike and matrix spike 
duplicate analysis of methyl Hg and the recoveries were within the control limits generated by the 
laboratory. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 
X Acceptable 

___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

· Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
Acceptable with qualification 
Unacceptable 

___ No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

Methyl Mercury, ngfg 

. .. 2Naluet•Value 2l x · 
· · ··· ·-Value 1·tNalue:<2 -

012KR66SD 
2.45 

012KR200SD 
2.81 

Comments: The RPD was within the control limit (<35%). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine 
Project Number: 001096.0X70 

9. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 
Sample 0912KR66SD: 

Lo.cation: West of Anchorage Alaska 

Methyl Hg: (3.3757 ng/L) (0.288 L/0.528 g) (100/75.2) = 2.4485 ng/g. 
Lab reported 2.45 ng/g. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. · 

X Acceptable 
___ Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further quality the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid .. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGATION/FEASI81L/TY STUDY RED DEVIL MINE. ALASKA. AUGUST 2011 (FSP) • 

The following data use objective was indicated in the FSP: 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE

RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGA TIONIFEASI81LITY STUDY RED DEVIL MINE, ALASKA, JUNE 2011 (QAPP) • 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 

AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 

DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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G-LOBAL SCIENCES 

ll720 North Creek Parkway North, Suite 400 
Bothell, WA 980ll 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

Meth~l Mercury 2.45 O.ll3 0.730 ng/g 10 

%Solids 75.2 0.1 

Frontier Global Sciences, Inc. 

dry 

0.1 %by I 
Weight 

Kate Haney, Client Services Manager 

0912KR66SD 

1209357-01 F210111 2Jll017 10/11/12 10:59 EPA 1630 Mod/FGS-070 

1209357-01 F210ll3 10/11/12 13:48 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. 111is analytical report must be reproduced in its entirety. 

PageS of 50 
1209357 Final Level IV Report 
10/19/2012 

0-04, 
0-09 

Page 452 of 505 10/19/2012 



FRONTlEt( 
GLOBAL SCIENCES 

Methyl Mercury 2.81 0.109 0.701 ng/g 
dry 

%Solids 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

10 

0912KR200SD 

1209357-02 F210111 2JII017 10/11/1211:12 EPAI630Mod!FGS-070 

1209357-02 F210113 10/ll/12 13:48 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page6of50 
1209357 Final LevelJV Report 
10/19/2012 

0-04, 
0-09 

Page 453 of 505 10/19/2012 



FRONTIEI( 
GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: Hg-15 

Lab Sample ID Analyte 

F210111-BLK1 Methyl Mercury 

F210111-BLK2 Methyl Mercmy 

F210111-BLK3 Methyl Mercury 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

PREPARATION BLANKS 

Found 

0.006 

0.008 

0.004 

Sequence: 2Jl1017 

Preparation: Methylene Chloride Extraction for Methyl Hg 

MDL· Units Batch Analyzed Method Notes 

0.008 

0.008 

0.008 

ng/gwet F210111 10/11/12 09:24 1630 Mod/FGS 

ng/gwet F210111 10/11/12 09:38 1630 Mod/FGS 

ng/g wet F210111 10/11112 09:51 1630 Mod/FGS 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 12of50 
1209357 Final Level IV Report 
10/19/2012 

Page 459 of 505 10/19/2012 
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FRONTIER" 
c·tOBAL SCIENCES 

TestAmerlca Seattle 
6755 8~ Sl/eet East 

Tacoma. WASS424 

C. 

' 

oN_, <>••~ 

~ 
1;;:·:;;,, -:-

"""' 

ITF.u1 

~~ 

.I' ., 

Frontier Global Sciences, Inc. 

u 

'\. 

Kate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

CHAIN OF CUSTODY FORMS 

I' 
I' 

!;;;,;;,, 

---;;;;;;;;-... , 

I~~ 
1-"' 

' ... •co 

Chain of Custody Record ~~ Cl'j;'1- Test America 
[J T~( ~UM~ ~"'*"-_..~ ..... TUfl<'<l 

~ r '"*' " I - '"' 
,.,. .. '"" 

I;:;~. ·-· 
, __ 

~~:~ ~:=: 

If·~~ :~~~. S-H2S04 
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~y~:.r U--l>n> ,_~ 

w-~{-5 
F'~1 ii.'' - z.oe-.... (•pooif;) 

1-" 
Matrix 

(:::-.:· 
-. ........ 

~ I X 

""' lx 

. .rr- "'"';'.::,. 
' 

'"~ 
IT"..f.lu- 11 r~ a. ~~·~ >'loo I~ 

-- .. . : 

'"' ( \ -· 
-~ '"' ., 

'1,-s-c: ""'·-' "''-o . 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in irs entirety. 
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1209357 Final Level IV Report 
10/19/2012 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

Laboratorv: Frontier Global Sciences Lab Prolect Number: 1209360 
Samollna Dates: 09/16/2012 & 09/17/2012 Samole Matrix: Sediment 
Analvtical Method: Methvl Ha bv EPA 1630M Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~,r-~ 
Technical QA Reviewer: ."::0'-=-:--:---:-----------
Project Manager: Bill Richards 

Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. Laboratory I.D. 

1 0912KR58SD 1209360-01 

2 0912KR75SD 1209360-02 

3 0912KR78SD 1209360-03 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

-~X- Included: no problems 
--=*- Included: problems noted in review 
--=0=-- Not Included and/or Not Available 

NR Not Required 
--=R"'=s'- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ·reP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Alf::s·amp'i8jVIatfiCe-s·;_;-~k~' ---~-, ---~ - --~::_, ----;;- -~~-~ --- ---
M~I'cury}~~~~~~}'~(tromc~II~Q~iori).fop.an~lisis:••;c•.•····••·····.·•·•·.·•···••i ;·••······ 
H.~~<IYI!I.~.Ql•~lif<>I)'JJun1f24;h9u.rs.(fro!J1icollect1Bn)JoranliiYsls.•.•.·. ···• · 
A!Potherlntita'!s:180'da s fromcoll~cti<ln 'for anal sis;•· · · 

Comments: Ail samples were received at 4.3°C and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: Ail recoveries of methyl mercury ih initial and continuing calibration verifications 
were within the control limits 

DV-2012 ROM METHYL HG SEDIMENT 1630M 2.DOC-10/25/2012 Page 4 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_...!,x~ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) an·d detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits generated by the 
laboratory. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample with Lab ID 1210018-01 was used for matrix spike and matrix spike 
duplicate analysis of methyl Hg and the recoveries were within the control limits generated by the 
laboratory. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 
X Acceptable 

___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

___ Field Blanks 
___ Calibration Blanks 
___ Rinsate Blanks 
___ Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected In the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting lhnit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
--:-:-- Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

'''"''"·' <•<···• ,., •. · .•• ,,~BPD§ 2NahJe.J•Value.'2)' •5(··100.%/ 
· • ···•··•··• •- · ·· ·····:. Vah,te 1 +Vame·2 · · · 

Methyl Mercury, ng/g 
1209360-02 

1.896 
1209360-02 DUP 

2.013 

Comments: The RPD was within the control limit (<35%). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

7. INTERFERENCE CHECK. SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Interference Check Samples (ICS) ·Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis • Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0·1 0%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes • If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine 
Proiect Number: 001096.0X70 

9. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 
Sample 0912KR58SD: 

Location: West of Anchoraae Alaska 

Methyl Hg: (5.8746 ng/L) (0.288 L/0.556 g) (100/81.5) = 3.7337 ng/g. 
Lab reported 3.73 ng/g. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 

--:-:-- Definitive, Comprehensive Statistical Error Determination was performed. 
X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment imd express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, AUGUST 2011 {FSP). 

The following data use objective was indicated in the E§f.i. 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE
RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, JUNE 2011 (QAPP). 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 

AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICA TOR GOALS APPLICABLE TO THE 

DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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FRONTI£1{ 
GLOBAL SCIENCES 

Methyl Mercury 3.73 0.099 0.640 ng!g 
dry 

%Solids 81.5 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Setvices Manager 

11720 Nmth Creek Parkway North, Suite 400 
Bothell, WA98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

10 

0912KR58SD 

1209360-01 F210111 2JII017 10/1111213:41 EPA 1630Mod/FGS-070 

1209360-01 F210113 l0/11112 13:48 SM2540B 

The resulls in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

PageS of 51 
1209360 Final Level IV Report 
10/19/2012 

0-04, 
0-09 

Page 379 of 432 10/19/2012 



FRONTIER' 
GLOBAL SCIENCES 

Methyl Mercury 1.90 0.106 0.680 ng/g 
dry 

% SoJids 74.9 0.1 0,1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

ANALYTICAL RESULTS 

10 

0912KR75SD 

1209360-02 F210111 2JII017 10/11/1210:32 EPA 1630 ModiFGS-070 

1209360-02 F210113 10/11/12 13:48 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
·chain of custody document. This analytical report must he reproduced in its -entirety. 

Page 380 of 432 

Page6of51 
1209360 Final Level IV Report 
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10/19/2012 
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~=--~-
/fRONTIE0 

CLOBAL SCIENCES 

ANALYTICAL RESULTS 

0912KR78SD 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

Methyl Mercury 0.308 0.009 0.061 ngig .950570 1209360-03RE1 F210111 2Jll017 10/11/12 15:02 EPA 1630 Mod!FGS-070 
. dry 

%Solids 80.2 0.1 0.1 %by. 
\\'eight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

1209360-03 F210113 10/11112 13:48 SM2540B 

The results in this report only apply (o the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. · 
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~ 
GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: Hg- I 5 

Lab Sample ID Analyte 

F21 0 111-BLKI Methyl Mercury 

F210111-BLK2 Methyl Mercury 

F210111-BLK3 Methyl Mercmy 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11720 North Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

PREPARATION BLANKS 

Found 

0.006 

0.008 

0.004 

MDL 

0.008 

0.008 

0.008 

Sequence: 2JIIOI7 

Preparation: Methylene Chloride Extraction for Methyl Hg 

Units Batch Analyzed Method 

ng/g wet F210111 10/11112 09:24 1630 Mod/FGS 

ng/g wet F210lll I 0111/12 09:38 1630 Mod/FGS 

ng/g wet F210111 10/11112 09:51 1630 Mod/FGS 

Tlte results in lhis report only apply to the samples analyzed In accordance with the 
chain of custody document. This analytical report musl be reproduced in its entirety. 

Page 13 ofSI 
1209360 Final Lew! IV Report 
10/1912012 

Notes 
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Frontier Global Sciences) Inc. 

~~ .te Haney, Client Services Manager 

11720 Nmih Creek Parkway North, Suite 400 
Bothell, WA 98011 
Ph: 425-686-1996 
Fx: 425-686-3096 

CHAIN OF CUSTODY FORMS 
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The results in this report only apply ~o the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora~:~e Alaska 
Proiect Number: 001096.0X70 

Laboratorv: Test America Lab Proiect Number: 580-35129-1 
Samolina Dates: 09/09 09/10 & 09/16/2012 Samnle Matrix: Water 
Analvtical Method: PCBs bv EPA 8082 Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: ----~M!J!in!]d~y£.S§Q.on!]g~~:3~::::Z?:t:~7:=L 
Technical QA Reviewer: 
Project Manager: ____ .!:B:!!il.!..l R~ic~h~a~rd:!.:s!.._ _____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. 

1 0912MW27GW 

2 0912MW54GW 

3 0912RI01DI 

4 0912MW04GW 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

DV-2012 ROM PCBS WATER. DOC -10/30/12 Page 1 of 11 

Date: /1 j.:2o /12-
Date: ____ _ 
Date: ____ _ 

Laboratory I.D. 

580-35129-1 

580-35129-2 

580-35129-3 

580-35129-4 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 

Checklist Code: 

X Included: no problems 
----,*- Included: problems noted in review 
_..,0~- Not Included and/or Not Available 

NR Not Required 
--::R:-:S~ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Matrix Spike/Spike Duplicate Recoveries 
X Laboratory Control Sample Recoveries 
X Method Blank Summaries 
X Initial Calibration Data 
X Continuing Calibration Data 
X Surrogate Compound Recovery Summary 
NR DDT and Endrin Degradation Check Data 
NR Internal Standard Area Summary 

Sample and Blank Data Package Section 
-~X'- Chromatograms 
-~X'- Quantitation Reports 

Raw QC Data Package Section 
X Quantitation Reports for Standards, LCS, and MS/MSD 
X List of Instrument Detection Limits 
X Chain-of-Custody Records 
X Sample Preparation and Analysis Run Logs 

DV-2012 RDM PCBS WATER.DOC-10/30/12 Page2of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were reviewed following procedures and limits specified In the EPA OSWER 

directive, Quality Assurance/Quality Control Guidance for Removal Activities, Sampling 

QAIQC Plan and Data Validation Procedures (EPA/540/G-90/004, OSWER Directive 9360.4-

01, dated Apri11990). 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times NO 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate YES 

7 Blanks and Background Samples YES 

8 Surrogate Compounds YES 

9 Internal Standards NIA 

10 Duplicate Analyses YES 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data NO 

Comments: NIA: Not Applicable 

DV-2012 RDM PCBS WATER.DOC -10/30/12 Page3of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
ProJect Number: 001096.0X70 

1. HOLDING TIMES 

-:-:--Acceptable 
X Acceptable with qualification 

___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
non detected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: All water samples were received at 0. ?"C but outside of holding time. 
No PCBs were detected in the samples and the non-detected results were qualified as 
estimated (UJ). 

2. INSTRUMENT PERFORMANCE CRITERIA 

NIA Raw data has been checked to verify that the DDT retention time is greater than 
12 minutes and that there is adequate resolution (>25%) between peaks of the 
other standard compounds. 

X Raw data has been checked to verify that retention time windows are reported 
and that all standard compounds are within the windows. 

NIA Raw data has been checked to verify that the percent breakdown for DDT and 
endrin does not exceed 20% in the degradation check standard. 

X Raw data has been checked to verify that the percent difference in retention time 
for the surrogate in all standards and samples does not exceed 0.3% (capillary 
columns) or 1.5% (wide-bore capillary columns). 

Comments: 

DV-2012 ROM PCBS WATER.DOC-10/30/12 Page 4 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of AnchoraQe Alaska 
Project Number: 001096.0X70 

3. INITIAL CALIBRATIONS 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, a 5-point Initial calibration was run. In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20). For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J). In cases where the low 
calibration level was not detected, the nondetected results are qualified (UJ). 

Comments: PCB 1016/1260 was used for a 5-point initial calibration and percent relative 
standard deviation values were within the control limits. 

4. CONTINUING CALIBRATIONS 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, continuing calibrations were performed at the beginning and at the 
end of any group of samples and at least every 12 hours. In addition, Relative Response 
Factors (RRF), and Percent Difference (%D) values were within control limits (%D <= 15). 
For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J). In cases where the %D is very high and indicates a severe loss 
of instrument sensitivity, the associated non detected results may be qualified as 
estimated (UJ) or rejected (R) based on the professional judgement of the reviewer. 

Comments: Percent Difference (%D) values were within control limits. 

DV·2012 ROM PCBS WATER. DOC -10/30/12 Page 5 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

5. LABORATORY CONTROL SAMPLE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: LCS recoveries for PCB 1016 and PCB 1260 were within control limits generated 
by the laboratory. 

6. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
No Matrix Spike/Matrix Spike Duplicates Analyzed 

Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy {bias) due to matrix effects. The RPD between the recoveries is used for a 
qualitative indication of precision. Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004. For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J). At the discretion of the reviewer, other limits may 
be used only If justification can be provided. 

Comments: Sample 0912MW27GW was designated for MS/MSD analysis and the recoveries 
of Aroclor 1016 and Aroclor 1260 were within the control limits generated by the laboratory. 

DV-2012 RDM PCBS WATER.DOC-10/30/12 Page 6 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

7. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

___ Field Blanks 
___ Instrument Blanks 
___ Rinsate Blanks 

Background Samples 
VOA Trip Blanks 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

8. SURROGATE COMPOUNDS 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
___ No surrogates analyzed 

Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method. If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the 
nondetected results are qualified as estimated (UJ). If the surrogate recovery is <1 0%, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
rejected (R). If the surrogate recovery is above the upper limit, the associated detected 
results are qualified as estimated (J). Surrogate recoveries which exceeded these limits 
are noted below and the associated results are qualified on the attached sample report 
forms. If there are no limits specified in the method, laboratory limits based on historical 
performance may be used at the discretion of the reviewer. 

Comments: Surrogate recoveries were within the control limits generated by the laboratory. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

9. INTERNAL STANDARDS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X No internal standards analyzed 

Internal Standard area counts for samples analyzed within a sample group must be within 
the range of 50% to 200% of the internal standard area for the continuing calibration. If 
the internal standard area is between 10% and 50% of this value, the associated detected 
results are qualified as estimated (J) and the non-detected results are qualified as 
estimated (UJ). If the internal standard area is <1 0% of the calibration area, both the 
detected and non-detected results are rejected (R). If the internal standard area is >200% 
of the calibration area, the associated detected results are qualified as estimated (J). 
Internal standards which exceeded these limits are noted below and the associated 
results are qualified on the attached sample report forms. 

Comments: External standards were used. 

10. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Quality the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 

21Villue f•Value 21 x 100% 
Vah.1e 1 +Value 2 

Comments: The RPDs of MS&MSD<20%. 

DV-2012 ROM PCBS WATER.DOC-10130/12 Page8of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

11. ANALYTE IDENTIFICATION 

Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. When sample results are confirmed by a second 
column, the relative percent difference (RPD) between the two results is calculated. If the 
RPD is less than 40% and there is no evidence of chromatographic problems, the higher 
result is reported. If the RPD is greater than 40%, the chromatogram is checked for 
anomalies and results are selected based on the best professional judgment of the 
reviewer. If there is no evidence of any chromatographic problems, the higher result is 
reported. 

Comments: Not applicable. 

12. ANALYTE QUANTITATION 

Confirm that analyte quantitation was performed correctly using the following formulas: 

Comments: Not applicable since no detection of PCBs in the samples. 

DV-2012 ROM PCBS WATER.DOC -10/30/12 Page 9 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

13. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--:-:-- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae. Alaska 
Project Number: 001096.0X70 

14. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the El!:J.db. 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGA TIONIFEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

15. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data (a qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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Client: Ecologyand Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912MW27GW 

580-35129-1 

Water 

Analytical Data 

Job Number: 580-35129-1 

Date Sampled: 09/09/2012 1334 

Date Received: 09/25/2012 1540 

8082 Polychlorinated Biphenyls (PCBs) by Gas Chromatography 

Analysis Method: 8082 Analysis Batch: 580-121131 Instrument ID: TAC042 

Prep Method: 3510C Prep Batch: 580-121124 Initial WelghWolume: 1060 mL 

Dilution: 1.0 Final WelghWolume: 10 mL 

Analysis Date: 09/28/2012 1621 Injection Volume: 1 uL 

Prep Date: 09/27/2012 1818 Result Type: PRIMARY 

Ana lyle Result (ug/L) Qualifier MDL RL 

PCB-1016 NO u:r~ H 0.042 0.47 
PCB-1221 NO 

l 
H 0.058 0.47 

PCB-1232 NO H 0.039 0.47 
PCB-1242 NO H 0.039 0.47 
PCB-1248 NO H 0.067 0.47 
PCB-1254 NO H 0.042 0.47 
PCB-1260 NO H 0.037 0.47 

Surrogate %Rec Qualifier =--~~ce'-:!~~,:-~_Uml~~- .o~~----~-~.,. 
60-150 

Tetrachloro-ITi·:x·y~ene~~--~-·----~----~--~-·-·--------~~-92--~~---·---~---*~w~·------

DCB Decachloroblphenyl 92 40-135 

TestAmerica Seattle Page 39 of 499 10/16/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912MW54GW 

580-35129-2 

Water 

Analytical Data 

Job Number: 580-35129-1 

Dale Sampled: 09/09/2012 0700 

Date Received: 09/25/20121540 

8082 Polychlorinated Biphenyls {PCBs) by Gas Chromatography 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Ana lyle 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

TestAmerlca Seattle 

8082 

3510C 

1.0 
09/28/2012 1655 

09/27/2012 1818 

Analysis Batch: 580-121131 

Prep Batch: 580-121124 

Result (ug/L) 

ND -v-~ 
ND 

l NO 
ND 
ND 
NO 
ND 

%Rec 
----·-88-~~--~----

91 

Page 40 of 499 

Instrument ID: TAC042 

Initial WelghWolume: 1060 mL 

Final WelghWolume: 10 mL 

Injection Volume: 1 uL 

Result Type: PRIMARY 

Qualifier MDL RL 

H 0.042 0.47 

H 0.058 0.47 
H 0.039 0.47 
H 0.039 0.47 
H 0.067 0.47 
H 0.042 0.47 
H 0.037 0.47 

Qualifier Acceptance Limits 
-~~-- .. '••-·------· 

60-150 
40-135 

10/16/2012 



Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 
Client Matrix: 

0912RI01DI 

580-35129-3 

Water 

Analytical Data 

Job Number: 580-35129-1 

Date Sampled: 09/16/2012 1100 

Date Received: 09/25/20121540 

8082 Polychlorinated Biphenyls (PCBs) by Gas Chromatography 

Analysis Method: 8082 

Prep Method: 3510C 

Dilution: 1.0 
Analysis Date: 09/28/2012 1707 

Prep Date: 09/27/2012 1818 

Ana lyle 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Analysis Batch: 580-121131 

Prep Batch: 580-121124 

Result (ug/L) Qualifier 
ND u:::r H 
ND 

l 
H 

ND H 
ND H 
ND H 
ND H 
ND H 

Instrument ID: TAC042 
Initial WeighWolume: 1060 mL 
Final WeighWolume: 10 mL 

Injection Volume: 1 UL 

Result Type: PRIMARY 

MDL RL 
0.042 0.47 
0.058 0.47 
0.039 0.47 
0.039 0.47 
0.067 0.47 
0.042 0.47 
0.037 0.47 

Surrogate %Rec Qualifier Acceptance Limits 
TetraCiiJOJO~m-xyJene --~--~----,-~--~~ -~---~-~-----¥85··-~-- ,~---~----~-~.~----~------·-·· -~60 -150-~- .. ----~-~~---~----

DCB Decach!orobiphenyl 45 40-135 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab.Sample 10: 

Client Matrix: 

· 0912MW04GW 

580-35129-4 

Water 

Analytical Data 

Job Number: 580-35129-1 

Date Sampled: 09/10/20121441 
Date Received: 09/25/20121540 

8082 Polychlorinated Biphenyls {PCBs) by Gas Chromatography 

Analysis Method: 8082 
Prep Method: 3510C 
Dilution: 1.0 · 

Analysis Date: 
Prep Date: 

Analyte 
rcs:foi6 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254. 
PCB-1260 

09/28/2012 1718 
09/27/2012 1818 

Analysis Batch: 
Prep Batch: 

580-121131 
580-121124 

Result (ug/L) 

~~ Jv5 NO 
NO 
NO 
NO 
NO 

Qualifier 
H 
H 
H 
H 
H 
H 
H 

Instrument 10: TAC042 

Initial WelghWolume: 1060 mL 
Final WelghWolume: 10 mL 

Injection Volume: 1 uL 
Result Type: PRIMARY 

MDL RL 

0.042 0.47 
0.058 0.47 
0.039 0.47 
0.039 0.47 
0.067 0.47 
0.042 0.47 
0.037 0.47 

Surrogate %Rec Qualifier Acceptance Limits 
TetraChiOf~~~~:{y-te_n_e __ ,_··~----~~--- ··-··----~~-93--~·------------~e----·-----··----6Q:~15-o~-----~--------,-

DCB Decachlorobiphenyl ,... 93 40-135 
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Client: Ecology and Environment, Inc. 

Method Blank· Balch: 580-121124 

Lab Sample ID: 

Client Matrix: 
Dilution: 

Analysis Date: 
Prep Date: 
Leach Date: 

Ana lyle 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Surrogate 

MB 580-121124/1-A 

Water 
1.0 
09/28/2012 1502 

09/27/2012 1818 

N/A 

Tetrachloro--m-xylene 
DCB Decachlorobiphenyl 

Lab Control Sample/ 

Analysis Batch: 
Prep Batch: 

Leach Batch: 
Units: 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

580-121131 

580-121124 

N/A 

ug/L 

%Rae 

89 
69 

Lab Control Sample Duplicate Recovery Report- Batch: 580·121124 

LCS Lab Sample ID: 

Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

LCS 580-121124/20-A 

Water 
1.0 
09/28/2012 1513 

09/28/2012 0944 

N/A 

LCSD Lab SampleiD: LCSD 580-121124/21-A 

Client Matrix: Water 

Dilution: 1.0 
Analysis Date: 

Prep Date: 
Leach Date: 

Analyte 

09/28/2012 1524 

09/28/2012 0944 

N/A 

---~-~-~-~---~· 

PCB-1016 
PCB-1260 

Analysis Batch: 
Prep Batch: 
Leach Batch: 
Units: 

Analysis Batch: 
Prep Batch: 
Leach Batch: 
Units: 

%Rec. 
LCS LCSD 

91 89 
85 85 

580-121131 

580-121124 

N/A 
ug/L 

580-121131 

580-121124 

N/A 

ug/L 

Limit 

25-145 
30-145 

Quality Control Results 

Job Number: 580-35129-1 

Method: 8082 

Preparation: 351 OC 

Instrument ID: TAC042 

Lab File ID: OP005332.D 

Initial WelghWofume: 1000 mL 

Final WelghWolume: 10 mL 

Injection Volume: 1 uL 

Column ID: PRIMARY 

Qual MDL RL 

0.045 0.50 
0.062 0.50 
0.041 0.50 
0.041 0.50 
0.071 0.50 
0.044 0.50 
0.039 0.50 

Acceptance Limits 

60-150 
40-135 

Method: 8082 

Preparation: 3510C 

Instrument ID: TAC042 

Lab FileiD: OP005333.D 

Initial We!ghWolume: 1000 mL 

Final WeighWolume: 10 mL 

Injection Volume: 1 uL 

Column ID: PRIMARY 

Instrument ID: TAC042 

Lab File ID: OP005334.D 

Initial WelghWolume: 1000 mL 

Final WelghWolume: 10 mL 

Injection Volume: 1 uL 

Column ID: PRIMARY 

RPD RPD Limit LCS Qual LCSD Qual 

3 
1 

27 
22 

Su~':?J!~~---~-----~-- LCS% Rec LCSD% Rec ___ Acceptance Limits 

60-150 
40-135 

Tetrachloro-m-xylene 
DCB Decachloroblphenyl 

TestAmerica Seattle 

- .>-.~---~-~~<-----
92 84 
79 62 
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Ecology and EnVironment, Inc 

CHAIN OF CUSTODY RECORD 

Red Devil Mine PrOject 
Contact Name: Bill Richards 

Contact Phone: 206-624-9537 

.}Sl!J 
No: RDM-0912-002 

Cooler#: 2 

Lab: TestAmerica Laboratories Inc. 
Lab Phone: 253-922-2310 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
ProJect Number: 001096.0X70 

Alaska 

Laboratory: TestAmerica Lab Project Number: 580·35132·1 
Sampling Dates: 09/16 09/17, & 09/19/2012 Sample Matrix: Sediment 
Analytical Method: TOC by EPA 9060M Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song .~~ 
Technical QA Reviewer:=------------
Project Manager: _..!::B:.!!il~l ~R!.!ic<!.h~a~rd:!,;s~---------

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. 

1 0912KR62SD 

2 0912KR63SD 

3 0912KR68SD 

4 0912KR70SD 

5 0912KR74SD 

6 0912KR76SD 

7 0912KR201 SO 

8 0912KR202SD 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18. 

19 
20 

DV-2012 RDM TOC.DOC- 10/25/2012 Page 1 of8 

Date: 
Date: ____ _ 
Date: ____ _ 

LabiD 
580-35132-1 

580-35132-2 

580-35132-3 

580-35132-4 

580-35132-5 

580-35132-6 

580-35132-7 

580-35132-8 

. 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

_-'X:>-- Included: no problems 
--*.,.....-- Included: problems noted in review 
-....,0=::-- Not Included and/or Not Available 
--::N!!:R~ Not Required 
_...!,R~S~ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X Preparation Blank and Calibration Blank results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Instrument Detection Limits 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
NR Instrument Printouts · 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
NR Percent Solids Determination 

DV-2012 RDM TOC.DOC-10/25/2012 Page 2 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

Alaska 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Analyte Quantitation YES 

8 Overall Assessment of Data YES 

9 Usability of Data YES 

Comments 

DV-2012 ROM TOG. DOC- 10/25/2012 Page 3 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
ProJect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside hoiding time 
requirements, the detected results have been qualified as estimated (J), and the non· 
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer's judgement. 

An.sa-m!)le'Matrlcesr . • • · .. ·.·• • • •.. ·.·.•· (. • •.... _ .-._-

gy~Qi<lli§X1;~-<l~x-s~(fr(lirr<:911~qti()J'\).f()t~l)alrsls( ···-·······-·.-· .. ·······.-·• .. -····.·.·-··· •...• -____ -•. -.-.-.•.•. ·-.· ·-·-·-·-··· 
!\l.i~~~~~!i~(¥1"Pt~s~l'.'f~9iW.!!t~i'.s~IJlplg$J~·-4~•1logrs•. (fr<>,llJ•<lJ:ll.l~ctlon) _f()r a !l~lyslf>,• .• 
Ali•<!tllQr.-1tni~ifs;•21rairs'·troiJihoneetfi:in lOrailal sis;;~.>~ -····· ·· · · ·· · · · 

Comments: All samples were received at 4.1 •c and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 90·11 0%. For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J). In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 

Comments: ICV and CCV recoveries were within the control limits. 

DV-2012 ROM TOC.DOC-10/25/2012 Page 4 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage 
Project Number: 001096.0X70 

. 

3. LABORATORY CONTROL SAMPLE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Alaska 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: LCS recovery was within the control limits generated by the laboratory. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 0912KR62SD was used for MS/MSD analysis and the recoveries were 
within the control limits. 

DV·2012 ROM TOC.DOC· 10/25/2012 Page 5 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Proiect Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Alaska 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
_ _,X.:- Field Duplicates 

Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

'. :- -_-_ :- -L-\;·::l~r,:-p·;;_'j~cc_--
- --- -· .,_, ·_-.'_-'>'-c_--~:-_,~-~~---'-',;, -

· <RPD-::!. · 21Value 1watue2> · >{(100%' 
· ··· ' 'Value1 +Vali.ie2 

Comments: 
Total Organic Carbon, mg/kg 

Total Organic Carbon, mg/kg 

0912KR62SD 
4000 

0912KR67SD 
5400 

The RPDs were within the control limit (<35%). 

DV-2012 RDM TOC.DOC-10/25/2012 Page 6 of 8 

0912KR202SD 
4100 

0912KR201SD 
5400 

RPD(%) 
2 

RPD(%) 
0 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe 
Project Number: 001096.0X70 

7. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 
Sample 0912KR62SD 
TOC: (0.3252% + 0.4726%) /2 = 0.3989% 
(0.3989%) (10,000 ppm)= 3989 ppm= 3989 mg/kg. 
Lab reported 4000 mg/kg, wet weight basis. 

8. OVERALL ASSESSMENT OF DATA 

Alaska 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 

DV-2012 ROM TOC.DDC-10/25/2012 Page 7 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage 
Project Number: 001096.0X70 

9. USABILITY OF DATA 

Alaska 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, AUGUST 2011 (FSP). 

The following data use objective was indicated in the FSP: 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE· 

RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, JUNE 2011 (QAPP). 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 
AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 

DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

10. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 

DV-2012 RDM TOG. DOC- 10/25/2012 Page 8 of8 



Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 
Client Matrix: 

0912KR62SD 

580-35132-1 

Solid 

Analyte Result 
Total Organic Carbon 4000 

Analysts Batch: 580-121921 
Percent Solids 89 

Analysis Batch: 580-121420 

Percent Moisture 11 
Analysts Batch: 580-121420 

TestAmerica Seattle 

General Chemistry 

Qual Units MDL 
mg/Kg 610 

Analysis Date: 10/08/2012 1704 
% 0.10 

Analysts Date: 10/02/2012 0925 
% 0.10 

Analysts Date: 10/02/2012 0925 

Page 26 of 450 

RL 
2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/16/20121709 
Date Received: 09/25/20121540 

Dil 
1.0 

1.0 

1.0 

Method 
9060 

DryWt Corrected: N 
D 2216 

DryWt Corrected: N 
D 2216 

DryWt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample 10: 

Client Matrix: 

0912KR63SD 

580-35132-2 

Solid 

Analyte Result 

Total Organic Carbon 5000 
Analysis Batch: 580-121921 

Percent Solids 85 
Analysis Batch: 580-121420 

Percent Moisture 15 
Analysis Batch: 580-121420 

TestAmerlca Seattle 

General chemistry 

Qual Units MDL 
mg!Kg 61 iJ ----

Analysis Date: 10/08/2012 1744 
% 0.10 

Analysis Date: 10/02/2012 0925 
% 0.10 

Analysis Dale: 10/02/2012 0925 

Page 27 of 450 

RL 
2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35132-1 

Dale Sampled: 09/17/2012 1017 
Date Received: 09/25/2012 1540 

Oil Method 

1.0 9060 
OryWt Corrected: N 

1.0 D 2216 
DryWt Corrected: N 

1.0 02216 
DryWt Corrected: N 

10/19/2012 



Client:· Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR68SD 

580-35132-3 
Solid 

Analyte Result 

Total Organic Carbon 4700 
Analysis Batch: 580-121921 

Percent Solids 86 
Analysis Batch: 580-121420 

Percent Moisture 14 
Analysis Batch: 580-121420 

TestAmerica Seattle 

General Chemistry 

Qual Unils MDL 

mg!Kg 610 
Analysis Date: 10/08/2012 1748 

% 0.10 
Analysis Date: 10/02/2012 0925 

% 0.10 
Analysis Date: 10/02/2012 0925 

Page 28 of 450 

RL 

2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/17/20121506 
Date Received: 09/25/2012 1540 

Oil Method 

1.0 9060 
OryWt Corrected: N 

1.0 02216 
DryWt Corrected: N 

1.0 D 2216 . 
DryWt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Samp!e ID: 

Lab Sample ID: 

.Client Matrix: 

0912KR70SD 

580-35132-4 
Solid 

Analyte Result 

Total Organic Carbon 11000 
Analysis Batch: 580-121921 

Percent Solids 87· 
Analysis Batch: 580-121420 

Percent Moisture 13 
Analysis Batch: 580-121420 

TestAmerica Seattle 

General Chemistiy 

Qual Units MDL 

mg/Kg 610 
Analysis Date: 10/08/2012 1752 

% 0.10 
Analysis Date: 10/02/2012 0925 

% 0.10 
Analysis Date: 10/02/2012 0925 

Page 29 of 450. 

Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/16/2012 1530 
Date Received: 09/25/20121540 · 

RL 
20;:,0~0---

Dll 

1.0 
Method . 

9060 
DryWt Corrected: N 

0.10 1.0 D 2216 
DryWt Corrected: N 

0.10 1.0 D 2216 
DryWt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR74SD 

580-35132-5 

Solid 

Analyte Result 

Total Org~nic Carbon 8000 
Analysis Batch: 580-121921 

Percent Solids 88 
Analysis Batch: 580-121420 

Percent Moisture 12 
Analysis Batch: 580-121420 

TestAmerica Seattle 

General Chemistry 

Qual Units MDL 
---- mg/Kg 6"'10~--

Ana/ys/s Date: 10/08/20121756 

% 0.10 
Analysis Date: 10/02/2012 0925 

% 0.10 
Analysis Date: 10/02/2012 0925 

Page 30 of 450 

RL 

2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/16/20121510 

Date Received: 09/25/2012 1540 

Dil Method 

1.0 9060 
DryWt Corrected: N 

1.0 D 2216 
·oryWt Corrected: N 

1.0 D2216 
DryWt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client ~ample ID: 

Lab Sample ID: 
Client Matrix: 

0912KR76SD 

580-35132-6 
Solid 

General Chemistry 

Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/17/20121228 

Date Received: 09/2512012 1540 

Oil Method Analyte Result Qual Units MDL RL 
Total Organic Carbon f6'o~o;;;oo------'---m-g"'t'"Kg ___ "6"'10o--- ---,2"'oo;;;oo--· 1.0 9060 

Analysis Batch: 580-121921 Analysis Date: 10/08/20121800 DryWt Corrected: .N 
PercentSolids 83 % 0.10 0.10 1.0 02216 

Analysis Batch: 580-121420 Analysis Date: 10/0212012 0925 DryWt Corrected: N 

Percent Moisture 17 % 0.10 0.10 1.0 02216 
Analysis Batch: 580-121420 Analysis Date: 10/0212012 0925 DryWt Corrected: N 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Cllent Matrix: 

0912KR201SD 

580-35132-7 

Solid 

Analyte Result 
Total Organic Carbon 5400 

Analysis Batch: 580-121921 

Percent Solids 90 
Analysis Batch' 580-121420 

Percent Moisture 9.7 
Analysis Batch: 580-121420 

TestAmerica Seattle 

General Chemistry 

Qual Unlls MDL RL 
mg/Kg 61 o '-------:,2,;:oo""'o 

Analysis Date: 10/08/2012 1809 

% 0.10 0.10 
Analysis Date: 10/0212012 0925 

.% 0.10 0.10 
Analysis Date: 10/0212012 0925 

Page 32 of 450 

Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/19/2012 0700 

Date Received: 09/25/2012 1540 

Dil Method _:.___ __ 
(o 9060 

DryWt Corrected: N 

1.0 D2216 
DryWt Corrected: N 

1.0 D2216 

DryWt Corrected: N 

10/19/2012 



Analytical Data 

Client: Ecology and Environment, Inc. Job Number: 580-35132-1 

Client Sample ID: 

Lab ?ample 10: 

Client Matrix: 

0912KR202SD 

580-35132-8 
Solid 

General Chemistry 

Date Sampled: 09/19/2012 0700 
Date Received: 09/25/2012 1540 

Analyte Result Qual Units MDL RL Oil Method 
Total Organic Carbon ·---'4"'1'-'0700ec_ ___ --'---m-g/K~-g------.6"'1o~----2="'oo·o=------,1-,.0c--,9=oso:;.:~--

Analysis Batch: 580-121921 Analysis Date: 10/08/20121813 DryWi Corrected: N 
PercentSolids 86 % 0.10 0.10 1.0 D2216 

Analysis Batch: 580-121420 Analysis Date: 10/02/2012 0925 DryWt Corrected: N 
Percent Moisture 14 % 0.10 0.10 1.0 D 2216 

Analysis Batch: 580-121420 Analysis Date: 10/02/2012 0925 DryWt Corrected: N 
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.-i 

.. 

Page 1 of3 

Ecology and Environment, Inc 

·Lab #--f'i:Oeation ---- l'Anaiyse$ · ·----· 

~~-1 ~f· 0912K~sz~~=- i Totai~c ~lements 
: i 0912KR62SD I Total Organic Carbon 
: I ! . . 
· ·- ·· ·, '0912KR62SD · -··:Grain Size ··-·----· 

;--:·· U-6912KR6ZSD - --fMethyi Mercury ·· 
~-2.- -- 0912KRs3so·---- j Total Inorganic. Elements 
; I 

3'5 \;)2 

CHAIN OF CUSTODY RECORD 

Red Davil Mine Project 
Contact Name: Bill Richards 

Contact Phone: 206-624-9537 

No: RDM-0912-015 
Cooler#: 15 

Lab: TestAmerica LaboratorieS Inc. 

Lab Phone: 253-922-2310 

container- ___ I.Preservativ~-r MS/Msi:i~ · · . --· . Numb 
·- - -·-· ! Sample T•me Coot .. . . .. __ Amber" . .. --.. Collected I . '.. 1 4 oz WM 

' Matrix : . .. 7,09 : Glass Ja':_ · .. , __ t=:l . i-9/16/2012 11 . .. .... 1 4 oz ~~rAmber .. __ 

. · - · .. 117:09. Glass .. · - -· I None .. . c··. ; GlassJar . H 

.... · 17-09 • _ -- None _____ , . 

9

11612012 · ~- --- ·1· ·4 oz. Po2: Jar_ None. 
· · · ' Amber 

None 

-----· None 

~--·· 0912KR63SD ···---Total Organic Carbon ---· 

.. .. . --

9

/16/2012 ·-· . . ... 1
16 

WM Clear ~---, 

; --· .. , 17:09 ... c=··1 4ozWM · ___ _ 
·;9/1612?12 ! 10:17 .. Glass Jar__ . N;,;e-

... 9/17/2012 ! ·- .. 114ozWMAmber I --·- .. 

: . I Glass Jar ... 1·- --
. --- -· · 10·17 • _ None ·--- j 91

i712012 . ( 

1

5 WM Clear 

0 oM••----; 

i"""". · . · 0912KRSoSD Grain Size 

l--~~oii1iKR68SD ·-· - Total Inorganic Elements 
3·-~""' ·L__ 

[

1 

r osi~KR68SD- . . -=~ To~Org~~ic Carbon 

: · ; 0912KR68SD ! Grain Size 

.. ,:f -~--=-1 ~9~2KR7oso · ·! To.tallnorganic Elements 

'/!.,..) - ~----". ··-----

. Glass Jar --

. .. -- --,N ·one --WMAmber ' 1: 4 oz 
~Glass Jar 
.-.-.... , ... 

.9/1712012 10:17 

9t"i7i2oi2--! 1s:o6 

"::JIH u.uu. ~:06 . ····----r--· --1 : 4 oz WJ'VfArrlber l None·· , ··---, --... 

---9imzai"2--ti5:os -- -· --1 J ~:~A~9a~1 
None ... ________ .... 

1 

----· le/16/2012 ... 15:30 1 1·4 ozWM Amber- "None ___ "i --. --.. 1 

. ; Glass Jar · . 
-~-- .. . ------ .. . ·- .. ·---.. - .... ----... 

...::<::· 

Special Instructions: ~
. sAMPC~s'fi<ANsFER~~offi""()"M""- -----, 

N OF CUSTODY# ·- ----- .. ·; 

. . . ... .. - -~· . -----· , __ j 

["iiem~iR:~son.. I Relinquished b' 
I ,.....?) 

r---· 

··-------1 

·---n -- -> : . Date T}me. i · Items/Reason . ~ : ~~ro: i Re"':,iv;;d-by ! ~ate 'TTirrte 

J?t;::::'IWfh t --- . . ; o?iztfl!l_ . ___ : -- -~ 

·~tl7vl"'1,! _=-f_-·-, -1---i~~~--~~~~ . ___ j-~, 
1 I :~ I + ! I 

. ' I • • I 

-- · 

1 

··-· T~?~ ~-~ oc · ~io1e1:~ 

N 
.-{ 
0 

"' --.... 
"' ,..; 
--.... 
0 ,.., 

0 
U1 ... 
""' 0 

"' ... ... 
w 
tn 
~-

"' 

. " ... ' ........ ·. : ·····. -~~:- -~-----~---~- ..•..••• ' .•• '' ':': •......••... -~- -·· ····-· .. ·-···· .,. .. ,. .. , ....... '' ·-:··' '·'•' ' ..... ,,.,, •• , ............ -.-....... -...... t .. •·~-... -...... ·~--:~--~-:-.•.•.·.· •,•,•,:,.•l"•'!:-:Q:C;.o;'"" 
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Ecology and Environment, 'tnc 

-Lab ii.··-fiocation 
' 

. Analyses 

Ll . . i ci9i2KR70SD ·;Total-Organic Carbon 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
ContaCt Name: Bill Richards 

Contact Phone: 2013-<;24-9537 

i M3triX' 
I ·--. -r-· 

3'5\32.. 

No: RDM-0912-015 
Cooler#: 15 

tab:_TestAmerica Laboratories Inc. 

Lab Phone: 253-922-2310 

~~:,::~~: · --~~:.;,::leTime -~---N~;; :::~:e~::r-~~:::;•_r:~;.-1-~~~Mso·--:1 ' . G-~ ' f-----+:: 9ii.612012 '15:36 · -- -·1·· "i6 WM Clear None ____ ! _____ ! -~-e: . -= : o~~ZKRios-6 Grain siZe 
: -~ i 

: 0912KRr-~ Methyl Mercury ,.............. ·M: 15:36-· -- 1 '4oz. Poly Jar 'None·· -M · · ~ '9/16/.GU 1.£. 

'5- W12KR74SD Total Inorganic Elements ·-----_. 9i16i2oi2 ~a··· ·-·-- T 4oz.WMAmber Noiie ··-------- --- . j 

. 0912KR7 4SD Total Organic Carbon 

Grain S~e i L 0912KR74Sb 

t+,:::;:; .·•r:::.:~~:~:::::~:;t· 
---ll 0912KR76SD Grain Size 

T~tallnorga[liC EleffientS 

TOtal Organic CarbOn ~~~. f; ::~:~:::::--
------ .. .. --~'-

Special Instructions: 

I Items/Reas-On 
r-·- , . ._.,_. "t 

··-1----

t--- ·----- ! 
-·- -· ! ..... 

smiizo12······ . 15:1o 

1 911 si'2o1:Z 
' 

15:10 

I -9,1712012-

. 1~71201_2 _ _,_12:28 ____ , 

9/17/2012 12:28 

.I ---' f-. 9/19/2012 '07:00 

"12:28 

9119/2012 - j 07:00 

Glass Jar 

4 oz iNM iliri"ber None 
r- ·------

Glass ~-~r . _. ·- · .......... : _ .:.----· 
16 WM Clear None 
Glass Jar 
4 oz WM.Anib€·r-. None -··! .... ··----

Glass Jar 
··1 1·4 oz WM Amber · ·None ·· ···-------·-· ·· 

Glass Jar 

-~-~-~~.~~~ear ..... . 
1 4 oz WM Amber 

Glass Jar 

··-None--·· 
.. ·-----~-···· 
None 

None 
I 

1 [4 oz wM Amber. 
. Glass Jar -------···· .. ···-----'-----··· ...... -

·--·-i 

. . '"·;: :·~: ·-:-:.:; ... 

------ .. ... ~-~=~~~~-~~~:~~f<E~~ ~Ro~---_- ·- -~-~-~ 

.. ..... ·:::·-·.··· 

_R..:•.:c..:•:.iv.:•.::.d ~r .... , Date : Ti~~l 

·, 
I __ I _____ _ 

! 1 

1-------1 
! l- : 

., 
······---··· ! 

·'·.----~~ ••• 1 

"' .-i 
0 

"' ' 0> 
.-i 

' 0 
.-i 

0 
U) ... 
""' 0 

" ... ... 
ill 

"' <tl 
p, 
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Ecology and Environment, Inc 

1 Lab# 
i 

-:t-

LOcation 

091Zi<R201SD 

:Analyses 

Grain Size 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 

Contact Name: Bill Richards 
Contact Phone: 206-624-9537 

I r.iatrix rcoueCted~---~·sampte Time 
I ' I 

·! 9/19Jio12 · ·--·_-:o:::7'"':o"'o---:-· 

Nurl1b"fCOnt.ai~er 
Cent 

No: RDM-0912-015 
Cooler#: 15 

Lab: TestAmerica Laboratarfes Inc. 
Lab Phone: 253-922-2310 , ............. -····--l P,reservative i MS/MSD 

None . }-- ·-----· · ! 

S- ·'-:.0912KR202So'- · Total inorganic Elements 

[ 09~~KRz02SD ··- Tota~~rganicCarbon~-- . 

[9/19/2012 :·a7:oo None·····:· ---- .. ~r-------, 

--:9i19Jzo1z ! a?:oo---1--

f:-16 WM Clear 
'Glass Jar 

:-----o-1-:-'4-oziivi,i".iimber 
\Glass Jar 

1 [ 4 oioWM'A::m:;b::e:::-r-'-. N"o::n::e:--- r--·-·-·· 
, ·si1"iii2o1z I o7:oo 

Glass Jar ! 
1 116W. MClear ! None .......... ""[' .......... ___ _ I 0912KR202SD :Grain Size +----

1 . Glass Jar ! 

! ·-· .. 

~~--t_ -~- ____ ····. -~-1 ...... ....... :... .... ..... ..--t; . ,,____ . - .. . . .... . t -· - - .. .. .... =-:_ --~~-·. J .... ::==:J ___ _ 

I

I - ......... . I'_ ............. i ____ , 

r 
__ l .... _. .. ... ---------1 ,·- ... ·. -' .... . ·- --- -~------ ~r.:~===-j 

~! . i I ..... \ r-:·· --~~- .I .>. - .:-.-- -~- -H .. _ --~ .:-. --! . ·····--,.,...-'--- > __ __: ~~:=t=. ······ -=::r . =·=-1 

Special Instructions: 

Items/Reason 

' SAMPLES TRANSFERRED FROM 
· CHAIN.OF.CUSTODY# _____ ....... . 

..... L ___ _ 

.... =1 
. ----- ____ [ 

~-~~~ O<i~~~~ Re iveti.6y _ :. ~;Z$\ .!;~l 

__ .'''T-· ~i!lfi~.~ 
RelinquiSh8Cf By r Date 

----I~T~~z 
Re·CeiV8d±y Date T'iiffieH·; 

--- -_: ____ t: 
I 
! 

I l .. 
·---·· -~------..JH_M __ ,,, __ _ 

';' ~---.-· ·······~ 

I I i ' 
I . . -·--,- ·[ ·. : f--· 

.____. __ 1 ... i _j__ f I 

-~~:· .. ~-- ~ 

1. 

I ! . I I . ---- · · ----~r_.......... ·r---.. I - . i 

I ____ . .L _____ __! .. L .. 

:·:-:-

N ..... 
0 
N 

' "' .... 
' 0 .... 

0 

"' ... 
... 
0 

00 ... ... 
w 
tll 

"' "' 



Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580-121921 

Lab Sample ID: 
Client Matrix: 

Dilution: 
Analysis Date: 

Prep Date: 

MB 580-121921/3 
Solid 
1.0 
10/08/2012 1658 

N/A 
Leach Date: N/A 

Analyte 

Total Organic Carbon 

Lab Control Sample/ 

Analysis Batch: 
Prep Batch: 
Leach Batch: 

Units: 

Result 

ND 

580-121921 
N/A 
N/A 
mg/Kg 

Lab Control Sample Duplicate Recovery Report- Batch: 580-121921 

LCS Lab Sample ID: LCS 580-121921/4 
Client Matrix: Solid 
Dilution: 1.0 
Analysis Date: 
Prep Date: 
Leach Date: 

10/08/2012 1700 

N/A 
N/A 

LCSD Lab Sample ID: LCSD 580-121921/5 
Client Matrix: Solid 
Dllullon: 1.0 
Analysis Date: 
Prep Date: 
Leach Date: 

Analyte 

Total Organic Carbon 

10/08/2012 1702 

N/A 
N/A 

Laboratory Control/ 

Analysis Batch: 580-121921 
Prep Batch: N/A 
Leach Batch: N/A 
Units: mg/Kg 

Analysis Batch: 580-121921 
Prep Batch: N/A 
Leach Batch: N/A 
Units: mg/Kg 

0/o Rec. 
LCS LCSD Limit 

122 114 80-166 

Laboratory Duplicate Data Report- Batch: 580-121921 

LCS Lab Sample ID: 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

Analyte 

Total Organic Carbon 

TestAmerlca Seattle 

LCS 580-121921/4 
Solid 
1.0 
10/08/2012 1700 

N/A 
N/A 

Units: mg/Kg 

LCS Spike 
Amount 

2720 

LCSD Spike 
Amount 

2720 

Page 56 of 450 

Quality Control Results 

Qual 

Method: 9060 
Preparation: N/A 

Instrument ID: 

Lab File ID: 
Initial WeighWolume: 
Final WeighWolume: 

MDL 

610 

Method: 9060 
Preparation: N/A 

Instrument ID: 
Lab File ID: 
Initial WeighWolume: 
Final WeighWolume: 

Instrument ID: 

Lab File ID: 
tnlllal WelghWolume: 
Final WelghVVolume: 

Job Number: 580-35132-1 

No Equipment 
N/A 
1.0 mL 
1.0 ml 

RL 

2000 

No Equipment 
N/A 
1.0 mL 
1.0 ml 

No Equipment 

N/A 
1.0 ml 
1.0 ml 

RPD RPD Limit LCS Qual LCSD Qual 

7 

Method: 9060 
Preparation: N/A 

LCSD Lab Sample ID: LCSD 580-121921/5 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

LCS 
Result/Qual 

3310 

Solid 
1.0 
10/08/2012 1702 

N/A 
N/A 

LCSD 
ResuiVQual 

3090 

10/19/2012 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Proiect Number: 001096.0X70 

Alaska 

Laboratory: TestAmerica Lab Project Number: 580-35136-1 
Sampling Dates: 09/16 09/18 & 09/19/2012 Sample Matrix: Sediment 
Analytical Method: TOG by EPA 9060M Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ·~ ...-,Jy 
Technical QA Reviewer: =-:--:---:--------"?' __ _ 
Project Manager: --=B'-"11"-1 ,_,R""ic"'h"'a""rd::.:s,__ ________ _ 

Date: !/fo.; /1 :;__ 
Date:_?'" ___ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. LabiD 

1 0912KR54SD 580-35136-1 

2 0912KR55SD 580-35136-2 

3 0912KR56SD 580-35136-3 

4 0912KR61SD 580-35136-4 

5 0912KR66SD 580-35136-5 

6 0912KR67SD 580-35136-6 

7 0912KR71SD 580-35136-7 

8 0912KR77SD 580-35136-8 

9 0912KR79SD 580-35136-9 

10 0912KR80SD 580-35136-10 

11 0912KR200SD 580-35136-11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

DV-2012 RDM TOC 1.DOC-10/26/2012 Page 1 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ X<.!__ Included: no problems 
--*-:-- Included: problems noted in review 

0 Not Included and/or Not Available 
NR Not Required 

_...!,R!!:S~ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X Preparation Blank and Calibration Blank results 
NR Matrix Spike recoveries 
NR Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Instrument Detection Limits 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
NR Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
NR Percent Solids Determination 

DV-2012 ROM TOC 1.DOC- 10/26/2012 Page 2 of 8 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

Alaska 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike NA 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Analyte Quantitation YES 

8 Overall Assessment of Data YES 

9 Usability of Data YES 

Comments: NA: Not Analyzed 

DV-2012 RDM TOG 1.DOC-10/26/2012 Page 3 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Alaska 

Samples were extracted and analyzed within required holding times except as noted 
_ under Comments. In addition, no problems were identified with regard to sample preser

vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer's judgement. 

Ail ~amPleMatrices: __ _ ' i . . _._ __ _ .. __ . _ .• · .. . __ .. _· -.. . 

9YIInidei 14di!YS (from collection)foranalysis; .. · .•• -·• ·-. __ . ·•··•·. ··•·••.•-·-·· .... • _ ..... •- .· _ . __ .. ·
Nitrl!te ( u nPres ~ive:qwatei!1a1J1ples} ;· 4.8·. hours (froiJl.collecti§n )f()r .analysis. 
All other anions: 28 da s from collection for ana.l sis. · · · · 

Comments: All samples were received at 3.8°C and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed aft_er every ten samples, and at the end of the run. ICV 
and CCV 'recoveries were within a range of 90-110%. For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J). In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 

Comments: ICV and CCV recoveries were within the control limits. 

DV-2012 RDM TOC 1.DOC-1012612012 Page4of8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Proiect Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
No Laboratory Control Samples Analyzed 

Alaska 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: LCS recovery was within the control limits generated by the laboratory. 

4. MATRIX SPIKE 

Acceptable 
----..,- Acceptable with qualification 
___ Unacceptable 

X No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75·125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: No MS/MSD analysis was done but LCS and LCSD were analyzed instead. 

DV·2012 ROM TOC 1.DOC·10/26/2012 Page 5 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Proiect Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Alaska 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the. sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
-~X- Field Duplicates 

Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

~~01';~,, " c·~ "Y<F' RPD;::: 2(VaiOI!1'.iVafue2) .d • 

-•c·•··•·•' -.- ·· · ·· • .c.;: ·•·-· Naliui:1'+Va!Ue.2: · · ·. ·· 

Comments: 
Total Organic Carbon, mg/kg 

Total Organic Carbon, mg/kg 

0912KR66SD 
14000 

0912KR67SD 
5400 

The RPDs were within the control limit (<35%). 

DV-2012 RDM TOC 1.DOC-10/26/2012 Page 6 of 8 

0912KR200SD 
13000 

0912KR201SD 
5400 

RPD(%) 
7 

RPD(%) 
0 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage 
Project Number: 001096.0X70 

7. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 
Sample 0912KR55SD 
TOC: (0.6677% + 0.5883%) /2 = 0.6280% 
(0.6280%) (10,000 ppm)= 6280 ppm= 6280 mg/kg. 
Lab reported 6300 mg/kg, wet weight basis. 

8. OVERALL ASSESSMENT OF DATA 

Alaska 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
Acceptable with Qualification 
Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. · 

Comments: Data as reported are valid. 

DV·2012 ROM TOC 1.DOC·10/26/2012 Page 7 of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

9. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, AUGUST 2011 {FSP). 

The following data use objective was indicated in the FSP: 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE· 
RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives .stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA. JUNE 2011 (QAPP). 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 
AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 

DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

10. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 
Client Matrix: 

0912KR54SD 

580-35136-1 
Solid 

General Chemistry 

Analyte Result Qual Units MDL 
Total Organic Carbon -----i2"1=,;0.;,0::.... ____ ...::.::=..---:m::-g/:i.7Kg=----i6i.10~--

Ana/ysis Batch: 580-121921 Analysis Date: 10108/2012 1818 
Percent Solids 90 % 0.10 

Analysis Batch: 580-121574 Analysis Date: 10/03/2012 1632 
Percent Moisture 10 · % 0.10 

Analysis Batch: 580-121574 Analysis Date: 10/03/201.21632 

TestAmerica Seattle Page 31 of 505 

RL 
2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/19/20121230 
Date Received: 09/25/2012 1540 

Dll Method :.,_ __ 
1.0 9060 

DryWt Corrected: N 
1.0 D2216 

DryWt Corrected: N 
1.0 D2216 

DryWt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR55SD 

580-35136-2 
Solid 

Analyte Result 

Total Organic Carbcn 6300 
Analysis Batch: 580-121921 

Percent Solids 83 
Analysis Batch: 580-121574 

Percent Moisture 17 
Analysis Batch: 580-121574 

TestAmerlca Seattle 

General Chemistry 

Qual Units MDL 

mg/Kg 610 
Analysis Date: 10/08/20121822 

% 0.10 
Analysis Date: 10/03/20121632 

% 0.10 
Analysis Date: 10/03/2012 1632 

Page 32 of 505 

Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09119/20121129 
Date Received: 09/25/2012 1540 

RL Oil Method 
20o~oc-----__,1-,.o_"""""go"'6'"'o:-·---

oryWt Corrected: N 

0.10 1.0 02216 
DryWt Corrected: N 

0.10 1.0 02216 
DryWt Corrected: N ~ 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID; 

Client Matrix: 

0912KR56SD 

580-35136-3 

Solid 

Analyte Result 

Total Organic Carbon 910 
Analysis Batch: 580-121921 

Percent Solids 82 
Analysis Batch: 580-121574 

Percent Moisture 18 
Analysis Batch: 580-121574 

TestAmerica Seattle 

General Chemistry 

Qual Units MDL 

J mg/Kg 610 
Analysis Date: 10/08/20121827 

0/o 0.10 
Analysis Dale: 10/03/2012 1632 

% . 0.10 
Analysis Date: 10/03/2012 1632 
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RL 

2000 

0.10 

0.10 

Analytical Data 

Job Number; 580-35136-1 

Date Sampled: 09/19/20121105 

Date Received: 09/25/2012 1540 

Oil Method 

1.0 9060 
DryWt Corrected: N 

1.0 D2216 
OryWt Corrected: N 

1.0 D2216 
DryWt Corrected: N 

10/19/2012 



Analytical Data 

Client: Ecology and Environment, Inc. Job Number: 580-35136-1 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR61SD 

580-35136·4 
Solid 

General Chemistry 

Date Sampled: 09/19/2012 0933 
Date Received: 09/25/2012 1540 

Analyte Result Qual Units MDL RL Dil Method 
Total Organic Carbon -;2"1""o""o _________ m"'"gi'"'K;7gc-----;;61"0'"----;2'"'o"'o-;;o-----~1""'.o,.--;g;;;o"'6""0--

Analysls Batch: 580-121921 Analysis Date: 10/08/2012 1831 DryWt Corrected: N 
PercentSolids 83 % 0.10 0.10 1.0 D2216 

Analysis Batch: 580-121574 Analysis Date: 10/03/2012 1632 DryWt Corrected: N 

PercentMolsture 17 % 0.10 0.10 1.0 D2216 
Analysis Batch: 580-121574 Analysis Date: 10/03/2012 1632 DryWt Corrected: N 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR66SD 

580-35136-5 

Solid 

Analyte Result 

To&iT6rganiC Carbon 14000 
Analysis Batch: 580-122088 

Percent Solids 77 
Analysis Batch: 580-121574 

Percent Moisture 23 
Analysis Batch: 580-121574 

TestAmerica Seattle 

General Chemistry 

Qual Units MDL 
·---- mg/Kg 610 

Analysis Date: 10/09/2012 1747 

% 0.10 
Analysis Date: 10/03/2012 1632 

% 0.10 
Analysis Date: 10/03/2012 1632 
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RL 

2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/16/2012 1636 

Date Received: 09/25/2012 1540 

Oil Method 

1.0 9060 
DryWt Corrected: N 

1.0 D2216 
DryWt Corrected: N 

1.0 D 2216 
DryWt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample JD; 

Lab Sample ID: 

Client Matrix: 

0912KR67SD 

580-35136-6 

Solid 

Analyte Result 

Total Organic Carbon 5400 
Analysis Batch: 580-122088 

Percent Solids 80 
Analysis Batch: 580-121574 

Percent Moisture 20 
Analysis Batch: 580-121574 

TestAmerica Seattle 

General Chemistry 

Qual Units 

mg/Kg 
Analysis Date: 10/09/2012 1751 

MDL 

610 

% 0.10 
Analysis Data: 10/03/20121632 

% 0.10 
Analysis Date: 10/03/2012 1632 
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RL 

2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35136-1 

Data Sampled: 09/16/20121652 

Data Received: 09/25/20121540 

Dil Method 

1.0 9060 
DryWt Corrected: N 

1.0 D2216 
DryWt Corrected: N 

1.0 D2216 
DryWt Corrected: N 

10/19/2012 



Analytical Data 

Client: Ecology and Environment, Inc. Job Number: 580-35136-1 

Client Sample ID: 

Lab Sample ID: 
Client Matrix: 

0912KR71SD 

580-35136-7 
Solid 

General Chemistry 

Date Sampled: 09/16/2012 1549 
Date Received: 09/25/2012 1540 

Analyte Result Qual Units MDL RL Dll Method 
Total Organic Carbon ·-c2;;;6;;;0,;0.:c_ ___ _.:c_;_c_--,m=gt='iK::g----;;6"10"-----2;,;0;;;0;;;0:------;1c;.0;---·9,C,OC,60="----

Analysis Batch: 580-122088 Analysis Date: 10/09/2012 1756 DryWt Corrected: N 
PercentSollds 89 % 0.10 0.10 1.0 D2216 

Analysis Batch: 580-121574 Analysis Date: 10/03/2012 1632 DryWt Corrected: N 

Percent Moisture 11 % 0.10 0.10 1.0 D 2216 
Analysis Batch: 580-121574 Analysis Date: 10/03/20121632 DryWt Corrected: N 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

lab Sample ID: 
Client Matrix: 

0912KR77SD 

580-35136-8 

Solid 

Analyte Result 

Total Organic Carbon 1000 
Analysis Batch: 580-122088 

Percent Solids 80 
Analysis Batch: 580·121574 

Percent Moisture 20 
Analysis Batch: 580-121574 

TestAmerica Seattle 

General Chemistry 

Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/18120121256 
Date Received: 09/25120121540 

Qual Units MDL RL Dll Method 

J mg!Kg -,6"1"o ____ 2"'o"'o"o---· 1.0 9060 

Analysis Date: 10109120121801 DryWt Corrected: N 

% 0.10 0.10 1.0 D 2216 
Analysis Date: 10/03/2012 1632 DryWt Corrected: N 

% 0.10 0.10 · 1.0 D 2216 
Analysis Date: 10/03/2012 1632 DI)'Wt Corrected: N 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 
Client Matrix: 

0912KR79SD 

580-35136-9 
Solid 

Analyte Result 

Total Organic Carbon 3400 
Analysis Batch: 580-122088 

Percent Solids 90 
Analysis Batch: 580-121574 

Percent Moisture 10 
Analysis Batch: 580-121574 

TestAmerica Seattle 

General Chemistry 

Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/16/20121230 
Date Received: 09/25/20121540 

Qual Units MDL RL 
~-----oo-""-mg!Kg. 610 2000 

Oil Method 
1.0 9060 

Analysis Date: 10/09/2012 1806 DryWt Corrected: N 

% 0.10 0.10 1.0 02216 
Analysis Date: 10/03/2012 1632 OryWt Corrected: N 

% 0.10 0.10 1.0 D2216 
Analysis Date: 10/03/2012 1632 DryWt Corrected: N 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

lab Sample ID: 
Client Matrix: 

0912KR80SD 

580·35136-10 
Solid 

Analyte Result 
Total Organic Carbon 8600 

Analysis Batch: 580-122088 

Percent Solids 75 
Analysis Balch: 580-121574 

Percent Moisture 25 
Analysis Balch: 580-121574 

TestAmerica Seattle 

General Chemistry 

Qual Units MDL 
mg/Kg 610 

Analysis Dale: 10/09/20121810 

% 0.10 
Analysis Dale: 10/03/2012 1632 

% 0.10 
Analysis Dale: 10/03/2012 1632 

Page 4 o of 505 

RL 
2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35136-1 

Dale Sampled: 09/18/2012 1052 
Dale Received: 09/25/2012 1540 

Oil Method 
1.0 9060 

DryWt Corrected: N 
1.0 D 2216 

DryWt Corrected: N 
1.0 02216 

DryWt Corrected: N 

10/19/2012 



Analytical Data 

Client: Ecology and Environment, Inc. Job Number: 580-35136-1 

Client Sample ID: 

Lab Sample JD: 
Client Matrix: 

0912KR200SD 

580-35136-11 
Solid 

General Chemistry 

Date Sampled: 09/19/2012 0700 
Date Received: 09/25/20121540 

Anatyte Result Qual Units MDL RL Oil Method 
Total Organic Carbon 13o"'oo,;-----'-- mg-~/K7g---,6"1'o~----~2""oo"'o~----~1 ."'o--~9"'0"'60,;----

Analysls Batch: 580-122088 Analysis Date: 10/09/2012 1819 DJYWt CorrectEid: N 
Percent Solids 77 % ·0.10 0.10 1.0 D 2216 

Analysis Batch: 580-121574 Analysis Date: 10/03/2012 1632 OJYWt Corrected: N 

PercentMo!sture 23 % 0.10 0.10 1.0 02216 
Analysis Batch: 580-121574 Analysis Date: 10/03/2012 1632 OJYWt Corrected: N 
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Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580-121921 

Lab Sample ID: 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 

MB 580-121921/3 
Solid 
1.0 
10/08/2012 1658 
NIA. 

Leach Date: N/A 

Ana lyle 

Total Organic Carbon 

Lab Control Sample/ 

Analysis Batch: 
Prep Batch: 

Leach Batch: 
Units: 

Result 

ND 

580-121921 
NIA 
N/A 
mg/Kg 

Lab Control Sample Duplicate Recovery Report. Batch: 580·121921 

LCS Lab Sample ID: LCS 580-121921/4 
Client Matrix: Solid 
Dilution: 1.0 
Analysis Date: 10/08/2012 1700 

Prep Date: N/A 
Leach Date: N/A 

LCSD Lab Sample ID: LCSD 580-121921/5 
Client Matrix: Solid 
Dilution: 1.0 

Analysis Date: 
Prep Date: 
Leach Date: 

Ana lyle 

Total Organic Carbon 

10/08/2012 1702 

N/A 
N/A 

Laboratory Control/ 

Analysis Batch: 580-121921 
Prep Batch: N/A 
Leach Batch: NIA 

Units: mg/Kg 

Analysis Batch: 580-121921 
Prep Batch: N/A 

Leach Batch: N/A 

Units: mg/Kg 

%Rec. 
LCS LCSD Limit 

122 114 80-166 

Laboratory Duplicate Data Report- Batch: 580-121921 

LCS Lab Sample ID: 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 

Leach Date: 

Analyte 

Total Organic Carbon 

TestAmerica Seattle 

LCS 580-121921/4 
Solid 
1.0 
10/08/2012 1700 

N/A 
NIA 

Units: 

LCS Spike 
Amount 

2720 

mg/Kg 

LCSD Spike 
Amount 

2720 

Page 68 of 505 

Quality Control Results 

Method: 9060 
Preparation: N/A 

Instrument ID: 
Lab FlleiD: 
Initial WelghWolume: 
Final WelghWolume: 

Qual MDL 

610 

Method: 9060 
Preparation: N/A 

Instrument 10: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

Instrument ID: 
Lab File ID: 
Initial WelghWo!ume: 
Final WelghWolume: 

Job Number: 580-35136-1 

No Equipment 

NIA 
1.0 mL 
1.0 mL 

RL 

2000 

·~~/~· 
R I 21/1 ;)c_ 

No Equipment 
NIA 
1.0 mL 
1.0 mL 

No Equipment 

N/A 
1.0 mL 
1.0 mL 

RPD RPD Limit LCS Qual LCSD Qual 

7 

Method: 9060 
Preparation: N/A 

LCSD Lab Sample ID: LCSD 580-121921/5 
Client Matrix: 
Dilution: 
Analysis Date: 

Prep Date: 

Leach Date: 

Solid 
1.0 
10/08/2012 1702 

N/A 
NIA 

LCS LCSD 
ResuiUQual ResuiVQual 

--------·---·----
3310 3090 
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Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580-122088 

Lab Sample ID: 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 

MB 580-122088/3 
Solid 
1.0 
10/09/2012 1653 

N/A 
Leach Date: N/A 

Ana lyle 

Total Organic Carbon 

Lab Control Sample/ 

Analysis Batch: 
Prep Batch: 

Leach Batch:. 
Units: 

Result 

ND 

580-122088 
N/A 
N/A 
mg!Kg 

Lab Control Sample Duplicate RecoverY Report- Batch: 580-122088 

LCS Lab Sample ID: LCS 580-122088/4 
Client Matrix: Solid 
Dilution: 1.0 
Analysis Date: 10/09/2012 1655 
Prep Date: N/A 
Leach Date: N/A 

LCSD Lab Sample ID: LCSD 580-122088/5 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

Ana lyle 

Total Organic Carbon 

Solid 
1.0 
10/09/2012 1657 

N/A 

N/A 

LaboratorY Control/ 

Analysis Batch: 580-122088 
Prep Batch: N/A 
Leach Batch: N/A 

Units: mg!Kg 

Analysis Batch: 580-122088 
Prep Batch: N/A 
Leach Batch: NIA 

Units: mg!Kg 

%Rae. 
LCS LCSD Limit 

111 118 80 -166' 

LaboratorY Duplicate Data Report- Batch: 580-122088 

LCS Lab Sample ID: LCS 580-122088/4 Units: mg/Kg 
Client Matrix: Solid 
Dilution: 1.0 
Analysis Date: 10/09/2012 1655 

Prep Date: N/A 
Leach Date: N/A 

LCS Spike LCSDSpike 
Ana lyle Amount' Amount 
------------ --··"~-----~-----~ 

Total Organic Carbon 2720 2720 

TestAmerica Seattle Page 69 of 505 

Quality Control Results 

Qual 

Method: 9060 
Preparation: N/A 

Instrument ID: 
Lab File ID: 
Initial We!ghWolume: 
Final WelghWolume: 

MDL 

610 

Method: 9060 
Preparation: N/A 

Instrument ID: 
Lab File 10: 
Initial WeighWolume: 
Final WelghWolume: 

Instrument 10: 
Lab File ID: 

Initial WetghWolume: 
Final WelghWolume: 

Job Number: 580-35136-1 

No Equipment 
N/A 
1.0 mL 
1.0 mL 

RL 

2000 

~ 
No Equipment 1/' P / /!L--
N/A 
1.0 mL 

1.0 mL 

No Equipment 
N/A 
1.0 mL 
1.0 mL 

RPD RPD Limit LCS Qual LCSD Qual 

6 

Method: 9060 
Preparation: N/A 

LCSD Lab Sample ID: 
Client Matrix: 
Dilution: 
Analysis Date: 

Prep Date: 
Leach Date: 

LCS 
Result/Qual 

LCSD 580-122088/5 
Solid 
1.0 
10/09/2012 1657 

N/A 
N/A 

LCSD 
Result/Qual 

------------------·-
3020 3210 

10/19/2012 
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Ecology and Environment, Inc 

i ulb#f""LOcation --------- -

I 
I ; 0912i<Rs4So 

-.-0-912i<R54-:-:S:-::D:---

: 0912KR54SD 

I ,? : 0912KR55SD 

Analyses 

Total Inorganic Efements 

Total Organic Garbon 

:Grain Size 

. Total Inorganic Elements 

: --, 09i2KR55SD,_----- ' Total Organic Carbon 

~- . Grain Size 
---·------

0812KR55SD 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
Contact Name: Bill Richards 

Contact Phone: 206-B24-9537 

fMatrix · ·· --TCOJtected -···-TS3ffipr9'Time 

-------1'- I ~/19iiO~~-- ... t12:30 .. 

9/1912012 112:30 

9/1912012 12:30 

j5!S& 

No: RDM-0912-013 
Cooler#: 13 

Lab: TestAmerica Laboratories fnc. 

Lab Phone: 253-922-2310 

. -·-----,-- .. ------- -- -------
Numb 1 Container · Preservative ~ MSJMSO 
Conti · 
----:;-i4c;;: WM Affiber ' None 

Glass Jar . 
1 I 4 ozWM Amber- - None 

Glass Jar 
1-6 WM CIBar ··: None··---·-- . ------ ---" 

Giass Jar 
9!1-9!2ri12 ____ 11 :29 --- 1 ! 4 oz wMAniiler ' None ____ _ 

I Glass Jar ; 

9/19/2012- i1:29 ----' _ ----1·t-4ozwMAffiber-: No __ -n• 
Glass Jar : 

----t1-;;-si1912012 --~11:29- ----1-, 1swMciear:--'--None 

1

1

9/1Sl2ili2"""-T11 :05 ----: -_ -_ -- 1 I_ ;~z_stJ~'-Am.. _ber : None----
, ··-··---. ---··- . ·- I·· 
1 J I 0912KR56SD ~Total Inorganic Elements j . b.::-- i I Glass Jar ; 

-----:,r::9"'119i2012 "I n:vo r ------114-o'zwMAffiberj None . )----
~ 9/19/2012 I D9:33 ____ l_ ··1, ~~;~~:.Amber· ~-NOne··-··-- · --·-··--·_. 

:_fil/1912012 · ! 09;33 ~~ ~~=~~'Amber 
1

1 None ____ T______ , 

~-- 1 OS1ZKR56SD-- . -,Total Organic Carbon --------r. 
1 • -y-T09.12kRs1SD ----~Total ln0r9anic Eleme"Ots --:-----· 

1-- ---fi:l912i<Rsi SD----~ Total oi!ianic carbon --

i--- I osizKRe1so -- ·] <3_;;, --

Special instructions: 

Glass Jar 1 · 

--"-c. 9::-:l""19izo12 --09:33 - 1 - 16 WM Clear - None _________ i · ----1 
• 1 -~~s._Jar __ "j____ _ -~----

~MPLES T~NSFERflEO~ROM--~ . 
1 CHAIN OF CUSTODY# ····-=1 

! 

~msiReason : Re!in_quished by T Date I ___ Received _by 

. '/JI7_~t!'?.'<3-ll~ If##~ . 
1---·· (.~~---=--· ,13'~1 !3; 

Time . ·~- [~:;ms!Reason_ , .. 13~ I -D~-~e~-iVed by-- ~_yate·_ Ttme l 

I 
I -----
1 

I --
L __ _ 

¥
~<--- d//t-'fln I ! 

- - ~~ /Ef>S ------ ~-- -- -! 
I : ---------- ~- --- --------- I - ------- , ------

, I . 
I --- II- ··--- -! ---- ··-·- -----I 
- -- J- t' ;i7 ' . I 

fr;;!.. ~.., .Mt>rr.D ur~ · · i 
Cooler/~ c ,r_ '""'- uncr.:_.·t_ --- - ---· ' --- ------ · 

Coo~er c @Lab--c-' \6vt . 4:). "C 
We ac_ ffi· F'-

;J(>• 
V'~-;;;? 

N 
ri 
0 
N .... 
"' ri .... 
0 
ri 

"' 0 

"' 
"' 0 

0 
0 

"' 
" g> 
0. 
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Ecology and Environment, Inc 

I Lat)# Location 
···---

Analyses 

··--;:::--·a912KR66so lrotallnorganic ElementS. 

.:J . ·-09.12KR66SD I Tota~ oi-ganic.Carbon __ _ 

0912KR66SD I Grain Size 

·--. "'o9"1.2KR66S~----~ ~e.thyl Mercury -----
·------0912KR67Su 

-· --~---.. 
1 orn1 1norganic Elements 

lu 
~~-------··· ------ ··----· 0912KR67SD Total Organic carbon 

··---,0912KRS71"'s""o -- Grain Size 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
Contact Name: Bill Richards 

Contact Phone: 206-624-9537 

I Matrix Collected Sample- Time 

9/16/2012 'iii~· 

9/1612012 16:36 

9/16/2012 . 16:36 

_p.57Jk 

No: RDM-0912-013 
Cooler#: 13 

Lab: TestAmerica Laboratories Inc. 
Lab Phone: 253-922-2310 

---- Numb-1 cOntairie·r---~ PreserV-ative - ~-Ms!MSD 
Cont 1 I , 1 

...:..:.."::+-;-·· ·---- ·----·· ........ _ .. , 
1 ! 4 ozWMAmber :None i j 

+----·-J Glass Jar _ _ _ ___ l--------~ 
1:4 ozWMAmber ·None 1 I 

-....,..:.:..,Glass Jar i i 

• 16 wM.Cie~None ·---! · ·---~ 
---:;-~~-lass ~ar ------·· [ -·------- i 

9/16/2012 • 1~~. 1 . 4oz. Poly Jar .l None _____ [ ... ·--~ 
i 9/16/2012 • 16:52 1 i 4 oz WM Amber i None j 

·-----·,.i 9/16i2~ .. 
1

; 16:52 · ~1 '~!:::Amber ~None · ···---··· ·- -1 
Glass Jar : 1 . . . . . --. .. .. ...... _,._,____ -I 

1
-ro912KR71SD ----· Total.ri10'rganic Erements ______ · 

•9/16/2~1~2 
1
16:52----··· ... 1 ~~.~;lear_ None -----· I 

· 9/16/2012 15:49 · 1 4 oz WM Amber None I 

-. -- io9i2KR71SD ···-t! T"'o:;:ta:;:I-;;Organiccarbon · 
. I 

--~_l_o912KR:1sB --· -~Size ··---c·c ~::·:--
!) ! 0912KR77SD : Total inorganic Elements 

·------·· 

[~peci~llnstru~t;ons 

Glass Jar : 1 
-~=M·H·· . '.. ---- - -· --- ---· -- ·-· .. ---!----- I 

9/16/2012 15:49 . 1 1 4 oz WM Amber None i · 

-~ -- ...... j9116/2012 

I ' 

I 1 91_=~ 

I ; i Glass Jar 'i 

! iZ:56 1 4 oz\NMAmber None--·---· 
Glass Jar 

--·rm · --·~--·· 1 1 ~~a~~;:ear ·None.. 

1 

... 

... ___ -- ·'· 
.. --- ···-----· 

. SAMPLES TRANSFERRED FROM 
• CHAIN OF CUSTODY# ..... --· 

---... 1 _____ , 
i 

_j 

:-~lte~Reason ~~~ l?;~;~r Recewe~ .• -~iql!, ;;~ .... ~ltemsffieason -~~ 
-··· ~ i ~ · ·· - · _, · ~ ~1//tts:· · IT - _·_'/_.~.(<a: 

-·Da!• ·: tinej .. 
+--··1·-

1 I i 

Received by __ , 
-------------

······-~ __ ·r . __ ·-_-- -_- 1_: ···-··· ···--~--;- .... ,_1-

. _L_ ___ · ___ __j_ ~--····· -~--- . ___ L ... L __ _ L_ 

! . -----·----

- _.J 

I 
! 

.... I 

"' .-1 
0 

"' ..... 
"' .-1 ..... 
0 .... 

"' 0 

"' ... 
0 

.... 
0 

"' 
" 0> 

"' "' 
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Ecology and Environment, Inc 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
Contact Name: Bill Richards 

Contact Phone: 206-624-9537 

-.}:JlJG' 

No: RDM-0912-013 
Cooler#: 13 

lab: TestA.merica Laboratories lnc. 
Lab Phone: 25:>-922-2310 

Collected .
1

· s3inpl9·nn;e-: -NUmb II COOtainer ______ _ 
Cont 

----.-=-si'18i:2o12 112:56 ·· ··· 1 'l4oz-WMAmber .. i-None 

[ Lab# !Location 

' I i - 1f-:oo=12"'KR=nso 

I Analys9S Matrix PreservatiVe--· !MSrMSD. i 

---·-~ " 
· . Glass Jar I 

-- -·· . ·- 1 f 16 WM Clear +!"'N-o-ne--
' ! 

1 Total Orgiriic Carbon·· ! 

--I .. i 0912KR77So ! Grain Size ····-------
! 

1 os12KR79so · Totiiilnorgaiiic Elements 

091ZKR79SD • Totii.Organic Carbon 

.. . ..0912KR79SD. 

0912KR80SD 
(i> 

• 0912KR80SD 

0912KRBOSD 

: . "T 0912KR200sD 
/1 . 

r---· 
l 

0912KR200SD. 

: 0912KR2009D 

j Special Instructions: 

L__ 

Grain Size 

;·-Total Inorganic-ElementS 

! Total Organic Carbon 
i 
j Grain Size 

T otallnof9anic Eiements · 

Total OrganiC Carbon 

Grain Size 

911812012 

911612012 

911612012 

. 911612012 

. . '911812012 

. -----9i18i2012 

12:oo 

12:30 

12:30 

12:30 

. 10:52 
I 

. 110:52 

. 911812012----+-: : •0:52 

. 911912012 07:00 

911912012 • 07:00 

911912012 07:00 

i Glass Jar i 
f 1-i 4 oz w'M Amber 'fNOrie 

i Glass Jar j 
----;-1 !4ozWMAmberl None-· ·-------

: Glass Jar I . 
·-"-·----~------ I -· ---·-----L·--·-· 

1 '16 WM Clear ! None 
! Glass Jar i 

1 !4 oz WtJ(AOi"i:)er 1 None····· ····--·t··- -·-
---,;-t!-;G-::-:Iass Jar ____ ~--------· _ [ ...... -I 

1 ! 4 ozWM Amber ; None i 

1------f ~~ -~~~~~-~.-.-r --h~one · ··----! ----------1 
Glass Jar i I 

1~ozwM_;;.._·mber_ ._None ·· ·_-----------J-
~Jar : : 

~ 4 oz V\.i~fAinber · r-None -- ·· - ---------
Glass Jar 

1 116 WM Clear • None 
____ [ Glas~ Jar -'--

j SAM~LES TRAN~FERR~D FROM 
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Ecology and Environment, Inc 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
Contact Name: Bill Richards 

Contact Phone: 206-624-9537 

;<'c:'t•J 
-~t-.211 

No: RDM-0912-013 
Cooler#: 13 

Lab: T estAmerica Laboratories Inc. 
Lab Phone: 253-922-2310 

[~Lab#.. . iocation--- ·-- ---: 'AnaJys--;s-- Matrix . ·--rconected SamPie Time "I N~:~ .. container-··-. i PreSerYati~MSiMSo 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Laboratorv: TestAmerica Lab Proiect Number: 580·35138·1 
Samollna Dates: 09/16 09/17 & 09/19/2012 Samole Matrix: Sediment 
Analvtical Method: TOC bv EPA 9060M Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~~ Date: 
Technical QA Reviewer:---------------
Project Manager: _.!::8~11!!.1 ~R~ic<!.h!.!:a~rd~s:!...,_ ________ _ 

Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. LabiD 

1 0912KR58SD 580-35138-1 

2 0912KR59SD 580-35138-2 

3 0912KR60SD 580-35138-3 

4 0912KR64SD 580-35138-4 

5 0912KR69SD 580-35138-5 

6 0912KR72SD 580-35138-6 

7 0912KR75SD 580-35138-7 

8 0912KR78SD 580-35138-8 

9 0912KR81SD 580-35138-9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

--'.:'X'--- Included: no problems 
---=· :-- Included: problems noted in review 
--:0'7::-- Not Included andfor Not Available 

NR Not Required 
--:R:-:S~ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X Preparation Blank and Calibration Blank results 
NR Matrix Spike recoveries 
NR Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Instrument Detection Limits 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
NR Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
NR Percent Solids Determination 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora!le 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

Alaska 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QAIQC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike NA 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Analyte Quantitation YES 

8 Overall Assessment of Data YES 

9 Usability of Data YES 

Comments: NA: Not Analyzed 

DV-2012 ROM TOC 2.DOC-10/2612012 Page 3of 8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage 
Prolect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Alaska 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer's judgement. 

Comments: All samples were received at 2.3°C and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 90-110%. For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J). In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 

Comments: ICV and CCV recoveries were within the control limits. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Prolect Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

X Acceptable 
___ Acc~ptable with qualification 

Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified In the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estim.ated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: LCS recovery was within the control limits generated by the laboratory. 

4. MATRIX SPIKE 

Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

X No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: No MS/MSD analysis was done but LCS and LCSD were analyzed instead. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Alaska 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
_-:":'_ Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

· · •··• .. RPO:: 21Valuet~va!Ue2) k 'IQ.O% 
Value 1.+Value2 

Comments: The RPD of LCS and LCSD was within the control limit (<35%). 

DV·2012 ROM TOC 2.DOC· 10/26/2012 Page6of8 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage 
Project Number: 001096.0X70 

7. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 
Sample 0912KR78SD 
TOC: (0.4948% + 0.4763%) /2 = 0.4856% 
(0.4856%) (10,000 ppm)= 4856 ppm= 4956 mg/kg. 
Lab reported 4900 mg/kg, wet weight basis. 

8. OVERALL ASSESSMENT OF DATA 

Alaska 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
___ ERS Screening 

Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae 
Proiect Number: 001096.0X70 

9. USABILITY OF DATA 

Alaska 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF·SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGA TIONIFEASIBILITY STUDY RED DEVIL MINE, ALASKA, AUGUST 2011 {FSP). 

The following data use objective was indicated in the E§E.;. 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE
RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, JUNE 2011 (QAPP). 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 

AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 

DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

10. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR58SD 

580-35138-1 

Solid 

Analyte Result 
·~-~"-~-~----·-~·~-~-~~-

Total Organic Carbon 4300 
Analysis Batch: 580-122088 

Percent Solids 82 
Analysis Batch: 580-121624 

Percent Moisture 18 
Analysis Batch: 580-121624 

TestAmerica Seattle 

General Chemistry 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/17/20121939 
Date Received: 09/25/2012 1540 

Qual Units MDL RL Oil Method 
mg/Kg -~-610-- ----------2000 ----------:r:o--·-gooo ____ _ 

Analysis Date: 10/09/20121823 D1yWt Corrected: N 

% 0.10 0.10 1.0 D 2216 
Analysis Date: 10/04/2012 0949 D1yWt Corrected: N 

% 0.10 0.10 1.0 D 2216 
Analysis Date: 10/04/2012 0949 DryWt Corrected: N 

Page 27 of 432 10/19/2012 



Client: Ecology and Environment, Inc .. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR59SD 

580-35138-2 
Solid 

General Chemistry 

Analyte Result Qual Units MDL RL 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/17/2012 1054 
Date Received: 09/25/2012 1540 

Oil Method 
TotaJOrganlc Carbon~~----~ ·~-~2500 ---- - mg/Kg~---(ffa-··-------zooo ______ _ 1.0 9060 

Analysis Batch: 580-122,088 Analysis Date: 10/09/2012 1827 DryWt Corrected: N 
PercentSolids 85 % 0.10 0.10 1.0 D 2216 

Analysis Batch: 580-121624 Analysis Date: 10/04/2012 0949 DryWt Corrected: N 
Percent Moisture 15 % 0.10 0.10 1.0 D 2216 

Analysis Batch: 580-121624 Analysis Date: 10/04/2012 0949 DryWt Corrected: N 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 
Client Matrix: 

0912KR60SD 

580-35138-3 

Solid 

Analyte Result 

fOt81 Orgarl!c Carbon 11000 
Analysis Batch: 580-122088 

Percent Solids 83 
Analysis Batch: 580-121624 

Percent Moisture 17 
Analysis Batch: 580-121624 

TestAmerica Seattle 

General Chemistry 

Qual Units MDL 
~~--mgtK9 ____ 61o 

Analysis Date: 10110/20121049 

% 0.10 
Analysis Date: 10/04/2012 0949 

% 0.10 
Analysis Date: 10/04/2012 0949 

Page 29 of 432 

"RL 

2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09117120121745 

Date Received: 0912512012 1540 

Oil Method 
-~ =-----

1.0 9060 
DryWt Corrected: N 

1.0 D2216 
DryWt Corrected: N 

1.0 D2216 
OryWt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 
Client Matrix: 

0912KR64SD 

580-35138-4 

Solid 

General Chemistry 

Analyte Result Qual Units MDL 
Total Organic Carbon "630cf"-.,~~---~--~~- mg/Kg 610 

Analysis Batch: 580-122088 Analysis Date: 10/10/20121054 
Percent Solids 83 % 0.10 

Analysis Batch: 580-121624 Analysis Dale: 10/04/2012 0949 
Percent Moisture 17 % 0.10 

Analysis Batch: 580-121624 Analysis Date: 10/04/2012 0949 

TestAmerica Seattle Page 30 of 432 

RL 
2000 

0.10 

0.10 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/17/2012 1635 
Date Received: 09/25/2012 1540 

Oil Method 

1.0 9060 
DryWt Corrected: N 

1.0 D 2216 
DryWt Corrected; N 

1.0 D2216 
OI)'Wt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR69SD 

580-35138-5 

Solid 

Analyte Result 

TOt81 OrganiC Carbon 1100 ~" 
Analysis Batch: 580-122088 

Percent Solids 82 
Analysis Batch: 580-121624 

Percent Moisture 18 

Analysis Batch: 580-121624 

TestAmerica Seattle 

General Chemistry 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/19/2012 1540 
Date Received: 09/25/20121540 

Qual Units MDL RL Oil Method 
J mgTK9 ___ 61o -------2ooo _______ fij ____ 9o6o -·---

Analysis Date: 10/10/2012 1058 DryWt Corrected: N 

% 0.10 0.10 1.0 D 2216 
Analysis Date: 10/04/2012 0949 DryWt Corrected: N 

% 0.10 0.10 1.0 D 2216 
Analysis Date: 10/04/2012 0949 DryWt Corrected: N 
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Client: Ecology and Environment, Inc .. 

Client Sample ID: 

Lab Sample ID: 
Client Matrix: 

0912KR72SD 

580-35138-6 
Solid 

Ana!yte Result 
Total Ofgan!c Carb-011~--··--~ 23000 

Analysis Balch: 580·122.088 
Percent Solids 84 

Analysis Balch: 580·121624 
Percent Moisture 16 

Analysis Balch: 580-121624 

TestAmerlca Seattle 

General Chemistry 

Qual Units MDL 
·=---mg/Kg 610 

Analysis Dale: 10/10120121103 

% 0.10 
Analysis Dale: 10104/2012 0949 

% 0.10 
Analysis Date: 10104/2012 0949 

Page 32 of 432 

Analytical Data 

Job Number: 560-35136-1 

Date Sampled: 09/1712012 1246 
Date Received: 09/25/2012 1540 

RL Dil Method 
--20~·--·1.~9060"=--

DryWt Corrected: N 
0.10 1.0 D 2216 

DryWt Corrected; N 
0.10 1.0 D2216 

DryWt Corrected: N 

10/19/2012 



Analytical Data 

Client: Ecology and Environment, Inc. Job Number: 580-35138-1 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR75SD 

580-35138-7 
Solid 

General Chemistry 

Date Sampled: 09/16/20121426 
Date Received: 09/25/2012 1540 

Analyte Result Qual Units MDL · RL Dil Method 
TotaTor

9
anic carton~------·------i3ooo·----~-------n:;g~--~610 -----·-·-2ooo·--~---1.o··-9o~--- ~-

Analysis Batch: 580-122088 Analysis Date: 10110/2012 1107 DryWt Corrected: N 

Percent Solids 76 % 0.10 0.10 1.0 D 2216 
Analysis Batch: 580-121624 Analysis Date: 10/04/2012 0949 DryWt Corrected: N 

PercentMolsture 24 °/o 0.10 0.10 1.0 02216 
Analysis Batch: 580-121624 Analysis Date: 10/04/2012 0949 DryWt Corrected: N 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample 10: 
Client Matrix: 

0912KR78SD 

580-35138-8 
Solid 

Analyte Result 
i0t8i0fganlc Carbori - 4~ioo 

Analysis Batch: 580-122088 
Percent Sollds 78 

Analysis Batch: 580-121624 
Percent Moisture 22 

Analysis Batch: 580-121624 

TestAmerlca Seattle 

General Chemistry 

Analytical Data 

Job Number: 580-35138-1 

Data Sampled: 09/16/2012 1130 
Date Received: 09125/20121540 

Qual Units MDL RL Di! Method 
~-- ··--m

9
ti<

9 
___ 610_. -· ---2~-~--~··n5-·-9a6il-. --··-

Analysis Dale: 10/10/20121111 DryW! Corrected: N 

% 0.10 0.10 1.0 D 2216 
Analysis Data: 10104/2012 0949 DryW! Corrected: N 

% 0.10 0.10 1.0 D 2216 
Analysis Data: 1010412012 0949 DryW! Corrected: N 

II /.;Lt I I d--
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR81SD 

580-35138-9 

Solid 

General Chemistry 

Analyte Result Qual Units MDL 
Total Organic Carbon ------ ------aso-·-----···-- J mg/Kg 610 

Analysis Batch: 580-122088 Analysis Date: 10/10/20121116 

Percent Solids 78 % 0.10 
Analysis Batch: 580-121624 Analysis Date: 10104/2012 0949 

Percent Moisture 22 % 0.10 
Analysis Batch: 580-121624 Analysis Date: 10/04/2012 0949 

TestAmerica Seattle Page 35 of 432 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/19/2012 1640 

Date Received: 09/25/2012 1540 

RL Oil Method 
---2o6-o~-------T.Oeo·aa~--~--

orywt Corrected: N 

0.10 1.0 02216 
DryWt Corrected: N 

0.10 1.0 02216 
DryWt Corrected: N 

10/19/2012 



Client: Ecology and Environment, Inc. 

Method Blank· Batch: 580-122088 

Lab Sample ID: 
Client Matrix: 

Dilution: 
Analysis Date: 

MB 580-122088/3 
Solid 

1.0 
10/09/2012 1653 

Prep Date: N/A 

Leach Date: N/A 

Ana lyle 

Total Organic Carbon 

Lab Control Sample/ 

Analysis Batch: 
Prep Batch: 
Leach Batch: 

Units: 

Result 

NO 

580-122088 
N/A 
N/A 
mg/Kg 

Lab Control Sample Duplicate Recovery Report. Batch: 580·122088 

LCS Lab Sample 10: LCS 580-122088/4 
Client Matrix: Solid 
Dilution: 1.0 
Analysis Date: 10/09/2012 1655 

Prep Date: NJA 

Leach Date: NIA 

Analysis Batch: 

Prep Batch: 
leach Batch: 

Units: 

580-122088 
N/A 
N/A 
mg/Kg 

Qual 

Quality Control Results 

Job Number: 580-35138-1 

Method: 9060 
Preparapon: N/A 

Instrument ID: 
Lab File ID: 
Initial WeighWolume: 
Final WeighWolume: 

MDL 

610 

Method: 9060 

No Equipment 

N/A 
1.0 mL 
1.0 mL 

RL 

2000 

Preparation: N/A ~ 
1 

,2...-/ /! L 

Instrument 10: No Equipment 
Lab File 10: N/A 
Initial WeighUVolume: 
Final WeighWolume: 

1.0 mL 
1.0 mL 

---------------- - -----------

LCSD Lab Sample 10: LCSD 580-122088/5 
Client Matrix: 
Dilution: 
Analysis Date: 

Prep Date: 

Leach Date: 

Ana!yte 

Solid 

1.0 
10/09/2012 1657 

N/A 
N/A 

~-··--·--·-·----------

Analysis Batch: 

Prep Batch: 

Leach Batch: 

Units: 

% Rec. 

LCS LCSD 

Total Organic.Carbon 111 118 

Laboratory Control/ 
Laboratory Duplicate Data Report- Batch: 580-122088 

LCS Lab Sample 10: 

Client Matrix: 

Dilution: 

Analysis Date: 
Prep Date: 

Leach Date: 

Analyte 

Total Organic Carbon 

LCS 580-122088/4 
Solid 
1.0 
10/09/2012 1655 

N/A 
N/A 

Units: mg!Kg 

LCS Spike 
Amount 

2720 

580-122088 
N/A 
N/A 
mg/Kg 

Limit 

80-166 

LCSD Spike 
Amount 

2720 

TestAmerica Seattle Page 51 of 432 

Instrument ID: No Equipment 

Lab FileiD: N/A 
Initial WeighWolume: 1.0 mL 
Final WeighWolume: 1.0 mL 

RPD RPD Limit LCS Qual LCSD Qual 

6 

Method: 9060 
Preparation: N/A 

LCSD Lab Sample ID: LCSD 580-122088/5 
Client Matrix: 

Dilution: 
Analysis Date: 

Prep Date:. 
Leach Date: 

LCS 
Result/Qual 

3020 

Solid 

1.0 
10/09/2012 1657 

N/A 
N/A 

LCSD 
ResuiVQual 

3210 

10/19/2012 
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Ecology and Environment, Inc 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 

Contact Name: Bill Richards 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Laboratorv: TestAmerica Lab Proiect Number: 580·35132·1 
Samolina Dates: 09/16 09/17, & 09/19/2012 Samnle Matrix: Sediment 
Analvtical Method: TAL Metals tEPA 6020!7471Al Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~~ 
Technical QA Reviewer:-------------

Date: 
Date: ____ _ 

Project Manager: Bill Richards Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. LabiD .. 
1 0912KR62SD 580-35132-1 

2 0912KR63SD 580-35132-2 

3 0912KR68SD 580-35132-3 

4 0912KR70SD 580-35132-4 

5 0912KR74SD 580-35132-5 

6 0912KR76SD 580-35132-6 

7 0912KR201SD 580-35132-7 

8 0912KR202SD 580-35132-8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

-~X!!,__ Included: no problems 
--*,..-- Included: problems noted in review 

0 Not Included and/or Not Available 
NR Not Required 

_ .... R,S'-- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 

_ 4x,__ Initial and Continuing Calibration results 
-~X:!,__ CRDL Standard results 
--=·-=-- Preparation Blank and Calibration Blank results 
_ _,X:!,__ ICP Interference Check Sample results 
-...,*,...--- Matrix Spike recoveries 
--=·-=-- Matrix Duplicate results 

X Laboratory Control Sample recoveries 
--:N7.R=-- Method of Standard Additions results 

X ICP Serial Dilution results 
--:X.;-- Instrument Detection Limits 
_-"X.o......_ ICP lnterelement Correction Factors 
_ _,x~- ICP Linear Ranges _ _,x~- Preparation Log 
-~X:!,__ Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora~:~e Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample NO 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis YES 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data NO 

Comments: N/A: Not Applicable. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated {J), and the 
nondetected results have been qualified either as estimated {UJ) or rejected {R) based on 
the reviewer's judgement. 

Comments: All samples were received at 4.1 •c and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification {ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification {CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals. For analytes which exceeded these control limits, associated detected 
results are qualified as estimated {J). In cases where the recovery was below 65% or 
above 135% {for mercury and tin) or below 75% or above 125% {for all other metals), all 
associated data are rejected {R). 

Comments: All recoveries of metals in initial and continuing calibration verifications were within 
. the control limits. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_ _,XC>..- Acceptable 
___ Acceptable with qualification 

Unacceptable 
No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: The LCS percent recoveries were within the control limits. 

4. MATRIX SPIKE 

____ Acceptable 

X Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 0912KR62SD was used for MS/MSD analysis and the recoveries of Cu, 
Fe, Mn, Zn, AI, and Mg were outside of control limits. Qualification was not necessary for Fe, Mn, 
and AI because the amount of these metals present in the parent sample was greater than four 
times the amount spiked. The detected results of Cu, Zn, and Mg were qualified as estimated 
(J). Also, sample 0912KR68SD was used for Hg MS/MSD analysis and the recoveries were 
outside of control limits. Qualification was not required since the amount of Hg present in the 
parent sample was greater than four times the amount spiked. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: Trace amount of AI (3.6 mg/kg) was detected in the method blank: Finding does 
not require qualification since the concentrations of AI present in the samples were a lot more 
than 5x the blank concentration. 

6. DUPLICATE ANALYSES 

---,:-:-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

, • , ~~~~~~. . ·· ·r· •. ~~~~~~~~·~· RPDdl:i 2Nall.lec'f~Value 2). x 
··••>~·~··:.F•"•···· ·· · ·"·c':•· ··<·'·'· ~"""·•Vahi!i'·ttVali.le:2· 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

Analyte, Total (mg/kg) 0912KR62SD 0912KR202SD RPD (%) 

Aluminum 4200 4900 15 

Antimony 18 46 88' 

Arsenic 40 200 500' 

Barium 67 120 57' 

Beryllium 0.34 0.48 34 

Cadmium 0.24 0.35 37" 

Calcium 1400 2000 35 

Chromium 15 21 33 

Cobalt 10 14 33 

Copper 28 38 30 

Iron 24000 34000 34 

Lead 5.9 7.8 28 

Magnesium 1900 2400 23 

Manganese 550 900 48' 

Nickel 29 38 27 

Potassium 630 810 25 

Selenium 0.54 0.79 38' 

Silver 0.043 0.071 49' 

Sodium 72 79 9 

Thallium <0.56 <0.53 0 

Vanadium 25 32 25 

Zinc 76 94 21 

Mercury 1.7 0.97 55' 

*: RPD>35% 

Comments: Sample 0912KR202SD was a field duplicate of 0912KR62SD and the detected 
Sb, As, Ba, Cd, Mn, Se, Ag, and Hg results were qualified as estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

Analyte, Total {mg/kg} 0912KR67SD 0912KR201 SD RPD {%} 

Aluminum 7200 3400 n· 
Antimony 9.8 7.9 21 

Arsenic 49 22 76* 

Barium 160 63 87" 

Beryllium 0.39 0.24 48. 

Cadmium 0.26 0.28 7 

Calcium 2700 2100 20 

Chromium 18 8.8 69. 

Cobalt 11 7.9 33 

Copper 29 19 42. 

Iron 30000 21000 35 

Lead 7.6 4.6 49* 

Magnesium 3400 1700 67" 

Manganese 960 750 25 

Nickel 31 33 6 

Potassium 1200 480 86* 

Selenium 0.79 0.46 53* 

Silver 0.075 0.041 59. 

Sodium 100 43 8o• 

Thallium <0.55 <0.55 0 

Vanadium 30 17 55* 

Zinc 80 57 34 

Mercury 7.6 2.6 98* 

*: RPD>35% 

Comments: Sample 0912KR201SD was a field duplicate of 0912KR67SD. Most of RPD were 
outside of control limits (>35% ). Based on Grain Size and % moisture results, these two 
sediment samples were not homogeneous. Therefore, the detected results of metals with a 
RPD greater than 35% were qualified as estimated (J) in samples 0912KR67SD and 0912 
KR201SD only. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Not required 

Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: iCS recoveries were within the control limit. 
Serial Dilution: Sample 0912KR62SD was and the percent differences (%0) were within the 
range. 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 
---,:-:-- Unacceptable 

X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

9. ANAL YTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 

Sample 0912KR62SD 
Sb: (32.560 ug/L) (0.05 L/1.00 g) (10) (1 00/88.8) = 18.33 ug/g = 18.33 mg/kg. 
Lab reported 18 mg/kg. 
As: (71.160 ug/L) (0.05 L/1.00 g) (10) (1 00/88.8) = 40.067 ug/g = 40.067 mg/kg. 
Lab reported 40 mg/kg. 
Mg: (3398 ug/L) (0.05 L/1.00 g) (10) (100/88.8) = 1913 ug/g = 1913 mg/kg. 
Lab reported 1900 mg/kg. 
Pb: (10.490 ug/L) (0.05 L/1.00 g) (10) (1 00/88.8) = 5.9065 ug/g = 5.9065 mg/kg. 
Lab reported 5.90 mg/kg. 
Hg: (2.514 ug/L) (0.05L/0.8306 g) (1 0) (1 00/88.8) = 1. 704 ug/g= 1. 704 mg/kg. 
Lab reported 1. 7 mg/kg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--:-:-- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

on the data validity for each specific data package. 

Comments: Data as reported are valid. 

11. USABILITY OF DATA 

A. These data are considered usable for the· data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, AUGUST 2011 {FSP). 

The following data use objective was indicated in the E§.e;. 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 
SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE· 
RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGA TIONIFEASIBILJTY STUDY RED DEVIL MINE, ALASKA, JUNE 2011 (QAPP). . 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 

AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 
DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmiuni 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dllution: 
Analysis Date: 
Prep Dale: 

0912KR62SD 

580-35132-1 

Solid 

6020 

30508 

10 
1011112012 1317 

1011012012 1643 

7471A 

7471A 

10 

DryWt Corrected: Y 

10/04/2012 1507 

10/04/2012 1035 

Analyt.::e'-:---_____ _ DryWt Corrected: Y 
·--~·-··~·-·"-

Mercury 

TestAmerica Seattle 

%Moisture: 11.2 

6020 Metals (ICPIMS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 

40 
18 :.:r 
67 :J' 
0.34 
0.24 '::!' 
15 
5.9 
10 
28 
24000 
550 .-:;f 

29 
0.54 ::r 
0.043 ·:::r 
ND 
25 
76 :::r 
4200 
1900 :r 
630 
72 
1400 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121639 

Result (mg/Kg) 

1.7 ::r 
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Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/16/20121709 

Date Received: 09125/20121540 

Instrument 10: SEA044 

Lab File 10: 030S 

Initial WeighWo!ume; 1.0002 g 

Final WeighVVolume: 50 mL 

Qualifier MDL RL 

J 
J 

8 

J 

Qualifier 

0.20 
0.047 
0.034 
0.025 
0.0090 
0.13 
0.015 
0.021 
0.11 
12 
0.19 
0.080 
0.23 
0.014 
0.15 
0.53 
1.3 
3.4 
3.0 
3.7 
44 
12 

Instrument 10: 
Lab File JD: 

Initial WeighWolume: 
Final WeighWolume: 

0.56 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.45 
23 
0.56 
0.56 
0.79 
0.23 
0.56 
0.79 
2.3 
34 
110 
110 
110 
110 

TAC103 

100412-TAC103-FCW 

0.8306 g 

50 mL 

MDL RL 
. ·--------
0.043 0.14 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample tO: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

Ana lyle 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 
Mercury 

TestAmerlca Seattle 

0912KR63SD 

580-35132-2 

Solid 

6020 

30506 

1.0 
10/11/2012 1343 

10/10/2012 1643 

7471A 

7471A 

10 

DryWt Corrected: Y 

10/04/2012 1509 

10/04/2012 1035 

DryWI Corrected: Y 

%Moisture: 14.7 

6020 Metals (ICPIMS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 

3.8 
1.1 
7.1 
0.046 
0.030 
1.7 
0.84 
0.95 
4.2 'J 
4000 
53 
4.0 
O.D75 
0.0072 
ND 
3.0 
10 :) 

340 
180 :Y 
61 
5.8 
160 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121639 

Result (mg/Kg) 

1.2 
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Analytical Data 

Job Number: 580·35132·1 

Dale Sampled: 09/17/20121017 

Date Received: 09/25/2012 1540 

Instrument ID: SEA044 

Lab File ID: 037 

Initial WelghWolume: 1.0692 g 

Final WelghWolume: 50 mL 

Qualifier MDL RL 
---- --~--- -~- . 

0.020 0.055 
0.0046 0.022 
0.0033 0.022 
0.0024 0.022 

0.00088 0.022 
0.012 0.022 
0.0014 0.022 
0.0021 0.022 
0.011 0.044 
1.2 2.2 

0.019 0.055 
0.0078 0.055 

J 0.022 0.077 
J 0.0013 0.022 

0.014 0.055 
0.052 0.077 
0.12 0.22 

B 0.33 3.3 
0.29 11 
0.36 11 

J 4.3 11 
1.2 11 

Instrument ID: 
Lab File ID: 

Initial WeighVVolume: 

TAC103 

100412·TAC103-FCW 

0.6365 g 

Final WeighVVolume: 

Qualifier MDL 

0.058 

50 mL 

RL 

0.18 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Sliver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

0912KR68SD 

580-35132-3 

Solid 

6020 

30506 

10 
10/11/2012 1347 

10/10/2012 1643 

- - ------ ----

7471A 

7471A 

10 

DryWt Corrected: Y 

10/05/2012 0834 

10/04/2012 1201 

DryWt Corrected: Y 
-------·--------- -- ----·--------
Mercury 

TestAmerica Seattle 

0/o Moisture: 13.9 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) . 

75 
42 
73 
0.32 
0.21 
16 
5.6 
8.7 
20 
21000 
800 
26 
0.50 
0.064 
ND 
23 

·.:r 

59 -:5" 
5900 
3100 J 
720 
76 
2200 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121749 

580-121658 

Result (mg/Kg) 

3.1 
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Analytical Data 

Job Number: 580-35132-1 

Dale Sampled: 09/17/2012 1506 

Dale Received: 09/25/2012 1540 

Instrument 10: SEA044 

Lab File ID: 038S 

Initial WelghWolume: 1.0247 g 

Final WelghWo/ume: 50 mL 

Qualifier MDL RL 

J 

J 
J 

B 

J 

Qualifier 

0.20 
0.048 
0.034 
0.025 
0.0091 
0.13 
0.015 
0.022 
0.11 
12 
0.19 
0.080 
0.23 
0.014 
0.15 
0.54 
1.3 
3.4 
3.0 
3.8 
44 
12 

Instrument 10: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWotume: 

MDL 

0.057 

0.57 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.45 
23 
0.57 
0.57 
0.79 
0.23 
0.57 
0.79 
2.3 
34 
110 
110 
110 
110 

TAC103 

100512-TAC103-FCW 

0.6457 g 
50 mL 

RL 

0.18 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadinium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Sliver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 

Dilution: 

Analysis Date: 

Prep Date: 

0912KR70SD 

580-35132-4 

Solid 

6020 

30508 

10 
10/1112012 1351 

10/1012012 1643 

7471A 

7471A 

10 

DryWt Corrected: Y 

10/05/2012 0843 

10/04/2012 1201 

%Moisture: 12.9 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Resulr(mg/Kg) 

26 
1.9 
97 
0.74 
0.68 
18 
11 
8.2 
38 'J 
42000 
1200 
33 
1.1 
0.15 
NO 
38 
86 ·:::r 
3900 
2000 5 
940 
140 
11000 

7471A Mercury (CVAA) 

Analysis Batch: 

Prep Batch: 

580-121749 

580-121658 

Ana lyle 

Mercury 
DryWt Corrected: Y Result (mg!Kg) 

--~---------·--------0.98 ____ _ 
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Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/16/20121530 

Date Received: 09/25/20121540 

Instrument 10: SEA044 

Lab File ID: 039S 

Initial WeighWolume: 1.1100 g 

Final We!ghWolurile: 50 mL 

Qualifier MDL RL 

0.19 
0.043 
0.031 
0.023 
0.0083' 
0.12 
0.013 
0.020 
0.10 
11 
0.18 
0.073 
0.21 

J 0.012 
0.13 
0.49 
1.2 

8 3.1 
2.7 
3.4 
41 
11 

Instrument ID: 
Lab File ID: 

Initial WeighWo!ume: 
Final WeighWolume: 

Qualifier MDL 

0.52 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.41 
21 
0.52 
0.52 
0.72 
0.21 
0.52 
0.72 
2.1 
31 
100 
100 
100 
100 

TAC103 
100512-TAC103-FCW 

0.7087 g 

50 mL 

RL 

0.051 
------ o:16-----
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

0912KR74SD 

580-35132-5 

Solid 

6020 

30508 

10 
10/11/2012 1354 

10/10/2012 1643 

%Moisture: 12.4 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Ana lyle DryWt Corrected: Y Result (mg/Kg) 
Arsenic --- - --

Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead, 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

Ana lyle 
----------

Mercury 

TestAmerlca Seattle 

7471A 

7471A 

10 
10/05/2012 0845 

10/04/2012 1201 

DryWt Corrected: Y 

--- --·- ·----
17 
11 
74 
0.22 
0.17 
16 
4.1 
6.2 
14 :J 
15000 
240 
19 
0.40 
0.055 
ND 
23 
45 -:r" 
5800 
2900 ::r 
670 
120 
1900 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

560-121749 

580-121658 

Result (mg/Kg) 

7.1 
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Analytical Data 

Job Number: 580-35132-1 

Dale Sampled: 09/16/2012 1510 

Dale Received: 09/25/2012 1540 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeightNolume: 

Qualifier MDL 

J 
J 

J 
J 

B 

0.21 
0.048 
0.034 
0.025 
0.0091 
0.13 
0.015 
0.022 
0.11 
12 
0.19 
0.081 
0.23 
0.014 
0.15 
0.54 
1.3 
3.4 
3.0 
3.8 
45 
12 

Instrument ID: 
Lab File ID: 

Initial WelghWolume: 
Final WelghWolume: 

Qualifier MDL 

0.055 

SEA044 

040S 
1.0014 g 

50 mL 

RL 

0.57 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.46 
23 
0.57 
0.57 
0.80 
0.23 
0.57 
0.80 
2.3 
34 
110 
110 
110 
110 

TAC103 
100512-TAC103-FCW 

0.6504 g 

50 mL 

RL 

0.18 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 
Client Matrix: 

Analysts Method: 
Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

0912KR76SD 

580-35132-6 
Solid 

6020 
3050B 
10 
10/11/2012 1358 
10/10/2012 1643 

%Moisture: 16.5 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 
580-122117 

Qualifier 

Analytical Data 

Job Number: 580-35132-1 

bate Sampled: 09/17/4012 1228 
Date Received: 09/25/20121540 

Instrument ID: SEA044 
Lab File ID: 041S 
Initial WelghWolume: 1.0538 g 
Final WeighWolume: 50 mL 

MDL RL 
0.20 0.57 

Analyte DryWt Corrected: Y Result (mg!Kg) 
Arne~ni~c-----------------~-----------------,174--~~~----------------~~~-

Antimony 11 
Barium 70 
Beryllium 0.43 
Cadmium 0.25 
Chromium 18 
Lead 5.0 
Cobalt 9.3 
Copper 38 ::r 
Iron 48000 
Manganese 2200 
Nickel 26 
Selenium 0.78 
Silver 0.085 
Thallium ND 
Vanadium 30 
Zinc 67 ::J' 
Aluminum 3400 
Magnesium 5200 :;f 
Potassium 820 
Sodium 75 
Calcium 3500 

7471A Mercury (CVAA) 

Analysts Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Ana lyle 
Mercury·-------

TestAmerlca Seattle 

7471A 
7471A 
1.0 
10/05/2012 0929 
10/04/2012 1201 

Analysis Batch: 
Prep Batch: 

580-121749 
580-121658 

DryWt Corrected: Y , Result (mg!Kg) 
0.066 

--------
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0.048 
0.034 
0.025 
0.0091 
0.13 
0.015 
0.022 
0.11 
12 
0.19 
0.081 

J 0.23 
J 0.014 

0.15 
0.54 
1.3 

B 3.4 
3.0 
3.8 

J 45 
12 

Instrument ID: 
Lab File 10: 

Initial WeighWolume: 
Final WeighWolume: 

0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.45 
23 
0.57 
0.57 
0.80 
0.23 
0.57 
0.80 
2.3 
34 
110 
110 
110 
110 

TAC103 
100512-TAC103-FCW 
0.6111 g 
50 mL 

Qualifier MDL RL 
------------·o.o062 ---~o.o2o 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Ana lyle 

0912KR201SD 

580-35132-7 

Solid 

6020 

30506 

10 
10/11/2012 1402 

10/10/2012 1643 

DryWt Corrected: Y 
·~"--·--··- --- -----------

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Mercury 

TestAmerlca Seattle 

7471A 

7471A 

10 
10/05/2012 0854 

10/04/2012 1201 

DryWI Corrected: Y 

%Moisture: 9.7 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 
22 ~- .. 

7.9 
63 -:J" 
0.24 ":f 
0.28 
8.8 ':!" 
4.6 :::> 
7.9 
19 :r 
21000 
750 
33 
0.46 
0.041 'J 
NO 
17 C) 

57 :r 
3400 'J 
1700 J 
480 ':) 
43 -::r 
2100 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121749 

580-121658 

Result (mg/Kg) 

2.6 r:J 
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Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/19/2012 0700 

Date Received: 09/25/2012 1540 

Instrument 10: SEA044 

Lab File ID: 042S 

Initial WelghWolume: 1.0086 g 

Final WelghWolume: 50 mL 

Qualifier MDL RL 

J 
J 

B 

J 

Qualifier 

0.20 
0.046 
0.033 
0.024 
0.0088 
0.12 
0.014 
0.021 
0.11 
12 
0.19 
0.078 
0.22 
O.o13 
0.14 
0.52 
1.2 
3.3 
2.9 
3.6 
43 
12 

Instrument ID: 
Lab File ID: 

Initial WelghWolume: 

Final WelghWolume: 

MDL 

0.039 

0.55 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.44 
22 
0.55 
0.55 
0.77 
0.22 
0.55 
0.77 
2.2 
33 
110 
110 
110 
110 

TAC103 

100512-TAC103-FCW 

0.8843 g 

50 mL 

RL 

0.13 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

0912KR202SD 

580-35132-8 

Solid 

Analysis Method: 6020 

Prep Method: 30508 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

Analyte 
Mercur;--

TestAmerlca Seattle 

10 
10/11/2012 1406 

10/10/2012 1643 

DryWt Corrected: Y 
--~ 

7471A 

7471A 

10 
10/05/2012 0857 

10/04/2012 1201 

%Moisture: 13.6 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Balch: 

580-122252 

580-122117 

Result (mg/Kg) 

200 •'f 
46 :r 
120 "J" 
0.48 
0.35 T 
21 
7.8 
14 
38 'J 
34000 
900 --::1 
38 
0.79 --:>" 
0.071 ::) 

ND 
32 
94 •::J 
4900 
2400 r 
810 
79 
2000 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Balch: 

580-121749 

580-121658 

Result (mg!Kg) 

0.97 :::r 
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Instrument 10: 

Lab File ID: 

Analytical Data 

Job Number: 580-35132-1 

Date Sampled: 09/19/2012 0700 

Date Received: 09/25/20121540 

SEA044 

0438 

Initial WeighWolume:. 1.0881 g 

Final Weight/Volume: 50 mL 

Qualifier MDL RL 

0.19 
0.045 
0.032 
0.023 
0.0085 
0.12 
0.014 
0.020 
0.10 
11 
0.18 
0.075 
0.21 

J 0.013 
0.14 
0.50 
1.2 

B 3.2 
2,8 
3.5 

J 42 
.12 

Instrument ID: 

Lab File ID: 

Initial Weight/Volume: 
Final Weight/Volume: 

Qualifier MDL 

0.045 

0.53 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.43 
21 
0.53 
0.53 
0.74 

• 0.21 

0.53 
0.74 
2.1 
32 
110 
110 
110 
110 

TAC103 
100512-TAC103-FCW 

0.8058 g 

50 mL 

RL 

0.14 
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Client: Ecology and Environment, Inc. 

Method Blank. Batch: 580-122117 

Lab Sample ID: 
Client Matrix: 
Dilution: 
Ana lysis Date: 
Prep Date: 

Leach Date: 

Ana lyle 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium. 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

TestAmerica Seattle 

MB 580-122117/21-A 

Solid 
10 
10/11/2012 1258 
10/10/2012 1645 

N/A 

Analysis Batch: 
Prep Batch: 
Leach Batch: 
Units: 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.60 
ND 
ND 
ND 
ND 

580-122252 
580-122117 

N/A 

mg!Kg 

Page 42 of 450 

Qual 

J 

Quality Control Results 

Method: 6020 
Preparation: 3050B 

Instrument ID: 
Lab File ID: 
Initial WelghWolume: 
Final We!ghWolume; 

MDL 

0.18 
0.042 
0.030 
0.022 
0.0080 
0.11 
0.013 
0.019 
0.098 
11 
0.17 
0.071 
0.20 
0.012 
0.13 
0.47 
1.1 
3.0 
2.6 
3.3 
39 
11 

Job Number: 580-35132-1 

SEA044 

0 
1.0 g 
50 ml 

RL 

0.50 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.40 
20 
0.50 
0.50 
0.70 
0.20 
0.50 
0.70 
2.0 
30 
100 
100 
100 
100 

10/19/2012 



Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580-121639 

Lab Sample ID: MB 580-121639/21-A Analysis Batch: 580-121688 
Client Matrix: Solid Prep Batch: 580-121639 
Dilution: 1.0 Leach Batch: N/A 
Analysis Date: 10/04/2012 1250 Units: mg/Kg 
Prep Date: 10/04/2012 1035 

Leach Date: N/A 

Analyte Result 

Mercury NO 

LCS-Certified Reference Material- Batch: 580-121639 

Lab Sample 10: 

GHent Matrix: 
Dilution: 

Analysis Date: 
Prep Date: 

Leach Date: 

LCSSRM 

Solid 

10 
10/04/2012 1256 

10/04/2012 1035 

N/A 

Analysis Batch: 580-121688 

Prep Batch: 580-121639 

Leach Batch: N/A 

Units: mg!Kg 

~alyte 

Mercury 
______ ___:cSc.Pi:::ke'-Amou~_t --2~.:.su:::.lt:.____ __ 

12.4 13.3 

Lab Control Sample/ 

Lab Control Sample Duplicate Recovery Report- Batch: 580-121639 

LCS Lab Sample 10: LCS 580-121639/22-A Analysis Batch: 580-121688 
Client Matrix: Solid Prep Batch: 580-121639 
Dilution: 1.0 Leach Balch: N/A 
Analysis Date: 10/04/2012 1252 Units: mg!Kg 
Prep Date: 10/04/2012 1035 

Leach Date: N/A 

LCSD Lab Sample!D: LCSD.580-121639/23-A Analysis Batch: 580-121688 
Client Matrix: Solid Prep Batch: 580-121639 
Dilution: 1.0 Leach Batch: N/A 
Analysis Date: 10/04/2012 1254 Units: mg!Kg 
Prep Date: 10/04/2012 1035 

Leach Date:. · N/A 

%Rec. 
Analyte LCS LCSD Limit 

Mercury 108 107 80-120 

TestAmerica Seattle Page 51 of 450 

Quality Control Results 

Qual 

Method: 7471A 

Preparation: 7471A 

Instrument ID: 

Lab File 10: 

Initial WelghWolume: 
Finai_WeighWolume: 

MDL 

0.0053 

Method: 7471A 

Preparation: 7471A 

Instrument ID: 
Lab File ID: 

Initial WeighWolurE:le: 
Final WeighWolume: 

Limit 

Job Number: 580-35132-1 

TAC103 
100412-TAC1 03-FCW. 

0.6 g 
50 mL 

RL 

0.017 

TAC103 

100412-TAC103-FCW. 

0.1012 g 

50 ml 

Qual %Rec. 

107.3 51.3- 148.4 

Method: 7471A 

Preparation: 7471A 

Instrument 10: 
Lab File ID: 

Initial WeighWolurne: 
Final WeighWolume: 

Instrument ID: 

Lab File 10: 
Initial WelghWolume: 

Final WeighWolume: 

RPD RPD Limit 

20 

TAC103 

100412-TAC1 03-FCW. 

0.6 g 
50 mL 

TAC103 

1 00412-TAC1 03-FCW. 

0.6 g 

50 mL 

LCSQual LCSDQual 

10/19/2012 



Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580-121658 

Lab Sample ID: MB 580-121658/21-A Analysis Batch: 580-121749 
Client Matrix: Solid Prep Batch: 580-121658 
Dilution: 1.0 . Leach Batch: N/A 
Analysis Date: 10/05/2012 0825 Units: mg/K9 
Prep Date: 10/04/2012 1201 

Leach Date: N/A 

Analyte Result 

Mercury ND 

·LCS-Certified Reference Material- Batch: 580-121658 

Lab Sample ID: LCSSRM Analysis Batch: 580-121749 

Client Matrix: Solid Prep Batch: 580-121658 
Dilution: 10 Leach Batch: NIA 
Analysis Date: 10/05/2012 0832 Units: mg/K9 
Prep Date: 10/04/2012 1201 

Leach Date: N/A 

Analyte Spike Amount 
---~---- --· ·--·---·-·-·-----':=:.:..:.:.=:__-

Result 

Mercury 12.4 13.0 

Lab Control Sample/ 
Lab Control Sample Duplicate Recovery Report- Batch: 580-121658 

LCS Lab Sample ID: LCS 580-121658122-A 
CHant Matrix: Solid 

Qllution: 1.0 
Analysis Date: 10105/2012 0827 
Prep Date: 10/0412012 1201 

Leach Date: N/A 

LCSD Lab Sample ID: LCSD 580-121658123-A 
Client MatriX: 
Dilution: 
Analysis Date: 
Prep Date: 

Leach D~te: 

Analyte 

Mercury 

TestAmerica Seattle 

Solid 

1.0 
1010512012 0829 

10/04/2012 1201 

NIA 

Analysis Batch: 580-121749 

Prep Batch: 580-121658 

Leach Batch: N/A 

Units: m91K9 

Analysis Batch: 580-121749 

Prep Batch: 580-121658 

Leach Batch: NIA 

Units: mgiK9 

% Rec. 

LCS LCSD Limit 

98 99 80-120 

Page 53 of 450 

Quality Control Results 

Qual 

Method: 7471A 
Preparation: 7471A 

Instrument ID: 
Lab File ID: 
Initial WeighWolume: 
Final WeighWolume: 

MDL 

0.0053 

Method: 7471A 
Preparation: 7471A 

Instrument ID: 

Lab File ID: 
Initial WeightNolume: 
Final WeighWolume: 

%Rec. Limit 

Job Number: 580-35132-1 

TAC103 
100512~ TAC103-FCW. 

0.6 9 
50 mL 

RL 

0.017 

TAC103 
100512-TAC103-FCW. 

0.1046 9 
50 mL 

Qual 

104.6 51.3- 148.4 

Method: 7471A 
Preparation: 7471A 

Instrument ID: 

Lab File ID: 

Initial WeighW~Jume: 

Final WeighWolume: 

Instrument ID: 
Lab File ID: 
Initial WeighWolume: 

Final WeighWo/ume: 

TAC103 
100512-TAC103-FCW. 

0.6 9 
50 mL 

TAC103 
1 00512-TAC103-FCW. 

0.6 g 
50 mL 

RPD RPD Limit LCS Qual LCSD Qual 

20 

10/19/2012 
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Ecology and Environment, Inc 

· Lab iF-! LocatiOn ·---- !'AnalySeS · -----· 

I ' 
-·· ·

1
_ ~ 0912KR62s6 ·---··! Totiiin0r9Mic Elements 

,·- · · -l-: 0912KFie2sD -- i Total or9aii.ic.cai~ 
II ! 

·-··----t-+-=---··· ···---- ··-·----· i i 0912KR62SD , Grain Size 

· y"6912KR62~lD ·· --hVIethyi Mercury · 

CHAIN OF CUSTODY RECORD 
Red Devil Mine Project 

Contact Name: Bill Richards 
Contact Phone: 206-624-9537 

"!Matrix 

I 
[-.. -· 

--1---

· ·--: Couectect --· i san1Ple Time 

. ; .. 91161201"2 .. i 17:09 

"--gfi6i2012 117:69" 

----s/fsi2o12--t7:o9 · 
·--- __ ,_____ ···1-

, 911612012 i 17:09 
. ----. ··. 9/1712012 - i 10:1i""" 

35\o2 

No: RDM-0912-015 
Cooler#: 15 

Lab: TestAmerlca LaboratorieS Inc. 
lab Phone: 253-922-2310 

Numb I Container. ----TPreservaiiv.;-[MS/MSD- · 
Cont 

; .. ----~··· . ··-·-·· 
· 1 4ozWMAmber 

Glass Jar 
-~ 4 oz WM -Amb~f-
Giass Jar 

·None·---·--
------ .. 
None 

1 -16_w_M-cieai--INor,. ---t--·-- · ··' 

+--- · 1 ·-4-o_z_w-MAmb·~;-- None· ·------· 2.-- rl 0912KR63so·---·· i Totaiinorganic.Eiements 

···--.!..Total Organic Cafbon ---· 

:-----1· -~~~~-:-~~-,. ~~ -- r-------
Glass Jar 

--4··· .. ·---··· .. ------- ··-! . ······-··-
1 4 oz WM Amber 1 None 

'--··· /" ···----·· I I 0912KR63SD ----- ; 9ii712o12-· '10:1-7--··· 

[-·· .. 0912KR63SD ----lGraiii Size -
. '-L 

I
' -·--1 o9.12KRiiaso -
3·- r-"1 

c t:::::~::: ... 
.~f '-\ ·: ]2912KR7oso--

·"-:!:, !. -__ ..:.;,_ __ ~- .. 
~ 

·~~pec~al lnstructi~ns: 
I , ___ _ 

--~- ···-Total Inorganic Elements 

· -1 Total Organi"~ '"'- ·· 
' --! Grairi Size 

.... ) ··----· 
:Total Inorganic Elements 

Glass Jar ! -----r 16 WM.Clear·· ·· h~one ----··- · '········-----.9/17/2012 .. ··-•• -Ju;17 
Glass Jar · 

·- 1 : 4 oz WM Arriber ~ NOrle 
. ~GlassJar j i 

--+wi-7i2oi2- --.· 15="06 

9117/2012 · 15:06 · ·--·---,-···· --1:4 ozwriAniiier i Nona·· ·---. ----··· 

9i1712oi"2--ris:o6 ·------ --1:

1 

~~::~~~·~-~~Non-e ···---------····· 

:9/1612012 · ·15:30 · ·· 1 "4ozWMAmber-··Non·e·--- ·--·---·· 
Glass Jar 

·-~-~ ··----·- . .. . . -·-··-. ·- ·-----··· 

. ~-PLESTRANSFE~~~?Fiicifiil- ----
_i~AINOFCUSTODY# .... ----· 

.. -· . . . ...... ________ . ··--····· .. --J 

C•"'""e"" t~t7 ·• y";:;!f;_-~" • . o.;;;.,h - ! '"'-"' -~ ~21 ~q_ · ~ate. 'Tr1~e: 
--- . -- . - I'~ 'f~~~SI~~H. -·-- ; .. --! - ~-. -·--, - --t~-i 
r--- . - .. -- . .. - --~_u. ---1 41--- ---. . ··--+ ·--· -. ··:--1 ·-----' _f . --. . 1--i-! --- [ __ ._ - 1··-_ !.____ ------'- --- j 

i i 1 I '' I + ; I 
L_.. ···---··. ·: _ ___L_ .. -- .. I. ··-- ---- ·--· , ; 

...... i 

T~?~ ~}!)c 

N 
rl 
0 
N 
'
"' rl 

'-
0 
rl 

0 

"' "' .... 
0 

"' "' "' 
"' "' " "' 

····.·:· .... ······-·········· ..... , ..... ' .. ' .. '. ""' .,. : .. '". . .. -~- .· .••••.•. -····· ' ' '·'·' ....... ' •.·.· '·'·'•"·'············--··········-······-····.···. ·····:······.~·:·-•...-.· ., •• ·.:.-;•,•;·.~·-r:·:~-:-<:<:: 
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Ecology and Environment, ·Inc 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
ContaCt Name: Bill Richards 

Contact Phone: 206-624-9537 

3'5\32 

No: RDM-0912-015 
Cooler#: 15 

tab: TestAmerica Laboratories Inc. 
Lab Phone: 253-922-2310 

iab #"""!location 
' 

y=~--~"'~~ 

.... ~ l. :~;~::::: 
Anafyses ·----~rrix I :~:~~2:: ··r;,::~· nme ! _ --·Ng;~~::·~:::· i :::~=live I ~~TMso-

: 15:36 · __ }-__ ; k~a&~~lear I None·· ---+--·--·-
Tot~iOrganic Carbon 

"5- ~ vo , 2KR74SD 

. 0912KR7 4-SD 

• ~ ~0~12KR74SD --. 
_,, 0912KR76SD 

~ .. : 0912KR76SD 

. l-i 0912KR"'7"'ss"'o,_--. 

r::;:_· . : ii912KR201SD ·-

Grain Size 

---
Methyl Mem 
Totallnorga: 

Total Organ 

Grain Size 

Jry 
1ic Elements 

c Carbon 

--

--···. . ... 
· · Total lnorga mic Elements 

tic CarbOri · Toti{organ 

Grain Size 

mic Elements Total Inorga1 

lie CarbOO Toial Organ ~- . [: ii912''~""' 0~ 
_I ___ -:__ •• ··-------'-· 

Special Instructions: 

\ ___ lt~msiReasan 
1 

• 

I 

-·t--· 

..... 

... 
..• ···-

-· 

.. .... 

··-

_ _. 

·- -··· 

··- -· 

- -·- ·-

.. 
9ii6!2o12-

. 9/16/2012 

. 9!16i2oi :z-

. 911612o12 ..... _ 

, .. _ 
! 9/16/2012 
t 

i 9/17/2012" 

. 15:30 

'15:10 

. 15:10 

15:10 

•12:28 -·-·. 

lsiimo12 -12:28 .. --f--·· 

\9!17/2012 : 12:28 

I ... 
. 9/19/2012 -: 07:01l. 

9/19/2012 i 07:00---+-· , 
I 

G .lass Jar 
4 
4 
G 

4 
G 

oz. Poly Jar 
oZ.WMAmber 
lass Jar 
oz iNM Amber 
lass Jar 

·None··-~-

None 

·-. 
None 

1i 
G 
, w"Nr c1,;,;; - ·- ----··· None 
!ass Jar 

1 14 
IG 

oz WM"l\mbE;r· . None 
lass Jar 
ozWMAmber 
lass Jar 

114 
G 
H 
G 

5WMC!ear 
lass Jar 
------····· 
ozWMAmber 
lass Jar 
ozWMAmber ~H 

G lass Jar 

···None·· 

---- ·····-··-
None 

····---
None 

---~---· 

--~----

None 

• j 

.. -- .,._ ______ ---·· . ... ---~ .. ·-----=--- .. 

Items/Reason ..:..:.._--+-. 

I~:~~! ~~~~~~RE~-~RO= ---~-~-! 

~~rJ ·.t "''""' ~0?/?Cf{t?-. --

---~--

i 

. __ 1 -···--

'rin1el1 ~-· 

Date 

1- ----;-

i---1-' l 
.I 

~----------- ! 

.i -.-----....--~ 

I 

! 
' ' 

- •• 1 

N .... 
0 
N 
'
"' .... 
'-
0 .... 

0 
LO ... 
"' 0 

" ... ... 
<> 
tl1 

"' "' 
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Ecology and Environment, Inc 

CHAIN Of CUSTODY RECORD 

Red Devil Mine Project 

Contact Name: Bi!! Richards 
Contact Phone: 206-624-9537 

No: RDM-0912-015 
Cooler#: 15 

Lab: TestAmerica Laboratories Inc. 

Lab Phone: 253-922-2310 

; Lab#- LOcation Analyses 1· Matr~-- n:-Oiie·eted··- ····-\. S3rTtple TI-me--1 Nuinb-rdOntai~er 'Prese~ative-- 7-n,iSiMSD-~ 
; 

1 -. 0912KR201 

' 

'3-~''0912KR202: 

l : o912KRz02 

-.. 
'- 0912KR202 

-· 

: I ' : 

! 911912o12 · · --~·"o?"':o"'o:----,.-

·---[sn1ei2012 07:oo 

i : iii1il12o12 iiioo---t---
' 

Co~!.L16 WM Clear None j·.--. ·--. -1 

·:----1.,--·..:~c:::.::~~~Amber None --- -- -----: 
: Glass Jar 1 

1 \ 4 o~'WM Amber . None ~--- w- - I 
Glass Jar i 

1 1 ~~WM Clear • None·· · · ··: 
f----~ass Jar 

SD i Grain Size 

so I Total ·Inorganic Elements 

SD ·u· \Total Organic Carbon 

so ·tGraifiSize "eiiilzii12 1 07:oo 

. ····------------·--, 

!1------
.... 

l=~ 
..... ___ 
---·· 

f----=-~-.: ··--t:-~-_:-;;~~: 
.... - ~:~t=-~=--~:j 
. ------:]- . -·-- i 
. ---··--·~··. . ···-·1 --- ·-- ---· ... 

·---~------ I_ I ___ ----_-=r- -~- ~ ! -:: , 
--·- ·--- !. -~~ I 

·'. ··-! -··· I ---
L.--L __ _ --·---l--····· ·-·· L.- _.J 

SAMPLES TRANSFERRED FROM ... j .. 
·""-·-···-

~--------·--· 

Special Instructions: 'CHAIN ·oF CUSl'ODY ~ 

- · ·· -Date Re 
I - R::-~e-as=o::-n ..,-1 -,R;;;eikilinmqUis~:<J. by . q., C._~·;-::;,tf-7/2:-::;;:.= 

i f -. 1 ')_ 'Jo _<qjlP'~~~---- l ' 

I I ' - I I i 
1 ··· · r ---- 1 : r·---
i I ·---- _LL! ' • · ··---- I 1 1 .- I 
i ' . ' 

RelinqUiSheCi"By 1· oate ~·ceiV6C{±y oate -r-rTme-·:: 

~
-r /:ll.; ~-- ----- · --T-·' 

! ff7124~n. ' ' __ _[-_ -t_· ~~~--~---· _l_~---, 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

Laboratory: TestAmerica Lab Project Number: 580-35136·1 
Sampling Dates: 09/16, 09/18 & 09/19/2012 Sample Matrix: Sediment 
Analytical Method: TAL Metals (EPA 602017471A) Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song -~ z ¢-
Technical QA Reviewer: ' 

Date: 
Date: ____ _ 

Project Manager: Bill Richards Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. LabiD 

1 0912KR54SD 580-35136-1 

2 0912KR55SD 580-35136-2 

3 0912KR56SD 580-35136-3 

4 0912KR61SD 580-35136-4 

5 0912KR66SD 580-35136-5 

6 0912KR67SD 580-35136-6 

7 0912KR71SD 580-35136-7 

8 0912KR77SD 580-35136-8 

9 0912KR79SD 580-35136-9 

10 0912KR80SD 580-35136-10 

11 0912KR200SD 580-35136-11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

DV-2012 RDM TOTAL METALS l.DOC-10/25/2012 Page 1 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ Xe-- Included: no problems 
--·-=-- Included: problems noted in review 
--:'07::-- Not Included and/or Not Available 

NR Not Required 
_...:.R:.::S'-- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X CRDL Standard results 
• Preparation Blank and Calibration Blank results 
X ICP Interference Check Sample results 
* Matrix Spike recoveries 
* Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
X ICP Serial Dilution results 
X Instrument Detection Limits 
X ICP lnterelement Correction Factors 
X ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2012 RDM TOTAL M~TALS 1.DOC-1012512012 Page2of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample NO 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis YES 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data NO 

Comments: N/A: Not Applicable. 

DV-2012 ROM TOTAL METALS 1.DOC-10/25/2012 Page 3 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: All samples were received at 3.8°C and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals. For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J). In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 

Comments: All recoveries of metals in initial and continuing calibration verifications were within 
the control limits. 

DV-2012 ROM JOTAL METALS 1.DOC- 10/25/2012 Page4of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....::X.:.._ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: The LCS percent recoveries were within the control limits. 

4. MATRIX SPIKE 

--:-:-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy {bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 0912KR55SD was used for MS/MSD analysis and the recoveries of Ba, 
Cr, Cu, fe, Mn, Zn, AI, and Mg were outside of control limits. Qualification was not necessary for 
Fe, Mn, and AI because the amount of these metals present in the parent sample was greater 
than four times the amount spiked. The detected results of Ba, Cr, Cu, Zn, and Mg were 
qualified as estimated (J). Also, sample 0912KR54SD was used for Hg MS/MSD analysis and 
the recoveries were outside of control limits. Qualification was not required since the amount of 
Hg present in the parent sample was greater than four times the amount spiked. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora~e Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
___ Calibration Blanks 

Rinsate Blanks 
___ Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: Trace amount of AI (3.6 mg/kg) was detected in the method blank: Finding does 
not require qualification since the concentrations of AI present in the samples were a lot more 
than 5x the blank concentration. 

6. DUPLICATE ANALYSES 

_____ Acceptable 
X Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

. 

Analyte, Total (mg/kg) 0912KR66SD 0912KR200SD RPD (%) 

Aluminum 6100 5900 3 

Antimony 4.8 19 119* 

Arsenic 34 28 19 

Barium 110 110 0 

Beryllium 0.54 0.48 12 

Cadmium 0.38 0.32 17 

Calcium 3000 2900 3 

Chromium 18 16 12 

Cobalt 9.9 9.7 2 

Copper 46 43 7 

Iron 38000 34000 11 

Lead 11 10 10 

Magnesium 3400 3200 6 

Manganese 740 770 4 

Nickel 35 31 12 

Potassium 1400 1200 15 

Selenium 1.0 1.0 0 

Silver 0.14 0.15 7 

Sodium 120 110 9 

Thallium <0.56 <0.63 0 

Vanadium 33 31 6 

Zinc 110 94 16 

Mercury 3.1 1.9 48* 

*: RPD>35% 

Comments: Sample 0912KR200SD was a field duplicate of 0912KR66SD and the detected Sb 
and Hg results were qualified as estimated (J). 
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ANALYTICAL DATAREVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Analyte, Total (mg/kg) 0912KR67SD 0912KR201 SD RPD (%) 

Aluminum 7200 3400 n· 
Antimony 9.8 7.9 21 

Arsenic 49 22 76. 

Barium 160 63 87" 

Beryllium 0.39 0.24 48. 

Cadmium 0.26 0.28 7 

Calcium 2700 2100 20 

Chromium 18 8.8 69* 

Cobalt 11 7.9 33 

Copper 29 19 42* 

Iron 30000 21000 35 

Lead 7.6 4.6 49* 

Magnesium 3400 1700 67" 

Manganese 960 750 25 

Nickel 31 33 6 

Potassium 1200 480 86. 

Selenium 0.79 0.46 53. 

Silver 0.075 0.041 59. 

Sodium 100 43 so• 

Thallium <0.55 <0.55 0 

Vanadium 30 17 55. 

Zinc 80 57 34 

Mercury 7.6 2.6 gs• 

*: RPD>35% 

Comments: Sample 0912KR201 SD was a field duplicate of 0912KR67SD. Most of RPD were 
outside of control limits (>35% ). Based on Grain Size and % moisture results, these two 
sediment samples were not homogeneous. Therefore, the detected results of metals with a 
RPD greater than 35% were qualified as estimated in samples 0912KR67SD and 0912 
KR201SD only. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
Not required 

. 

Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: iCS recoveries were within the control limit. 
Serial Dilution: Sample 0912KR55SD was and the percent differences (%D) were within the 
range. 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

9. ANAL YTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 

Sample 0912KR66SD 
Sb: (8.602 ug/L) (0.05 L/1.1537 g) (1 0) (100/77.5) = 4.81 ug/g = 4.81 mg/kg. 
Lab reported 4.8 mg/kg. 
As: (60.660 ug/L) (0.05 L/1.1537 g) (10) (100/77.5) = 33.92 ug/g = 33.92 mg/kg. 
Lab reported 34 mg/kg. 
Mg: (6004 ug/L) (0.05 L/1.1537 g) (10) (100/77.5) = 3357.5 ug/g = 3357.5 mg/kg. 
Lab reported 3400 mg/kg. 
Pb: (20.280 ug/L) (0.05 L/1.1537 g) (1 0) (1 00/77.5) = 11.34 ug/g = 11.34 mg/kg. 
Lab reported 11 mg/kg. 
Hg: (3.078 ug/L) (0.05L/0.6471 g) (10) (100/77.5) = 3.069 ug/g= 3.069 mg/kg. 
Lab reported 3.1 mg/kg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--:-:-- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

on the data validity for each specific data package. 

Comments: Data as reported are valid. 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGA TIONIFEASIBILITY STUDY RED DEVIL MINE, ALASKA, AUGUST 2011 (FSP). 

The following data use objective was indicated in the FSP: 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE· 

RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA. JUNE 2011 (QAPP). 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 
AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 

DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 

Analysis Date: 
Prep Date: 

Ana lyle 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Sliver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 

Analysis Date: 

Prep Date: 

Analyte 

Mercury 

TestAmerica Seattle 

0912KR54SD 

580-35136-1 

Solid 

6020 

3050B 

10 
10/11/2012 1409 

10/10/2012 1643 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 0912 

10/03/2012 154 7 

DryWt Corrected: Y 

%Moisture: 10.0 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 

17 
4.4 
57 :r 
0.18 
0.10 
12 :J 
2.2 
5.5 
8.5 ·:r 
14000 
560 
15 
0.27 
0.020 
NO 
16 
32 :r 
4000 
2500 ::r 
480 
59 
1600 

7471A Mercury (CVAA) 

Analysis Batch: 

Prep Batch: 

580-121688 

580-121573 

Result (mg/Kg) -----ii2o __ _ 
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Analytical Data 

Job Number: 580·35136-1 

Date Sampled: 09/19/20.12 1230 

Date Received: 09/25/20121540 

Instrument ID: SEA044 

Lab File ID: 044S 

Initial Weight/Volume: 1.0099 g 

Final WeighVVqlume: 50 mL 

Qualifier MDL RL 

0.20 
0.046 
0.033 

J 0.024 
J 0.0088". 

0.12 
0.014 
0.021 
0.11 
12 
0.19 
O.Q78 

J 0.22 
J 0.013 

0.14 
0.52 
1.2 

B 3.3 
2.9 
3.6 

J 43 
12 

Instrument ID: 
Lab File ID: 

Initial Weight/Volume: 
Final WeighWolume: 

Qualifier MDL 

0.55 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.44 
22 
0.55 
0.55 
0.77 
0.22 
0.55 
0.77 
2.2 
33 
110 
110 
110 
110 

TAC103 

100412-TAC103-FCW 

0.6097 g 

50 mL 

RL 
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Client: Ecology and Environment, Inc. 

Client Sample JD: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 
Dilution:· 
Analysis Date: 
Prep Oat~;~: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt· 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 

-Sodium 

Calcium 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Dale: 

0912KR55SD 

580-35136·2 

Solid 

6020 

3050B 

10 
1011112012 1718 

10/1112012 1319 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 0921 

10/03/201.2 1547 

Analyle OryWt Corrected: Y 
~----' 

Mercury 

TestAmei'ica Seattle 

%Moisture: 16.6 

6020 Metals (ICPIMS) 

Analysis Balch: 

Prep Batch: 

580-122252 

580-122215 

Result (mg/Kg) 

8.5 
0.18 
94 '-:) 

0.35 
0.22 
17 .::r 
7.2 
9.1 
23 ::r 
23000 
670 
29 
0.65 
0.088 
ND 
24 
62 J 
5900 
4000 :5 
1100 
120 
2900 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121573 

Analytical Data 

Job Number: 580,35136-1 

Dale Sampled: 09/19/20121129 

Dale Received: 09/25/2012 1540 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

SEA044 

094S 

1.0202 g 

50 mL 

Qualifier MDL RL 

J 

J 

J 
J 

0.21 
0.049 
0.035 
0.026 
0.0094 
0.13 
0.015 
0.022 
0.12 
13 
0.20 
0.083 
0.24 
0.014 
0.15 
0.56 
1.3 
3.5 
3.1 
3.9 
46 
13 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

0.59 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23. 

0.23 
0.47 
23 
0.59 
0.59 
0.82 
0.23 
0.59 
0.82 
2.3 
35 
120 
120 
120 
120 

TAC103 

100412-TAC1 03-FCW 

0.6475 g 
50 mL 

~esult (mg/Kg) 

0.16 

Qualifier MDL RL 
·--~-----o.oos-8 ---~---

0.019 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Sliver 
Thallium 
Vanadium 
Zinc 
Numinum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 

Analysis Date: 

Prep Date: 

0912KR56SD 

580-35136-3 

Solid 

6020 

305GB 

10 
10/11/2012 1744 

10/11/2012 1319 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 0924 

10/03/2012 1547 

Analyte ____ _ 
~Mercury 

DryWt Corrected: Y 

TestAmerica Seattle 

%Moisture: 18.5 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122215 

Result (mg!Kg) 

~-6 
0.19 
66 -::T 
0.18 
0.11 
14 ·s 
2.4 
4.9 
7.7 :J 
11000 
400 
15 
0.29 
0.032 
ND 
18 
31 ':!"" 
4600 
2500 :::1" 
590 
59 
1700 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121573 

Result (mg/Kg) 

0.030 
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Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/19/2012 1105 

Date Received: 09/25/20121540 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

Qualifier MDL 

0.22 
J 0.051 

0.036 
J 0.027 
J 0.0097 

0.14 
0.016 
0.023 
0.12 
13 
0.21 
0.086 

J 0.25 
J 0.015 

0.16 
0.57 
1.4 
3.6 
3.2 
4.0 

J 48 
13 

Instrument 10: 

Lab File ID: 

Initial WeigtiWolume: 
Final WeighWolume: 

Qualifier MDL 

0.0064 

SEA044 

101S 

1.0093 9 
50 mL 

RL 

0.61 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.49 
24 
0.61 
0.61 
0.85 
0.24 
0.61 
0.85 
2.4 
36 
120 
120 
120 
120 

TAC103 
1 00412-TAC1 03-FCW 

0.6082 g 
50 mL 

RL 
=-·-·-·~ 

0.020 
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Client: Ecology.and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method:, 

Dilution: 
Analysis Date: 
Prep Date: 

0912KR61SD 

580-35136-4 

Solid 

6020 

30508 

10 
10/11/2012 1748 

10/11/2012 1319 

%Moisture: 16.7 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122215 

Analyte ________ D_ry.:_W_t_::Corrected:Y _c __ _ Result (mg/Kg) 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium· 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

7471A 

7471A 

1.0 
10/0412012 0931 

10/03/2012 1547 

7.0 
0.49 
66 ;J 
0.16 
0.14 
14 ~ 
5.5 
5.6 
10 :::f 
13000 
450 
18 
0.35 
0.037 
ND 
17 
40 'T 
5300 
2600 :::r 
700 
100 
1600 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121573 

o-Ancca:.:lyt=e-----------"D-"ry"-'W.t Corrected::.: _:_Y ___ .:,R~es::;ult (mgJJ<_g) 
. Mercury 0.027 
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Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/19/2012 0933 

Date Received: 09/25/2012 1540 

Instrument ID: SEA044 

Lab File to: 102S 

Initial WelghWolume: 1.1047 g 

Final WeighWolume: 50 mL 

Qualifier MDL RL 

0.20 
0.046 
0.033 

J 0.024 
J 0.0087 

0.12 
0.014 
0.021 
0.11 
12 
0.18 
0.077 

J 0.22 
J 0.013 

0.14 
0.51 
1.2 
3.3 
2.9 
3.6 

J 43 
12 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 

0.54 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.43 
22 
0.54 
0.54 
0.76 
0.22 
0.54 
0.76 
2.2 
33 
110 
110 
110 
110 

TAC103 
100412-TAC1 03-FCW 

0.6638 9 

Final WeighWolume: 50 mL 

Qualifier MDL RL 
o.-=o-=o5=7~----·o.o18 ______ _ 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 

Prep Method: · 

Dilution: 
Analysis Date: 

Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 

Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 

Analys_is Date: 
Prep Date: 

Analyte 

Mercury 

TestAmerlca Seattle 

0912KR66SD 

580-35136-5 

Solid 

6020 

3050B 

10 
10111/2012 1752 

10/11/2012 1319 

7471A 

7471A 

10 

DryWt Corrected: Y 

10/04/2012 1120 

10/03/2012 1547 

%Moisture: 22.5 

6020 Metals (ICP/MS) 

Analysis Batch: 

Prep Batch: 

580-122252 

580-122215 

Result (mg!Kg) 

34 
4.8 ::r 
110 ::r 
0.54 
0.38 
18 ·::r 
11 
9.9 
46 :r 
38000 
740 
35 
1.0 
0.14 
ND 
33 
110 

-:;r 
6100 
3400 J 
1400 
120 
3000 

747jA Mercury (CVAA) 

Analysis Batch: 580-121688 

Prep Batch: 580-121573 

DryWt Corrected: Y ___ -:Rce:-'s_ul_t '::(m:='g!K'--'g) 
3.1 7 
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Analytical Data 

Job Number: 580-35136-1 

. Date Sampled: 09/16/2012 1636 

Date Received: 09/25/20121540 

Instrument 10: 
Lab File ID: 
Initial WelghWolume: 
Final WelghWolume: 

Qualifier MDL 

0.20 
0.047 
0.034 
0.025 
0.0090 
0.13 
O.D15 
0.021 
0.11 
12 
0.19 
0.079 
0.23 

J 0.013 
0.15 
0.53 
1.3 
3.4 
3.0 
3.7 
44 
12 

Instrument ID: 
Lab File ID: 
Initial WelghWolume: 
Final WelghWolume: · 

Qualifier MDL 

0.063 

SEA044 

1038 
1.1537 g 

50 ml 

RL 

0.56 
0.22 
0.22 
0.22 
o:22 
0.22 
0.22 
0.22 
0.45 
22 
0.56 
0.56 
0.78 
0.22 
0.56 
0.78 
2.2 
34 
110 
110 
110 
110 

TAC103 
1 00412-TAC1 03-FCW 

0.6471 g 

50 mL 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

· Arsenic 
Antimony 
Barium 
Beryllium 
CadmiUm 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

.Dilution: 
Analysis Date: 

Prep Date: 

Analyte 

Mercury 

TestArnerica Seattle 

0912KR67SD 

580-35136-6 

Solid 

6020 

3050B 

10 
10/11/2012 1756 

10/11/2012 1319 

7471A 

7471A 

50 

DryWt Corrected: Y 

10/04/2012 1115 

10/03/2012 1547 

DryWt Corrected: Y 

%Moisture: 20.0 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122215 

Result (mg/Kg) 

49 J 
9.8 
160 :r 
0.39 .J 
0.26 
18 ·:3' 

7.6 ::r 
11 
29 :r 
30000 
960 
31 
0.79 ·:r 
O.Q75 •::! 
ND 
30 :::r 
80. ::r 
7200 y 
3400 ~ 
1200 ";)" 
100 ·:::r 
2700 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121573 

Result (mg/Kg) 

7.6 "J" 
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Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/16/20121652 

Date Received: 09/25/2012 1540 

Instrument ID: 

Lab Fila ID: 

Initial WeighWolume: 
Final WeighWolume: 

Qualifier MDL 

0.20 
0.046 
0.033 
0.024 
0.0087 
0.12 
0.014 
0.021 
0.11 
12 
0.19 
0.077 
0.22 

J 0.013 
0.14 
0.52 
1.2 
3.3 
2.9 
3.6 

J 43 
12 

Instrument 10: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

Qualifier 

SEA044 

104S 
1.1463 g 

50 mL 

RL 

0.55 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.44 
22 
0.55 
0.55 
0.76 
0.22 
0.55 
0.76 
2.2 
33 
110 
110 
110 
110 

TAC103 
100412-TAC103-FCW 

o:6482 g 

50 mL 

RL 

0.96 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 
Dilution: 
Analys_is Dale: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

0912KR71SD 

580-35136-7 

Solid 

6020 

3050B 

10 
10/1112012 1800 

1011112012 1319 

7471A 

7471A 

10 

OryWt.Corrected: Y 

10/0412012 1122 

1010312012 1547 

Analyte DryWt Corrected: Y 
M8rcu,.y--~-------~~--~ 

TestAmerlca Seattle 

%Moisture: 10.7 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122215 

Result (mg/Kg) 

35 
8.3 
100 
0.31 
0.28 
15 
5.5 
8.2 
20 

·::J 

::r 
21000 
1000 
22 
0.58 
0.079 
NO 
22 
61 ::J 
5600 
2700 ::f 
750 
110 
2500 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121573 

Result (mg/Kg) 
------

0.99 
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Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/16/2012 1549 

Date Received: 09/25120121540 

Instrument ID: SEA044 

Lab File ID: 105S 

Initial WelghWolume: 1.0841 g 

Final WelghWolume: 50 mL 

Qualifier MDL RL 

0.19 
0.043 
0.031 
0.023 
0.0083 
0.12 
0.013 
0.020 
0.10 
11 
0.18 
0.073 

J 0.21 
J 0.012 

0.13 
0.49 
1.2 
3.1 
2.7 
3.4 
40 
11 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

0.52. 

0.21 
0.21 
0.21 
0.21 
0.21 
0.21 . 

0.21 
0.41 
21 
0.52 
0.52 
0.72 
0.21 
0.52 
0.72 
2.1 
31 
100 
100 
100 
100 

TAC103 

100412-TAC103-FCW 

0.6338 g 

50 mL 

Qualifier MDL RL ---"'o .. o56---~------o.1ii ____ _ 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample JD: 
Client Matrix: 

Analysis Method: 
Prep Method: 
Dilution: 

Analysis Date: 
Prep Date: 

0912KR77SD 

580·35136-8 
Solid 

6020 
30508 
10 
10/11/2012 1804 
10/11/2012 1319 

%Moisture: 20.1 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 
580-122215 

Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/18/2012 1256 
Date Received: 09/25/2012 1540 

Instrument ID: 
Lab File JD: 
Initial WeighWolume: 
Final WeighWolume: 

SEA044 
106S 
1.0976 g 
50 mL 

Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier 
Arnen~lc~----------------~~~~~~~~----~9.;0~~~~-------~~=-----~~~--------~~----------

MDL RL 

Antlmony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 
Dilution: 
Analysis Date: 

Prep Date: 

7471A 
7471A 
1.0 
10/04/2012 0940 
10/03/2012 '1547 

0.62 
200 J" 
0.19 
0.11 
25 5 
3.1 
4.9 
11 J 
10000 
340 
18 
0.34 
0.049 
ND 
22 
37 :r 
.4900 
2600 5 
840 
150 
1900 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 
580-121573 

Ana lyle 
Mercury 

DryWt Corrected: Y Result (mg!Kg) ------'------=-- .. --------"'--NO 
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J 
J 

J 
J . 

0.21 
0.048 
0.034 
0.025 
0.0091 
0.13 
0.015 
0.022 
0.11 
12 
0.19 
0.081 
0.23 
0.014 
0.15 
0.54 
1.3 
3.4 
3.0 
3.8 
45 
12 

Jnstruf!!ent ID: 
Lab File ID: 
Initial WeighWolume: 
Final WeighWolume: 

Qualifier . MDL 
_ _;_::.:____ 0.0062 

0.57 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.46 
23 
0.57 
0.57 
0.80 
0.23 
0.57 
0.80 
2.3 
34 
110 
110 
110 
110 

TAC103 
100412-TAC103-FCW 
0.6377 g 
50 ml. 

RL 
0.020 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
.Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Sliver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 
Dilution: 
Analysis·Date: 
Prep Date: 

0912KR79SD 

580·35136·9 

Solid 

6020 

3050B 

10 
10/11/2012 1808 

10/11/2012 1319 

7471A 

7471A 

50 

DryWt Corrected: Y 

10/04/2012 1118 

10/03/2012 1547 

Analyte DryWt Corrected: Y 
Mercury·----·----··"-···-· 

TestAmerica Seattle 

%Moisture: 10.1 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Balch: 

580-122252 

580-122215 

Result (mg/Kg) 

27 
4.3 
90 
0.23 
0.17 
17 ::J 
4.1 
7.5 
12 J 
18000 
680 
20 
0.47 
0.048 
ND 
24 
47 -::r 

6200 
3000 :r 
760 
83 
2000 

7471A Mercury (CVAA) 

Analysis.Batch: 
Prep Batch: 

580-121688 

580-121573 

Result jmg/Kg) 

20 
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Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/16/20121230 

Date Received: 09/25/20121540 

Instrument ID: 
Lab File ID: 

Initial WeighWo!ume: 
Final WeighWolume: 

Qualifier MDL 

0.17 
0.039 
0.028 
0.020 

J "0.0074 
0.10 
0.012 
0.018 
0.090 
9.9 
0.16 
0.065 

J 0.19 
J 0.011 

0.12 
0.44 
1.0 
2.8 
2.4 
3.1 
36 

·10 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

Qualifier MDL 

0.27 

SEA044 

107S 

1.2065 g 

50 mL 

RL 

0.46 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.37 
18 
0.46 
0.46 
0.65 
0.18 
0.46 
0.65 
1.8 
28 
92 
92 
92 
92 

TAC103 

100412-TAC1 03-FCW 

0.6404 g 

50 mL 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Mercury 

TestAmerlca Seattle 

0912KRBOSD 

580-35136-10 

Solid 

6020 

3050B 

10 
10/11/2012 1812 

10/11/2012 1319 

7471A 

7471A 

10 

DryWt Corrected: Y 

10/04/2012 1124 

10/03/2012 1547 

DryWt Corrected: Y 

%Moisture: 24.8 

6020 Metals (ICPIMS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122215 

Analytical Data 

Job Number: 580-35136-1 

Date Sampled: 09/18/20121052 

Date Received: 09/25/20121540 

Instrument ID: SEA044 

Lab File ID: 108 
Initial WelghVVo!ume: 1.1376 g 

Final Weight/Volume: 50 mL 

Result (mg/Kg) . Qualifier MDL RL 

12 
12 
84 ':5' 
0.25 
0.21 
21 'J 
3.5 
8.0 
15 ·:r 
14000 
480 
23 
0.67 
0.055 
NO 
29 
46 ::r 
7200 
3600 ::r 
880 
150 
3000 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121573 

J 

J 
J 

0.21 
0.049 
0.035 
0.026 
0.0094 
0.13. 
0.015 
0.022 
0.11 
13 
0.20 
0.083 
0.24 
0.014 
0.15 
0.55 
1.3 
3.5 
3.1 
3.9 
46 
13 

Instrument ID: 
Lab File ID: 

Initial Weight/Volume: 
Final Weight/Volume: 

Result (m~JK~?_.. ___ auaHfier_ MDL 

0.069 2.5 
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0.58 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.47 
23 
0.58 
0.58 
0.82 
0.23 
0.58 
0.82 
2.3 
35 
120 
120 
120 
120 

TAC103 

100412-TAC103-FCW 

0.6103 g 

50 mL 

RL 

0.22 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
CadmiUm 
Chromium 
Lead 
Coball 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 
Dilution: 
Analysis Date: 

Prep Date: 

0912KR200SD 

580-35136-11 

Solid 

6020 

3050B 

10 
10/11/2012 1815 

10/11/2012 1319 

7471A 

7471A 

10 

DryWt Corrected: Y 

1010412012 1127 

10/03/2012 154 7 

%Moisture: 23.4 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Balch: 

580-122252 

580-122215 

Resull (mg!Kg) 

28 
19. 'J 

o:::r 110 
0.48 
0.32 
16 J' 
10 
9.7 
43 s 
34000 
770 
31 
1.0 
0.15 
ND 
31 
94 ::) 

5900 
3200 :::5" 
1200 
110 
2900 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121573 

Analytical Data 

Job Number: 580-35136-1 

Dale Sampled: 09/19/2012 0700 

Dale Received: 09/25120121540 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

SEA044 

109 

1.0405 9 
50 mL 

Qualifier 
·~--~~------~0------

MDL RL 

0.23 0.63 
0.053 
0.038 
0.028 
0.010' 
0.14 
0.016 
0.024 
0.12 
13 
0.21 
0.089 
0.25 

J O.D15 
0.16 
0.59 
1.4 
3.8 
3.3 
4.2 

J 49 
14 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.50 
25 

. 0.63 
0.63 
0.88 
0.25 
0.63 
0.88 
2.5 
38 
130' 

130 
130 
130 

TAC103 

100412-TAC103-FCW 

0.6231 g 

50 mL 

Ana lyle DryW! Corrected: Y Resull (mg!Kg) Qualifier MDL 

0.066 

RL 
-----·~-0~21 Mercury -~---1.9 J-----~-----· 
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Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580-122117 

Lab Sample ID: 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

Ana lyle 

·Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

TestAmerica Seattle 

MB 580-122117/21-A 

Solid 
10 
10/11/2012 1258 
10/10/2012 1645 

N/A 

Analysis Batch: 
Prep Batch: 
Leach Batch: 
Units: 

Result 

. ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.60 
ND 
ND 
ND 
ND 

580-122252 
580-122117 

N/A 
mg/Kg 
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Qual 

J 

Quality Control Results 

Method: 6020 
Preparation: 3050B 

Instrument ID: 
Lab File ID: 
Initial WeighWolume: 
Final WelghWolume: 

MDL 

0.18 
0.042 
0.030 
0.022 
0.0080 
0.11 
0.013 
0.019. 
0.098 
11 
0.17 
0.071 
0.20 
0.012 
0.13 
0.47 
1.1 
3.0 
2.6 
3.3 
39 
11 

Job Number: 580-35136-1 

SEA044 

0 
1.0 g 

50 mL 

RL 

0.50 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.40 
20 
0.50 
0.50 
0.70 
0.20 
0.50 
0.70 
2.0 
30 
100 
100 
100 
100 
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Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580-.121573 

Lab Sample ID: MB 580-121573/21-A Analysis Batch: 
Client Matrix: Solid Prep Batch: 
Dilution: 1.0 Leach Batch: 
Analysis. Date: 10/04/2012 0903 Units: 
Prep Date: 10/03/2012 154 7 

Leach Date: N/A 

Analyte Result 

Mercury ND 

LCS-Certified Reference Material- Batch: 580-121573 

Lab Sample ID: 
·Client Matrix: 

Dilution: 

Analysis Date: 
Prep Date: 

Leach Date: 

Ana lyle 

Mercury 

LCSSRM 
Solid 
10 
10/04/2012 0910 
10/03/2012 1547 

N/A 

Analysis Balch: 
Prep Batch: 
Leach Batch: 
Units: 

__________ Spike Amount 

12.4 

Lab Control Sample/ 

580-121688 

580-121573 
N/A 
m9/Kg 

580-121688 
580-121573 
N/A 

mg/Kg 

Result 

12.9 

Lab Control Sample Duplicate Recovery Report- Batch: 580-121573 

LCS Lab Sample 10: LCS 580-121573/22-A 
Client Matrix: Solid 

Dilution: 1.0 
Analysis Date: 10/04/2012 0906 
Prep Date: 10/03/2012 1547 

Leach Date: N/A 

LCSD Lab Sample ID: LCSD 58D-121573/23-A 
Client Matrix: 
Dilution: 
Analysis Date: 

Prep Date: 

Leach Date: 

Ana lyle 

Mercury 

TestAmerica Seattle 

Solid 
1.0 
10/04/2012 0908 

10/03/2012 1547 

N/A 

Analysis Batch: 580-121688 
Prep B~tch: 580-121573 
Leach Batch: NIA 
Units: mg!Kg 

Analysis Batch; 580-121688 
Prep Batch: 580-121573 
leach Batch: N/A 
Units: mg!Kg 

%Rec 
LCS LCSD limit 

101 98 80-120 
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Quality Control Results 

Qual 

Method: 7471A 
Preparation: 7471A 

Instrument 10: 
Lab File ID: 
Initial WelghWolume: 
Final WelghWolume: 

MDL 

0.0053 

Method: 7471A 
Preparation: 7471A 

Instrument JD: 

Lab File ID: 
Initial WelghWolume: 
Final WeighWolume: 

% Rec. Limit 

Job Number: 580-35136-1 

TAC103 
1 00412-TAC1 03-FCW. 

0.6 g 
50 mL 

RL 

0.017 

TAC103 
1 00412-TAC1 03-FCW. 

0.1001 g 
50 mL 

Qual .. _______ ·------c:-:-· 
103.6 51.3-148.4 

Method: 7471A 
Preparation: 7471A 

Instrument 10: 
Lab File ID: 

Initial WelghWolume: 
Final WeighWolume: 

Instrument 10: 
Lab File ID: 
Initial WeighWolume: 
Final We!ghWolume: 

TAC103 
100412-TAC1 03-FCW. 

0.6 g 
50 mL 

TAC103 
100412-TAC103-FCW. 

0.6 g 

50 mL 

RPD RPD Limit LCS Qual LCSD Qual 

4 20 

10/19/2012 
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Ecology and Environment, Inc 

I , -- - ·----. --·· I Lab # j Location Analyses 

T Oti:3Tinorganic aements 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
Contact Name: Bill Richards 

Contact Phone: 206-624·9537 

j,J;J,& 

No: RDM-0912-013 
Cooler#: 13 

Lab: TestAmerica Laboratories fnc. 
Lab Phone: 253-922-2310 

Matrix ·- --TCO.Jiecied ·- ···-rsampie··nme· · :·····-Numb TCo'ntainer ·----fPi-eservatJVe· ·· .f.Ms/nitsri--··: 
Cont · 

1 19/19ii012 12:30 ·--· 
. . 

4oZ.WMAffiber ; NO·ne ···----.----- -~ I ; 0912t<R54so 

---;o9i2KR64SD 

; 0912KR54SD 

Total Organiccaibon ~· -·---·-iiiiiiliaiz l12:3o 
--~~a~-~-~~----1- ---------'--- ......... _...: 

1l4ozWMAmber :None 
_Glass Jar __ . . ___ ' ------- .: ..... ----·~ 

·---'-, G=rain. Size .. 

11:29 

16 WM Clear ; None i 't 

Glass Jar : · 
1 14 Oi wM Anitier None----···- · ·- -··· 

· ---;-t-~~ssJ~rAmb_e_r-l-None ·· .. ~ ·····-·- · 

~Glass Jar ! . 
. .. "1'e WM crear-1 NOOe .. - .. . r- --· .... 

Glass Jar r i 

'g'h9i2012--11:os -- 1 ·····11.4-0z-WMAmoar ·j·Non·e···· -·-·--·Mr 

·" 9/19/zoiz l'ii::io· 

• 

·- · ··; ···, 0912KR55SD' :Total iiiorganic'i:tements 

1--: -09-12KR55so" ___ · Total Organic Carbon 
I 

~-·. ii9i2KR55SD-

iii1.9i2~-l-i 1:29 

9/19/2012 

. Grain Size· :9/19/2012 

---~9i2o12 ····- 11:0-s-··· ····---· 1 i ~~~~:Amber i None J-·· ····· 
_.,_ __ ·--·· f:/1~/2012 -···· o9:33 ____ - .. 1i~~~~~fim:4:ne-·- r·---·----~ 

j ~}_~-~ ~~:~~56~~--w·-. --~inorganicElem~nts t __ __:_~:~KR5~.S~ i ~otalOrg?nicCarbon_-. ---· 

[ __ _Lj_o~:~s:~D ~ ~ot~ll~:~aanic Elements 

L-···. jl o~M~2KR61SD __ .[~.~~tal Organic ~~~on. 
0912KR61SD Grain Size ---....: 

~-:~::~:::: ·· __ ! ::::: .. . ... · ···-· : ,~~~:~t~r~~.r ::;·; __ ··--r·-~: ---! 
I I -

: Special Instructions: 

Received by 

---·-···, .1 .... 'Glass_~ar . __ -j_ ___ .. · -··-! ____ I 

ISA!1f1PLES.'fRANSFER~EO:!:Ro~ ·•· 
CHAIN OF CUSTODY# 

_ _1_. 
-=1 

I 
. ... ___ _J, 

1 lte~SiRe·ason 1 •• Reli~-~uiShed by 1 ~~te _ 

:~f{)/'J_AI <T.'<3·'1"~ _ .,. 
I ~l .. :t5.;'3<'~ ~I (3• 
I • ....- . .I J 

Items/Reason . Relinquished By I -bate · Received-by ; Date .... :-Time! 
. -~-- --· ······---··- ····· . 

(}{/<if/(!._ I 'i 
~~'];;: .... : j I . . . ---+ /5!!i5 I· ·---·. ----· . . 

,J ·----- ··- .i ____ ,_ II . ··--···· ··-----1 ! 
---·-I-

I 
---1 

I 

-·--.., 
' I , 

'l . M J.t--"J.J-!· ----- ·:-··---1 . --·- _____ ; ···-II 
&rf... @ .L"'l'lf'Xt U"' ' l 1 

I ' B c -r"" unc:r.t --· · ---· · ·· · --- ·· ··· ··· · · · ·· ···-·· · · ooer,, _ _ 

Cool~c @Lab-~ ~ , 4:':l. "C 
We~ iJt..· \'-

[,l~~~ 

"' ... 
0 

"' ..... 
"' ... ..... 
0 ... 

"' 0 

"' 
'1-1 
0 

0 
0 

"' 
Q) 

"' "' "' 

........•... ~: :-· •• ····= •....•..•. '•' •.. '•'·'•' ...... ·~-····· ·······~····:·:··~~:·· ~- ....•••.••. '. ~-.--·············· ····•·······•······•··•····•·· .. '·' ···;·:-:·~·,~; .............. ·.···················-····-······-:~···:'7:"'"':~-:<:·:· ... ~·.··············~ 



Page 2 of 4 

Ecology and Environment, Inc 

CHAIN OF cUSTODY RECORD 

Red Devil Mine Project 
Contact Name: Bill Richards 

Contact Phone: 206-624--9537 

;:!lJk 

No: RDM-0912-013 
Cooler#: 13 

lab: TestAmerica Laboratories Inc. 
Lab Phone: 253-922-2310 
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Ecology and Eryvironment, Inc 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 

Contact Name: Bill Richards 

Contact Phone: 206-624-9537 

J57J& 
No: RDM-0912-013 

Cooler#: 13 
lab: TestAffierica Laboratories lnc. 

Lab Phone: 253-922-2310 

[ Lab# fl.ocaiion Analyses Matrix Collected ] Sa 

112' 
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Ecology and Environment, Inc 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
Contact Name: ~ill Richards 

Contact Phone: 206-624-9537 

J5i1~ 

No: RDM-0912-013 
Cooler#: 13 

Lab: T estAmerica Laboratories 'tnc. 
Lab Phone: 253-922-2310 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoral!e Alaska 
Project Number: 001096.0X70 

Laboratorv: TestAmerica Lab Project Number: 580-35138-1 
Samolinll Dates: 09/16, 09/17 & 09/19/2012 Sample Matrix: Sediment 
AnalYtical Method: TAL Metals fEPA 6020fl471A) Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~~~ 
Technical QA Reviewer: :-:-::,..,..-,:---:----------
Project Manager: Bill Richards 

Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample J.D. LabiD 

1 0912KR58SD 580-35138-1 

2 0912KR59SD 580-35138-2 

3 0912KR60SD 580-35138-3 

4 0912KR64SD 580-35138-4 

5 0912KR69SD 580-35138-5 

6 0912KR72SD 580-35138-6 

7 0912KR75SD 580-35138-7 

8 0912KR78SD 580-35138-8 

9 0912KR81SD 580-35138-9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

---::'X~ Included: no problems 
---=·:--- Included: problems noted in review 
__ o"'--_ Not Included and/or Not Available 
-...:.N:.:,R::...,_ Not Required 
_...:.R,S'-- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X CRDL Standard results 
X Preparation Blank and Calibration Blank results 
X ICP Interference Check Sample results 
NR Matrix Spike recoveries 
NR Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
X ICP Serial Dilution results 
X Instrument Detection Limits 
X ICP lnterelement Correction Factors 
X ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 
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ANAL YTICALDATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike NA 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Interference Check Samples and Serial Dilution Analysis YES 

8 Post Digestion Spike and Standard Addition Analysis NIA 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: NA: Not Analyzed N/A: Not Applicable. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: All samples were received at 2.3•c and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals. For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J). In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 

Comments: All recoveries of metals in initial and continuing calibration verifications were within 
the control limits. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_...!.X!..- Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: The LCS percent recoveries were within the control limits. 

4. MATRIX SPIKE 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: No MS/MSD analysis was performed from this SDG but LCS and LCSD were 
analyzed instead. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was detected in the method blank at reporting limit levels. 

6. DUPLICATE ANALYSES 

X Acceptable 
Acceptable with qualification 
Unacceptable 

----'-- No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

2(Vah:ie.1'-Value2) x 100% 
Value.1 +Valu.e. 2 

Comments: The RPDs of LCS and LCSD were within the control limits. (<35%} 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ Not required 

Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: ICS recoveries were within the control limit. 
Serial Dilution: Not analyzed. 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

9. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 

Sample 0912KR72SD 
Sb: (1.175 ug/L) (0.05 L/ 1.0087 g) (10) (100/83.8) = 0.695 ug/g = 0.695 mg/kg. 
Lab reported 0.70 mg/kg. 
As: (74.930 ug/L) (0.05 L/ 1.0087 g) (10) (100/83.8) = 44.32 ug/g = 44.32 mg/kg. 
Lab reported 44 mg/kg. 
Mg: (14690 ug/L) (0.05 L/ 1.0087 g) (10) (100/83.8) = 8689.3 ug/g = 8689.3 mg/kg. 
Lab reported 8700 mg/kg. 
Pb: (22.330 ug/L) (0.05 L/ 1.0087 g) (10) (100/83.8) = 13.208 ug/g = 13.208 mg/kg. 
Lab reported 13 mg/kg. 

- Hg: (0.303 ug/L) (0.05L/0.7095 g) (100) (100/83.8) = 2.548 ug/g= 2.548 mg/kg. 
Lab reported 2.5 mg/kg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
___ ERS Screening 
___ Non-definitive with 10% Conformation by Definitive Methodology 
---.,,..,.-- Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Comments: Data as reported are valid. 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA. AUGUST 2011 {FSP). 

The following data use objective was indicated in the f.§f;. 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE· 

RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE. ALASKA. JUNE 2011 (QAPP) • 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 
AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 

DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 

,Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

0912KR58SD 

580-35138-1 

Solid 

6020 
30508 

10 
10/11/2012 1819 

10/11/2012 1319 

%Moisture: 17.9 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122215 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/17/2012 1939 

Date Received: 09/25/20121540 

Instrument 10: 
Lab File ID: 

lnltlal WeighWolume: 

Final WelghWotume: 

SEA044 

110S 
1.3010 g 

50 mL 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

··-~~---~·"·--_E~Wt Corrected: Y Res~~~~!Kg_) ----~~alif!_~!:_~~ 
---...,1'"'8"'""o 

MDL RL 
-·---~,--

Analysis Method: 
Prep Method: 

Dilut.ion: 
Analysis Date: 

Prep Date: 

TestAmerica Seattle 

7471A 

7471A 

10000 
10/05/2012 0903 

10/04/2012 1201 

44 
130 
0.79 
0.50 
20 
16 
27 
63 
47000 
1200 
67 
1.0 
0.13 
0.12 
33 
140 
4700 
1600 
1000 
70 
2400 

7471A Mercury (CYAA) 

Analysis Batch: 

Prep Batch: 

580-121749 

580-121658 
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J 
J 

J 

0.17 
0.039 
0.028 
0.021 
0.0075 
0.11 
0.012 
0.018 
0.092 
10 
0.16 
0.066 
0.19 
0.011 
0.12 
0.44 
1.0 
2.8 
2.5 
3.1 
37 
10 

Instrument ID: 

Lab File ID: 
Initial WeighWolume: 
Final WelghWolume: 

0.47 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.37 
19 
0.47 
0.47 
0.66 
0.19 
0.47 
0.66 
1.9 
28 
94 
94 
94 
94 

TAC103 
100512-TAC103-FCW 

0.7387 g 

50 mL 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

GHent Matrix: 

Analysis Method: 
Prep Method: 
Dilution: 

Analysis Date: 

Prep Date: 

0912KR59SD 

580-35138-2 
Solid 

6020 

30508 
10 
10/11/2012 1834 
10/11/2012 1319 

Analyte DryWt Corrected: Y 
Arsen~~·---~~-~-~-~~---·-»~~----

Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Seleriiuin 
S!lver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 
Dilution: 

Analysis Date: 
Prep Date: 

7471A 

7471A 
100 
10/05/2012 0931 
10/04/2012 1201 

%Moisture: 14.9 

6020 Metals (tCP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 
580-122215 

Result (mg/Kg) 

210 
13 
110 
0.45 
0.36 
18 
8.6 
13 
33 
29000 
1200 
31 
0.81 
O.D78 
NO 
21 
77 
4300 
1700 
700 
54 
2000 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121749 
580-121658 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/17/2012 1054 
Date Received: 09/25/20121540 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

SEA044 

1148 
1.2497 g 
50 mL 

Qualifier MDL RL 

0.17 
0.039 
0.028 
0.021 
0.0075 
0.11 
0.012 
0.018 
0.092 
10 
0.16 
0.067 
0.19 

J 0.011 
0.12 
0.44 
1.1 
2.8 
2.5 
3.1 

J 37 
10 

Instrument 10: 
Lab File ID: 

Initial WelghWolume: 

Final WeighWolume: 

r~•~--"~----

0.47 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.38 
19 
0.47 
0.47 
0.66 
0.19 
0.47 
0.66 
1.9 
28 
94 
94 
94 
94 

TAC103 
100512-TAC103-FCW 

0.8556 g 

50 mL 

Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL Mercur;;-----------------------------------8:4----------------·----o.43 __________ 1-:T··------·---
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample 10: 

Client Matrix: 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

0912KR60SD 

580-35138-3 
Solid 

6020 
3050B 
10 
10111/2012 1831 
10/11/2012 1319 

Analyte DryWt Corrected: Y 
Arsen!C----~~-,-----,-'--

Antlmony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

7471A 
7471A 
100000 
10/05/2012 0933 
10/04/2012 1201 

%Moisture: 16.9 

6020 Metals (ICP/MS) 

Analysis Batch: 

Prep Batch: 

580-122252 
580-122215 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/17/20121745 
Date Received: 09/25/20121540 

Instrument ID: SEA044 
Lab File ID: 113S 
Initial WeighWolume: 1.0579 g 
Final WeighWolume: 50 ml 

Result (mg!Kg) Qualifier MDL RL 
--;;6:-;;-6- - ----

26 
120 
0.56 
1.1 
19 
18 
17 
83 
23000 
700 
54 
2.5 
0.57 
0.32 
30 
270 
6900 
3500 
1900 
110 
3100 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121749 
580-121658 

J 

--·--------o:20·--·-
0.048 
0.034 
0.025 
0.0091 
0.13 
0.015 
0.022 
0.11 
12 
0.19 
0.081 
0.23 
0.014 
0.15 
0.54 
1.3 
3.4 
3.0 
3.8 
45 
12 

Instrument 10: 
Lab File ID: 
Initial WelghWolume: 
Final WeighVVo!ume: 

0.57 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.46 
23 
0.57 
0.57 
0.80 
0.23 
0.57 
0.80 
2.3 
34 
110 
110 
110 
110 

TAC103 
100512-TAC103-FCW 
0.6726 g 
50 ml 

Analyte DryWt Corrected: Y Result (mg/Kg) _Qualifier MDL RL 
MercuiY·-·-··---~---·----------------------···----·-··29ooo-- ~-~-----·- --·---------566·---· ·· ------iaoo--·----· 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 
Client Matrix: 

Analysis Method: 
Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

Ana lyle 

0912KR64SD 

580-35138-4 

Solid 

6020 
30508 

10 
10/11/2012 1838 
10/11/2012 1319 

%Moisture: 17.4 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 
580-122215 

Result (mg/Kg) 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/17/2012 1635 
Date Received: 09/25/20121540 

Instrument ID: 
Lab File ID: 

Initial WeighWo!ume: 
Final WeighWolume: 

Qualifier MDL 

SEA044 

1158 
1.0805 g 

50 ml 

Rl 
---~"--· 

DryWt Corrected: Y 
----:;-;o;----· -------·~~-~~-------- -----------

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 
Dilution: 

Analysis Date: 
Prep Date: 

7471A 
7471A 
1.0 
10/05/2012 0935 

10/04/2012 1201 

18 
4.7 
50 
0.37 
0.47 
18 
8.7 
11 
47 
29000 
210 
36 
1.3 
0.12 
ND 
24 
110 
6300 
3100 
750 
51 
1900 

7471A Mercury (CVAA) 

Analysis Batch: 

Prep Batch: 

580-121749 
580-121658 

J 

J 

0.20 
0.047 
0.034 
0.025 
0.0090 
0.13 
0.015 
0.021 
0.11 
12 
0.19 
0.080 
0.23 
0.013 
0.15 
0.53 
1.3 
3.4 
3.0 
3.7 
44 
12 

Instrument 10: 
lab File ID: 
Initial We!ghWolume: 
Final WeighWolume: 

Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL 
"MercuiY---~---------------·---- -------~-o22--~~---------------------·---o:ao53 ----
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0.56 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.45 
22 
0.56 
0.56 
0.78 
0.22 
0.56 
0.78 
2.2 
34 
110 
110 
110 
110 

TAC103 
100512-TAC1 03-FCW 
0.7241 g 

50 ml 

RL 
-~-------~-k------~-~ 

0.017 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample 10: 

Client Matrix: 

Analysis Method: 

Prep Method: 
Dilution: 

Analysis Date: 

Prep Date: 

Analyte 

0912KR69SD 

580-35138-5 

Solid 

6020 

30508 

10 
1011112012 1842 

10/1112012 1319 

DryWt Corrected: Y 

%Moisture: 18.4 

6020 Metals (ICPIMS) 

Analysis Batch: 

Prep Batch: 

580-122252 

580-122215 

Result (mg/Kg) Qualifier 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 0911912012 1540 

Date Received: 0912512012 1540 

Instrument 10: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

MDL 

SEA044 

116S 

1.0837 g 

50 mL 

RL 
AffiefiTC'----~~~-~· ~--,-------·~"'~--------~- -~~---------"'- --~----------~-

Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 

Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

TastAmerlca Seattle 

7471A 

7471A 

1.0 
1010512012 0937 

10104/2012 1201 

7.6 
0.17 
81 
0.19 
0.13 
15 
2.8 
6.4 
8.3 
14000 
510 
19 
0.36 
0.033 
ND 
22 
42 
5900 
3300 
630 
83 
2100 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121749 

580-121658 
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0.20 
J 0.047 

0.034 
J 0.025 
J 0.0090 

0.13 
0.015 
0.021 
0.11 
12 
0.19 
0.080 

J 0.23 
J 0.014 

0.15 
0.53 
1.3 
3.4 
3.0 
3.7 

J 44 
12 

Instrument 10: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

0.57 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.45 
23 
0.57 
0.57 
0.79 
0.23 
0.57 
0.79 
2.3 
34 
110 
110 
110 
110 

TAC103 

100512-TAC103-FCW 

0.6192 g 

50 mL 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

0912KR72SD 

580-35138-6 
Solid %Moisture: 16.2 

6020 Metals (ICP/MS) 

Analysis Method: 
Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

6020 
3050B 
10 
10/11/2012 1845 
10/11/2012· 1319 

Analysis Batch: 
Prep Batch: 

580-122252 
580-122215 

Analyte DryWI Corrected: Y Result (mg/Kg) 
ArseniC~~~~·----·~~~--~,~~-,~~<-,·~--·----4;-;4:-· 

Antimony 0.70 
Barium 93 
Beryllium 0.44 
Cadmium 0.46 
Chromium 19 
Lead 13 
Cobalt 23 
Copper 66 
Iron 64000 
Manganese 2800 
N~cl M 
Selenium 1.5 
Silver 0.23 
Thallium NO 
Vanadium 34 
Zinc 99 
Aluminum 4800 
Magnesium 8700 
Potassium 1800 
Sodium 67 
Calcium 4100 

7471A Mercury (CVAA) 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

Analyte 
------·· 
Mercury 

TestAmerica Seattle 

7471A 
7471A 
100 
10/05/2012 0920 
10/04/2012 1201 

Analysis Batch: 
Prep Batch: 

580-121749 
580-121658 
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Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/17/2012 1246 
Date Received: 09/25/20121540 

Instrument ID: SEA044 
Lab File ID: 1178 
Initial WeighWolume: 1.0087 g 
Final WeighWo!ume: 50 mL 

Qualifier MDL RL 
0.21 
0.050 
0.036 
0.026 
0.0095 
0.13 
0.015 
0.022 
0.12 
13 
0.20 
0.084 
0.24 

J 0.014 
0.15 
0.56 
1.3 
3.6 
3.1 
3.9 

J 46 
13 

Instrument 10: 
Lab File ID: 
Initial WelghWolume: 
Final WelghWo/Ume: 

--~·~-----

0.59 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.47 
24 
0.59 
0.59 
0.83 
0.24 
0.59 
0.83 
2.4 
36 
120 
120 
120 
120 

TAC103 
100512-TAC103-FCW 
0.7095 g 

50 mL 

10/19/2012 



Client: Ecology and Environment, Inc .. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

0912KR75SD 

580-35138-7 
Solid 

6020 
3050B 
10 
10/11/2012 1849 
10/1112012 1319 

Ana!yte DryWt Corrected: Y 

%Moisture: 24.3 

6020 Metals (tCPIMS) 

Analysis Batch: 
Prep Batch: 

580-122252 
580-122215 

Ars8nic --~~---·-·-·---------"~--
Result (mg/Kg) 
22 

Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 

Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 

Dilution: 

Analysis Date: 
Prep Date: 

7471A 

7471A 
100 
1010512012 0922 
10104/2012 1201 

18 
120 
0.36 
0.33 
23 
6.4 
10 
23 
21000 
380 
28 
0.83 
0.090 
ND 
35 
72 
9300 
4400 
1100 
150 
3400 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121749 
580-121658 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/16/20121426 
Date Received: 09125/20121540 

Instrument ID: SEA044 
Lab File 10: 118S 
Initial WeighVVolume: 1.1560 g 

Final WeighWolume: 50 mL 

Qualifier MDL RL 
0.21" 

0.048 
0.034 
0.025 
0.0091 
0.13 
0.015 
0.022 
0.11 
12 
0.19 
0.081 
0.23 

J 0.014 
0.15 
0.54 
1.3 
3.4 
3.0 
3.8 
45 
12 

Instrument ID: 

Lab File ID: 

Initial WelghWolume: 
Final Weight/Volume: 

0.57 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.46 
23 
0.57 
0.57 
0.80 
0.23 
0.57 
0.80 
2.3 
34 
110 
110 
110 
110 

TAC103 
100512-TAC1 03-FCW 
0.8048 g 

50 mL 

Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL 
!Viercu-;y·~·----·---··-------~····~---·~---------r9·-·-·---···------····----····o~s2 _____________ ·Ts--·-····-·-··--··---
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Client: Ecology and Environment, ,Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

0912KR78SD 

580-35138-8 

Solid 

6020 
3050B 

10 
10/11/2012 1853 
10/11/2012 1319 

%Moisture: 22.3 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 
580-122215 

Analyte 
Arse.:,ni"c _____ _ 

DryWt Corrected: Y Result (mg/Kg) 
~-~------·---·---19·----·--~· 

Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Sliver 
Thallfum 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

7471A 
7471A 
100 
10/05/2012 0924 
10/04/2012 1201 

2.0 
80 
0.28 
0.16 
21 
5.3 
7.6 
23 
19000 
250 
21 
0.56 
0.056 
ND 
29 
54 
6900 
3800 
820 
97 
2000 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121749 

580-121658 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09/16/2012 1130 
Date Received: 09/25/2012 1540 

Instrument ID: 
Lab File ID: 
Initial WeighWolume: 
Final WeighWolume: 

SEA044 
119S 
1.0460 g 
50 mL 

Qualifier MDL RL 

J 

J 
J 

J 

0.22 
0.052 
0.037 
0.027 
0.0098 
0.14 
0.016 
0.023 
0.12 
13 
0.21 
0.087 
0.25 
0.015 
0.16 
0.58 
1.4 
3.7 
3.2 
4.1 
48 
13 

Instrument 10: 
Lab File ID: 
Initial WeighWolume: 
Final WelghWolume: 

0.62 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.49 
25 
0.62 
0.62 
0.86 
0.25 
0.62 
0.86 
2.5 
37 
120 
120 
120 
120 

TAC103 
100512-TAC103-FCW 

0.6094 g 

50 mL 

Analyte DryWt Corrected: Y Result (mg/Kg) Qualifier MDL RL 
"M6<cur;;·-- - ---~----·--·---------·;;x·----····-· ·-·---------------o.67-·----·---z.1-··-· 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample 10: 
Client Matrix: 

0912KR81SD 

580-35138-9 
Solid %Moisture: 21.5 

6020 Metals (ICP/MS) 

Analysis Method: · 6020 
Prep Method: 3050B 
Dilution: 10 
Analysis Date: 
Prep Date: 

10/11/2012 1857 
10/11/2012 1319 

Analysis Batch: 
Prep Batch: 

580-122252 
580-122215 

Analyte ----- Dl)'Wt Corrected: Y Result (mg/Kg) 
AfSenic ~~·>.. ·--~"~-------------"---6.2 ______ _ 

Antimony 0.17 
Barium 55 
Bel)'111um 0.16 
Cadmium 0.11 
Chromium 12 
Lead 2.4 
Cobalt 4.6 
Copper 6.4 
Iron 11000 
Manganese 410 
Nickel 13 
Selenium 0.35 
Silver 0.026 
Thallium NO 
Vanadium 16 
Zinc 31 
Aluminum 4300 
Magnesium 2300 
Potassium 470 
Sodium 59 
Calcium 1700 

7471AMercul)' (CVAA) 

Ancilysis Method: 
Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

TestAmerlca Seattle 

7471A 
7471A 
1.0 
10/05/2012 0940 
10/04/2012 1201 

Analysis Batch: 
Prep Batch: 

580-121749 
580-121658 

Page 26 of 432 

Analytical Data 

Job Number: 580-35138-1 

Date Sampled: 09119/20121640 
Date Received: 09/25/20121540 

Instrument 10: SEA044 
Lab File 10: 120S 
Initial WeighVVo!ume: 1.0665 g 
Final WeighWo!ume: 50 mL 

Qualifier MDL RL 
0.22 

J 0.050 
0.036 

J 0.026 
J 0.0096 

0.13 
0.016 
0.023 
0.12 
13 
0.20 
0.085 

J 0.24 
J 0.014 

0.16 
0.56 
1.3 
3.6 
3.2 
4.0 

J 47 
13 

Instrument 10: 
Lab File ID: 
Initial WeighWo!ume: 
Final WeighWo!ume: 

0.60 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.48 
24 
0.60 
0.60 
0.84 
0.24 
0.60 
0.84 
2.4 
36 
120 
120 
120 
120 

TAC103 
100512-TAC103-FCW 
0.7530 g 
50 mL 
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Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580-122215 

lab Sample 10: 
Client Matrix: 

Dilution: 
Analysis Date: 

Prep Date: 

MB 580-122215/23-A 
Solid 

10 
10/11/2012 1659 
10/11/2012 1319 

Leach Date: N/A 

Ana lyle 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

TestAmerica Seattle 

Analysis Batch: 
Prep Batch: 

Leach Batch: 

Units: 

Result 

580-122252 
580-122215 
N/A 
mg/Kg 

Qual 

Quality Control Results 

Method: 6020 
Preparation: 30508 

Instrument ID: 

Lab File ID: 
Initial WeighWolume: 

Final WeighWolume: 

MDL 

Job Number: 580-35138-1 

SEA044 
0 

1 g 

50 mL 

RL 
~-~--~--,~-"-"~------·- --- --~~----

NO 0.18 0.50 
NO 0.042 0.20 
NO 0.030 0.20 
ND 0.022 0.20 
NO 0.0080 0.20 
NO 0.11 0.20 
NO 0.013 0.20 
NO 0.019 0.20 
NO 0.098 0.40 
NO 11 20 
NO 0.17 0.50 
NO 0.071 0.50 
NO 0.20 0.70 
NO 0.012 0.20 
NO 0.13 0.50 
NO 0.47 0.70 
NO 1.1 2.0 
NO 3.0 30 
NO 2.6 100 
ND 3.3 100 
NO 39 100 
NO 11 100 
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Client: Ecology and Environment, Inc. 

Method Blank· Batch: 580-121658 

Lab Sample ID: 
C!fent Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

Analyte 

Mercury 

MB 580-121658/21-A 

Solid 

1.0 
10/05/2012 0825 

10/04/2012 1201 

N/A 

Analysis Batch: 

Prep Batch: 
Leach Batch: 
Units: 

Result 

ND 

580-121749 

580-121658 

N/A 

mgll<g 

LCS-Certifled Reference Material- Batch: 580·121658 

Lab Sample JD: LCSSRM Analysis Batch: 580-121749 

Client Matrix: Solid Prep Batch: 580-121658 

Dilution: 10 Leach Batch: N/A 

Analysis Date: 10/05/2012 0832 Units: mg/Kg 

Prep Date: 10/04/2012 1201 

Leach Date: N/A 

Qual 

Quality Control Results 

Method: 7471A 

Preparation: 7471A 

Instrument 10: 
Lab File JD: 

Initial WeighWo!ume: 
Final WeighUVolume: 

MDL 

0.0053 

Method: 7471A 

Preparation: 7471A 

Instrument ID: 
Lab File JD: 

Initial WeighWofume: 

Final WelghWolume: 

Job Number: 580-35138-1 

TAC103 
100512-TAC103-FCW. 

0.6 g 

50 mL 

RL 

0.017 

TAC103 

100512·TAC103-FCW. 

0.1046 g 

50 mL 

~-~-0:~~·-----~------------~_plke~unt __ ~Resu~---·~-~~~.:.--~---· Limit Qual 
Mercury 12.4 13.0 104.6 51.3-148.4 

Lab Control Sample/ 

Lab Control Sample Duplicate Recovery Report· Batch: 580-121658 

LCS Lab Sample ID: LCS 580-121658/22-A 

Client Matrix: Solid 
Dilution: 1.0 
Analysis Date: 10/05/2012 0827 

Prep Date: 
leach Date: 

10/04/2012 1201 

N/A 

LCSD Lab Sample ID: LCSD 580-121658/23-A 

Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

Analyte 

Mercury 

TestAmerica Seattle 

Solid 

1.0 
10/05/2012 0829 

10/04/2012 1201 

N/A 

Analysis Batch: 580-121749 

P~ep Batch: 580-121658 

Leach Batch: N/A 

Units: mg/Kg 

Analysis Batch: 580-121749 

Prep Batch: 580-121658 

Leach Batch: N/A 

Units: mgll<g 

%Rec. 
LCS LCSD Limit 

98 99 80-120 
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Method:. 7471A 

Preparation: 7471A 

Instrument ID: 
Lab File ID: 

Initial WeighVVolume: 
Final WeighWolume: 

Instrument ID: 
Lab File JD: 

Initial WelghWolume: 
Final WeighWolume: 

TAC103 

100512-TAC103-FCW. 

0.6 g 

50 mL 

TAC103 
100512-TAC103-FCW. 

0.6 g 

50 mL 

RPD RPD Limit LCS Qual LCSD Qual 

20 
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Ecology and Environment, Inc 
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CHAIN OF CUSTODY RECORD 

Red Devi! Mine Project 
Contact Name: Bill Richards 

Contact Phone: 206-624-9537 

35133 

No: RDM-0912-014 
Cooler#: 14 

Lab: TestAJnerica Laboratories Inc. 
Lab Phone: 253-922-231 o 
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Ecology and Environment, Inc 

-·· TA'ri"alyses 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 

Contact Name: BilJ Richards 
Coo tact Phone: 206-624-9537 

-., Matrix-·-·· 

No: RDM-0912-014 
Cooler#: 14 

Lab: TestAmerica Laboratories !nc. 
Lab Phone: 253-922-2310 
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Ecology 8.nd Environment, Inc 

I'Gb # · : t_;;·.;~tion 

"3:~. 
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CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
Contact Name: Bi!l Richards 

Contact PhOne: 206-624-9537 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Laboratorv: TestAmerica Lab Proiect Number: 580-35131-1 
Samolina Dates: 09/09 09/10 & 09/11/2012 Samole Matrix: Tissue 
Analvtical Method: TAL Metals fEPA 6020n471Al Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~~ 
Technical QA Reviewer:-------------

II I t'J /!~ Date: 
Date: ____ _ 

Project Manager: Bill Richards Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample J.D. LabJD 

1 12UP04BF 580-35131-1 

2 12SM24BF 580-35131-2 

3 12UP02BF 580-35131-3 

4 12UP07BF 580-35131-4 

5 12UP08BF 580-35131-5 

6 12RD12BF 580-35131-6 

7 12RD18BF 580-35131-7 

8 12RD14BF 580-35131-8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

-~X:>-- Included: no problems 
--·=-- Included: problems noted in review 
__ 0::.:--- Not Included and/or Not Available 
_ _,N:..:,R:...,_, Not Required 
_ _,_R,.S'- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X CRDL Standard results 
X Preparation Blank and Calibration Blank results 
X ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
X Instrument Detection Limits 
X ICP lnterelement Correction Factors 
X ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2012 ROM TOTAL METALS TISSUE.DOC-10/30/2012 Page2of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) In conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Interference Check Samples and Serial Dilution Analysis YES 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: NA: Not Analyzed N/A: Not Applicable. 

DV·2012 ROM TOTAL METALS TISSUE.DOC-10/30/2012 Page 3 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora11e Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
non detected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: All samples were received at 4.4oc and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals. For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J). In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 

Comments: All recoveries of metals in initial and continuing calibration verifications were within 
the control limits. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!.x~ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: The LCS percent recoveries were within the control limits generated by the 
laboratorty. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
-:-:-- Unacceptable 

X No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: No MS/MSD analysis was performed from this SDG but LCS and LCSD were 
analyzed for total metals except mercury. Sample 12UP04BF was used for Hg MS/MSD 
analysis and the recoveries were within the control limits generated by the laboratory. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: Trace amount of AI (3.6 mg/kg) was detected in the method blank: Finding does 
not require qualification since the concentrations of AI present in the samples were a lot more 
than 5x the blank concentration. 

6. DUPLICATE ANALYSES 

X Acceptable 
Acceptable with qualification 
Unacceptable 

___ No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

IWD :: 2{Value 1 "Value 2} 
·····Value l+Va!!.te2 

Comments: The RPDs of LCS and LCSD were within the control limits. (<35%) 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher In the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: ICS recoveries were within the control limit. 
Serial Dilution: Not analyzed. 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Proiect Number: 001096.0X70 

9. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 
Sample 12UP04BF 
As: (1.085 ug/L) (0.05 L/ 1.0055 g) (10) (100/12.2) = 4.422 ug/g = 4.422 mg/kg. 
Lab reported 4.4 mg/kg. 
Fe: (513.5 ug/L) (0.05 L/1.0055 g) (10) (100/12.2) = 2093 ug/g = 2093 mg/kg. 
Lab reported 2100 mg/kg. 
Mn: (66.00 ug/L) (0.05 L/ 1.0055 g) (10) (100/12.2) = 269.0 ug/g = 269.0 mg/kg. 
Lab reported 270 mg/kg. 
AI: (205.5 ug/L) (0.05L/ 1.0055 g) (10) (100/12.2) = 837.6 ug/g= 837.6 mg/kg. 
Lab reported 840 mg/kg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL WORK 

PLAN ADDENDUM FOR KUSKOKWIM RIVER OFF-SHORE SEDIMENT SAMPLING REMEDIAL 

INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, ALASKA, AUGUST 2011 {FSP). 

The following data use objective was indicated in the FSP: 

TO ASSESS METALS AND METHYL MERCURY CONCENTRATIONS TRENDS IN THE KUSKOKWIM RIVER 

SEDIMENT IN THE VICINITY OF RED DEVIL MINE. 

TO ASSESS THE MAGNITUDE OF POTENTIAL HUMAN HEALTH AND ECOLOGICAL RISKS FROM SITE

RELATED CONTAMINANTS. 

TO SUPPORT EVALUATION OF MINE SITE REMEDIAL ALTERNATIVES IN THE FEASIBILITY STUDY. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the FINAL QUALITY ASSURANCE PROJECT PLAN 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE. ALASKA, JUNE 2011 (QAPP). 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH DEFINITIVE DATA 
AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS APPLICABLE TO THE 

DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Ana lyle 

Arsenic 
Antimony 
Barium 
Beryllium 

·cadmium 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Mercury 

TestAmerica Seattle 

12UP04BF 

580-35131-1 

Tissue 

6020 

30508 

10 
10/11/2012 1413 

10/10/2012 1643 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

1 p/04/2012 1259 

10/04/2012 1035 

DryWt Corrected: Y 

%Moisture: 87.8 

6020 Metals (tCP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 

4.4 
1.4 
16 
NO 
NO 
1.8 
0.84 
3.5 
2100 
0.32 
270 
2.8 
NO 
NO 
NO 
NO 
18 
840 
820 
6000 
NO 
1600 

7471AMercury (CVAA) 

Analysts Batch: 
Prep Batch: 

580-121688 

580-121639 

Result (mg/Kg) 

NO 

Page 11 of 620 

Analytical Data 

'Job Number: 580-35131-1 

Date Sampled: 09/09/20121123 

Date Received: 09/25/2012 1540 

Instrument ID: 
Lab File ID: 

Initial WelghWotume: 
Final WelghWolume: 

SEA044 

045S 

1.0055 g 

50 mL 

Qualifier MDL RL 

1.5 
J 0.34 

0.25 
0.18 
0.'065 
0.92 

J 0.16 
0.80 
87 

J 0.11 
1.4 

J 0.58 
1.6 
0.098 
1.1 
3.9 
9.1 

B 25 
22 
27 
320 
89 

Instrument ID: 
Lab FlleiD: 

Initial WelghWolume: 
Final WelghWolume: 

4.1 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
3.3 
160 
1.6 
4.1 
4.1 
5.7 
1.6 
4.1 
5.7 
16 
250 
820 
820 
820 
820 

TAC103 

100412-TAC103-FCW 

0.6355 g 

50 mL 

Qualifier· MDL RL 
---'o~.o41 -----~--o:n ___ _ 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 
Client Matrix; 

12SM24BF 

580-35131-2 

llssue 

Analysis Method: 6020 

Prep Method: 3050B 

Dilution: 10 

Analysis Date: 
Prep Date: 

Ana lyle 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Mercury 

TestAmerica Seattle 

10/11/2012 1417 

10/10/2012 1645 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 1308 

10/04/2012 1035 

DryWt Corrected: Y 
--'-

%Moisture: 88.7 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Analytical Data 

Job Number: 580-35131-1 

Date Sampled: 09/09/2012 1217 

Date Received: 09/25/20121540 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWolume: 

SEA044. 

046S 

1.1091 9 
50 mL 

Result (mg/K9) Qualifier MDL RL 

NO 
NO 
10 
NO 
NO 
NO 
NO 
4.1 
410 
ND 
170 
0.98 
ND 
NO 
NO 
NO 
14 
410 
650 
6600 
NO 
1200 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121639 

J 

J 
B 
J 

Result (m9/K9) Qualifier --------
NO 
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1.4 
0.33 
0.24 
0.18 
0.064 
0.90 
0.15 
0.78 
85 
0.10 
1.4 
0.57 
1.6 
0.096 
1.0 
3.8 
8.9 
24 
21 
26 
310 
87 

Instrument 10: 
Lab File ID: 

Initial WeighWolume: 
Fina!'WeighWolume: 

4.0 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
3.2 
160 
1.6 
4.0 
4.0 
5.6 
1.6 
4.0 
5.6 
16 
240 
BOO 
800 
800 
800 

TAC103 

100412-TAC103-FCW 

0.7421 9 
50 mL 

MDL RL 
--o-::-.o"'3"'B-------;:o:1T ______ __ 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Ana lyle 

Arsenic 
Antimony 
Barium 
Beryllium 
CadmiUm 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 
Dilution: 
Analysis Date: 
Prep Date: 

12UP02BF 

580-35131-3 

1issi.Je 

6020 

30508 

10 
10/11/2012 1428 

10/10/2012 1645 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 1310 

10/04/2012 1 035 

0/o Moisture: 89.4 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 

ND 
ND 
10 
ND 
ND 
ND 
ND 
4.0 
160 
ND 
330 
0.90 
ND 
ND 
ND 
ND 
22 
390 
650 
7300 
ND 
1200 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121639 

Analytical Data 

Job Number: 580-35131-1 

Date Sampled: 09/09/20121342 

Date Received: 09/25/20121540 

Instrument 10: 
Lab File ID: 

Initial WelghWo!ume: 
Final WelghWolume: 

SEA044 

0498 

1.1000 g 
50 mL 

Qualifier 
------~-------~~----

MDL RL 

1.5 4.3 

J 

J 

B 
J 

0.36 
0.26 
0.19 
0.068 
0.97 
0.16 
0.84 
92 
0.11 
1.5 
0.61 
1.7 
0.10 
1.1 
4.1 
9.6 
26 
23 
28 
340 
93 

Instrument ID: 
Lab File ID: 

Initial WeighWolume: 
Final WelghWolume: 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
3.4 
170 
1.7 
4.3 
4.3 
6.0 
1.7 
4.3 
6.0 

. 17 

260 
860 
860 
860 
860 

TAC103 

100412-TAC103-FCW 

0.7865 g 

50 mL 

Analyte DryWt Corrected: Y _____ Result (mgi!_<g) ____ (;luallfter MDL RL 
Mercury_____________ ND ·---;0:-:.0'"'3"'8 ________ -;0.12 ·------

/1/1'1/12-
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 
Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis D~te: 

Prep Date: 

!"nalyte 

Mercury 

TestAmerlca Seattle 

12UP07BF 

580-35131-4 

1issue 

6020 

3050B 

10 
10/11/2012 1432 

10/10/2012 1645 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 1317 

10/04/2012 1035 

DryWt Corrected: Y 

%Moisture: 87.4 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result {mg/Kg) 

ND 
ND 
8.3 
ND 

. ND 

ND 
ND 
2.9 
ND 
ND 

160 
0.63 
ND 
ND 
ND 
ND 
13 
310 
540 
6400 
ND 
990 

7471A Mercury (CVAA) 

Analysis Batch: 

Prep Batch: 

580-121688 

580-121639 

Result (mg/Kg) 

ND 

Page 14 of 620 

Analytical Data 

Job Number: 580-35131-1 

Date Sampled: 09/09/20121508 

Date Received: 09/25/20121540 

Instrument ID: 
Lab File ID: 

Initial WelghWolume: 
Final WelghWolume: 

Qualifier MDL 

J 

J 

J 
B 
J 

1.4 
0.33 
0.23 
0.17 
0.062 
0.88 
0.15 
0.76 
83 
0.10 
1.3 
0.55 
1.6 
0.094 
1.0 
3.7 
8.7 
23 
21 
26 
310 
85 

Instrument 10: 
Lab File ID: 

Initial WelghWolume: 
Final WeighWolume: 

Qualifier MDL 

SEA044 

050S 

1.0149 g 

50 mL 

RL 

3.9. 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
3.1 
160 
1.6 
3.9 
3.9 
5.5 
1.6 
3.9 
5.5 
16 
230 
780 
780 
780 
780 

TAC103 

100412-TAC103-FCW 

0.6659 9 

50 ml 

RL 

10/19/2012 



Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample 10: 

Client Matrix: 

Analysis Method: 

Prep Method: 

Dilution: 

Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 

Prep Date: 

12UP08BF 

580·35131·5· 

1issue 

6020 

30508 

10 
10/11/2012 1436 

10/10/2012 1645 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 1319 

10/04/2012 1035 

% Moisture: · 89.4 

6020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 

ND 
ND 
9.4 
ND 
ND 
ND 
ND 
5.7 
ND 
ND 
260 
0.72 
ND 
ND 
ND 
ND 
19 
370 
630 
7600 
ND 
1100 

7471A Mercury (CVAA) 

Analysis Batch: 
Prep Batch: 

580-121688 

580-121639 

Analyte 

Mercury 
------ DryW! Corrected:c:_cYc__ __ _:.R='esu~ (mg/Kg) 

·- ND ·-=--
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Analytical Data · 

Job Number: 580-35131-1 

Date Sampled: 09/10/20121312 

Date Received: 09/25/2012 1540 

Instrument ID: SEA044 

Lab File ID: 0518 

Initial WeighWcilume: 1.0066 9 
Final WeighWolume: 50 mL 

Qualifier MDL RL 

1.7 
. 0.39 

0.28 
0.21 
0.075 
1.1 
0.18 
0.92 
100 
0.12 
1.6 

J 0.67 
1.9 
0.11 
1.2 
4.4 
10 

B 28 
J 25 

31 
370 
100 

Instrument JD: 
Lab File ID: 

Initial WeighWolume: 
Final WeighWo/ume: 

Qualifier MDL 

0.038 

,-·· 

4.7 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
3.7 
190 
1,9 

4.7 
4.7 
6.6 
1.9 
4.7 
6,6 
19 
280 
940 
940 
940 
940 

TAC103 

100412-TAC103-FCW 

0.7730 g 
50 mL 

RL ----o'7.;-------· 
0.12 
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Client: Ecology and Environment, Inc. 

Client Sample 10: 

Lab Sample ID: 
Client Matrix: 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium· 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 

Nickel 
Selenium 
Sliver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 
Dllullon: 

Analysis Date: 
Prep Date: 

12RD12BF 

580-35131-6 

Tissue 

6020 

30508 

10 
10/11/2012 1440 

10/10/2012 1645 

7471A 

7471A 

1.0 

DcyWt Corrected: y· 

10/04/2012 1321 

10/04/2012 1035 

%Moisture: 91.7 

6020 Metals (ICP/MS) 

Analysis Batch: 

Prep Batch: 
580-122252 

580-122117 

Resull (mg/Kg) 

NO 
NO 
17 
ND 
0.14 . 

NO 
ND 
5.1 
NO 
NO 
310 
NO 
NO 
NO 
NO 
NO 
28 
440 
810 
9300 
NO 
1900 

7471A Mercury (CVAA) 

Analysis Balch: 

Prep Batch: 

580-121688 

580-121639 

DryWt Corrected: Y Resull (mg/Kg) Analyte 

Mercury --·----------------No-- . 
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Analytical Data 

Job Number: 580-35131-1 

Date Sampled: 09/10/20121540 

Date Received: 09/25/20121540 

Instrument ID: SEA044 

Lab Flle ID: 052S 

Initial WeighWolume: 1.0768 g 

Final WelghWolume: 50 mL 

. Qualifier MDL RL 

2.0 
0.47 
0.33 
0.24 

J 0.089 
1.3 
0.21 
1.1 
120 
0.14-

1.9 
0.79 
2.2 
0.13 
1.4 
5.3 
12 

B 33 
J 29 

37 
440 
120 

Instrument JD: 
Lab Flle ID: 

Initial WeighWolume: 
Final WeighWolume: 

Qualifier 

5.6 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
4.5 
220 
2.2 
5.6 
5.6 
7.8 
2.2 
5.6 
7.8 
22 
330 
1100 
1100 
1100 
1100 

TAC103 

100412-TAC1 03-FCW 

0.6153 g 

50 mL 

RL MDL 

0.061 

______ D.i9 ________ _ 
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Client Ecology and Environment, Inc. 

Client Sample JD: 

Lab Sample ID: 

Client Matrix: 

Analysis Methcx!: 

Prep Method: 

Dilution: 
Analysis Dale: 

Prep Date: 

~nalyte 
Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 

·Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method: 

Dllullon: 

Analysis Date: 
Prep Date: 

Ana lyle 

Mercury 

TestAmerica Seattle 

12RD18BF 

580-35131-7 

Tissue 

6020 

3050B 

10 
10/11/2012 1443 

10/10/2012 1645 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 1323 

10/04/2012 1035 

%Moisture: 88.9 

ti020 Metals (ICP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 

ND 
ND 
17 
ND 
ND 
ND 
ND 
4.1 
ND 
ND 
200 
ND 
ND 
ND 
ND 
ND 
31 
350 
970 
9200 
ND 
2100 

7471A Mercury (CVAA) 

Analysis Batch: 

Prep Batch: 

580-121688 

580-121639 

DryWt Corrected: Y 
----~ ----- Result (mg/Kg) 

ND . 
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Analytical Data 

Job Number: 580-35131-1 

Date Sampled: 09/10/2012 1703 

Date Received: 09/25/2012 1540 

Instrument ID: 
Lab File ID: 

Initial WelghtNO!ume: 
Final WeighWolume: 

SEA044 

053S 

1.0164 g 

50 mL 

Qualifier MDL RL 

1.6 4.4 
0.37 1.8 
0.26 1.8 
0.19 1.8 
0.071 1:8 
1.0 1.8 
0.17 1.8 
0.86 3.5 
94 180 
0.11 1.8 
1.5 4.4 
0.63 4.4 
1.8 6.2 
0.11 1.8 
1.1 4.4 
4.2 6.2 
9.9 18 

B 26 260 
23 880 
29 880 
350 880 
96 880 

Instrument 10: TAC103 

Lab FileiD: 100412-TAC1 03-FCW 

Initial WeighWolume: 0.6678 g 

Final WeighWolume: 50 mL 

Qualifier MDL RL 
~ 0.042""'-~ ----~-----

0.13 
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Client: Ecology and Environment, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

Analysis Method: 

Prep Method: 

Dilution: 
Analysis Date: 
Prep Date: 

Ana lyle 

Arsenic 
Antimony 
Barium 
Beryllium 
CaDmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

Analysis Method: 
Prep Method:· 

Dilution: 
Analysis Date: 
Prep Date: 

Analyte 

Mercury 

TestAmerlca Seattle 

12RD14BF 

580-35131-8 

Tissue 

6020 

30508 

10 
10111/2012 1447 

10110/2012 1645 

7471A 

7471A 

1.0 

DryWt Corrected: Y 

10/04/2012 1326 

10104/2012 1035 

DryWt Corrected: Y 

%Moisture: 90.7 

6020 Metals (tCP/MS) 

Analysis Batch: 
Prep Batch: 

580-122252 

580-122117 

Result (mg/Kg) 

ND 
ND 
20 
NO 
ND 
ND 
ND 
7.2 
NO 
ND 
160 
ND 
NO 
ND 
NO 
ND 
37 
400 
1100 
10000 
ND 
2000 

7471A Mercury (CVAA) 

Analysis Batch: 

Prep Batch: 
580-121688 

580-121639 

Analytical Data 

Job Number: 580-35131-1 

Date Sampled: 09/11/20121233 

Date Received: 09/25/20121540 

Instrument ID: SEA044 

Lab File ID: 054S 

Initial WeighWolume: 1.0382 g 

Final WeighWolume: 50 mL 

Qualifier MDL RL 

1.9 
0.43 
0.31 
0.23 
0.083 
1.2 
0.20 
1.0 
110 
0.13 
1.8 
0.73 
2.1 
0.12 
1.3 
4.9 
12 

B 31 
27 
34 
410 
110 

Instrument ID: 
Lab File 10: 

Initial WeighWolume: 
Final WeighWolume: 

5.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
4.1 
210 
2.1 
5.2 
5.2 
7.2 
2.1 
5.2 
7.2 
21 
310 
1000 
1000 
1000 
1000 

TAC103 

100412-TAC103-FCW 

0.6878 g 

50 mL 

Result (mgiKg) Qualifier MDL RL 
o.o53 ---~-J -------o:049 _______ o:i6 ____ _ 
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Client: Ecology and Environment, Inc. 

Method Blank· Batch: 580·122117 

Lab Sample ID: 

Client Matrix: 
Dilution: 
Analysis Date: 

Prep Date: 
Leach Date: 

Analyte 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
coPper 
Iron 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zin-c 
Aluminum 
Magnesium 
Potassium 
Sodium 
Calcium 

TestAmerica Seatt~ 

MB 580-122117121-A 
11ssue 
10 
10/11/2012 1258 
10/10/2012 1645 

NIA 

Analysis Batch: 

Prep Batch: 
Leach Batch: 
Units; 

Result 

ND 
Nb 
ND 
ND 
ND 
ND 

·ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.60 
ND 
ND 
ND · 
ND 

580-122252 
580-122117 

NIA 
mg!Kg" 

Page 27 of 620 

Qual 

J 

Quality Control Results 

Method: 6020 

Preparation: 30508 

Instrument 10: 

Lab Fife ID: 
Initial WelghWolume: 
Final WeighWolume: 

MDL 

0.18 
0.042 
0.030 
0.022 
0.0080 
0.11 
0.019 
0.098 
11 
0.013 
0.17 
0.071 
0.20 
0.012 
0.13 
0.47 
1.1 
3.0 
2.6 
3.3 
39 
11 

Job Number: 580-35131-1 

SEA044 

0 
1.0 g 
50 mL 

RL 

0.50 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.40 
20 
0.20 
0.50 
0.50 
0.70 
0.20 
0.50 
0.70 
2.0 
30 
100 
100 
100 
100 

10/19/2012 



Client: Ecology and Environment, Inc. 

Method Blank- Batch: 580,121639 

Lab Sample ID: MB 580-121639/21-A Analysis Batch: 580-121688 
Client Matrix: Tissue Prep Batch: 580-121639 
Dilution: 1.0 Leach Batch: N/A 
Analysis Date: 10/04/2012 1250 Units: mg/Kg 
Prep Date: 10/04/2012 1035 

Leach Date: N/A 

Analyte Result 

Mercury ND 

LCS-Certified Reference Material- Batch: 580-121639 

Lab Sample ID: 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

LCSSRM 
Tissue 
10 
10/04/2012 1256 
10/04/2012 1035 

N/A 

Analysts Batch: 580-121688 
Prep Batch: 580-121639 
Leach Batch: N/A 
Units: mg/Kg 

Qual 

Quality Control Results 

Method: 7471A 
Preparation: 7471A 

Instrument 10: 
Lab FileiD: 
Initial WelghWolume: 
Final WeighWolume: 

MDL 

0.0053 

Method: 7471A 
Preparation: 7471A 

Instrument ID: 
Lab File ID: 
lnitiat_yVeighWolume: 

Final WelghWolume: 

Job Number: 580-35131-1 

TAC103 
100412-TAC103-FCW. 

0.6 g 
50 mL 

RL 

0.017 

TAC103 
. 100412-TAC103-FCW. 

0.1012 g 

50 mL 

~nalyte 

Mercury 

____ Spike Amount 

12.4 

Result % Reri. limit 

51.3-148.4 

Qual 

13.3 107.3 

Lab Control Sample/ 
Lab Control Sample Duplicate Recovery Report- Batch: 580-121639 

LCS Lab Sample ID: LCS 580-121639/22-A 
Client Matrix: Tissue 

Dilvtion: 1.0 
Analysis Date: 10/04/2012 1252 
Prep Date: 10/04/2012 1035 

Lecich Date: N/A 

LCSD Lab Sample ID: LCSD 580-121639/23-A 
Client Matrix: 
Dilution: 
Analysis Date: 
Prep Date: 
Leach Date: 

Ana lyle 

Mercury 

TestAmeri~a Seattle 

Tissue 

1.0 
10/04/2012 1254 
10/04/2012 1035 

N/A 

Analysis Batch: 580-121688 
Prep Batch: 580-121639 
Leach Batch: N/A 
Units: mg/Kg 

Analysis Batch: 580-121688 
Prep Batch: 580-121639 
Leach Batch: N/A 
Units: mg/Kg 

%Rec. 

LCS . LCSD Limit 

108 107 80-120 
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Method: 7471A 
Preparation: 7471A 

Instrument ID: 
Lab File ID: 
Initial WeighWolume: 
Final WeighWolume: 

Instrument ID: 
Lab File ID: 
Initial WeighWolume: 
Final WelghWo/ume: 

TAC103 
100412-TAC1 03-FCW. 
0.6 9 
50 mL 

TAC103 
100412-TAC103-FCW. 
0.6 g 
50 mL 

RPD RPD Limit LCS Qual LCSD Qual 

20 

10/19/2012 
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Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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Laboratory: Test America 

 
Lab Project Number: 35196-1 

 

 
Sampling Dates:  9/14/2012 to 9/16/2012 

 
Sample Matrix:  Soil  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:    10/24/2012      
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No.  

 
ARI ID/ ARI LIMS ID 

Lab ID  Sample ID 
1 12SM60SB07 580-35196-1 
2 12SM63SB01 580-35196-10 
3 12SM63SB06 580-35196-11 
4 12SM65SB12 580-35196-12 
5 12SM55SB07 580-35196-13 
6 12SM55SB04 580-35196-14 
7 12SM56SB05 580-35196-15 
8 12SM57SB05 580-35196-16 
9 12SM58SB02 580-35196-17 
10 12SM51SB06 580-35196-18 
11 12SM52SB02 580-35196-19 
12 12SM62SB06 580-35196-2 

13 12SM52SB10 580-35196-20 

14 12SM52SB11 580-35196-21 

15 12SM53SB10 580-35196-22 

16 12SM54SB11 580-35196-23 

17 12SM90SB01 580-35196-24 

18 12SM91SB01 580-35196-25 

19 12SM92SB01 580-35196-26 

20 12SM62SB08 580-35196-3 

21 12SM60SB06 580-35196-4 

22 12SM61SB01 580-35196-5 

23 12SM61SB05 580-35196-6 
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24 12SM59SB01 580-35196-7 

25 12SM59SB05 580-35196-8 

26 12SM62SB01 580-35196-9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
               Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
               Initial and Continuing Calibration results  
              CRDL Standard results  
              Preparation Blank and Calibration Blank results  
              ICP Interference Check Sample results  
        X       Matrix Spike recoveries  
         X      Matrix Duplicate results  
        X      Laboratory Control Sample recoveries  
           Method of Standard Additions results  
           ICP Serial Dilution results  
           Instrument Detection Limits  
              ICP Interelement Correction Factors 
              ICP Linear Ranges  
     X         Preparation Log  
       X       Analysis Run Log 

 
Raw QC Data Package Section 
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X         Chain-of-Custody Records 
X       Instrument Printouts 
X     Sample Preparation Notebook Pages 
X     Logbook and Worksheet Pages 
X     Percent Solids Determination 

 
 
 
 
 
 
 
 
 
 
 
 
 

DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 
Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 
Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 
each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                NO  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                NO  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and 
a calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
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and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits. CCV analysis was performed properly with each batch.  
 

 
 
 
 
 

3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).    In cases where the recovery was below 30%, all associated nondetected 
results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%.  
For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments: Samples 12SM60SB07, 12SM56SB05, and 12SM52SB11 were designated as 
matrix spikes.  
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Sample 12SM60SB07 had several analytes out of QC criteria, Antimony, Barium, Chromium, 
Nickel, Zinc, and Magnesium positive sample results are qualified “J” as estimated in this batch. 
Mercury had an RPD greater than QC criteria in the MS/MSD pair, no qualification of the data is 
necessary due to the 4x rule being applied to the mercury results. 
 
Sample 12SM52SB11 had several analytes out of QC criteria, Antimony, Barium, Chromium, 
Copper, Nickel, Vanadium, Zinc, and Magnesium, positive sample results are qualified as “J” as 
estimated in this batch. Mercury’s RPD in the MS/MSD pair is greater than the QC criteria, due 
to the 4x rule being applied in the MS no qualification of the data is necessary. 
 
 
Sample 12SM56SB05 was used as a MS for Mercury only, the 4x rule is applied to Mercury in 
this sample, no qualification of the data is necessary. Mercury’s RPD in the MS/MSD pair is 
greater than the QC criteria, due to the 4x rule being applied in the MS no qualification of the 
data is necessary. 
 
 

 
 
 
 
 
 

5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blanks were free of contamination at reporting limit level, low level 
contamination was detected in the method blanks, no data was qualified due to this 
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contamination. Continuing Calibration Blanks also had low level contamination in them, no data 
was qualified due to this contamination. 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
     X       Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
 
 
 
 
 
 
 

Analyte, Total (mg/kg) 
 

12SM59SB01 
Lab Duplicate of 
12SM59SB01 

 
RPD (%) 

Aluminum 4500 4710 4.5 

Arsenic 47 49.9 5.9 
 

Antimony 1.1 1.17 6.2 
 

Barium 240 253 5.3 
 

Beryllium 0.88 0.899 2.1 
 

Cadmium 0.77 0.822 6.5 
 

Calcium 1400 1440 2.8 
 

Chromium 22 23.3 5.7 
 

Cobalt 27 29.1 7.5 

 100 108 7.7 
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Copper 
 

Iron 57000 61100 6.9 
 

Lead 22 23.3 5.7 
 

Magnesium 910 956 4.9 
 

Manganese 1000 1080 7.7 
 

Nickel 120 130 8 
 

Potassium 1400 1450 3.5 
 

Selenium 1.6 1.66 3.7 
 

Silver 0.31 0.32 3.2 
 

Sodium 57 51.2 10.7 
 

Thallium 0.16 0.177 10.1 
 

Vanadium 42 44.5 5.8 
 

Zinc 190 203 6.6 
 

Mercury 4 4.17 4.2 
 
*: RPD>35% 
 
Comments:  Sample 12SM59SB01 was used as a laboratory duplicate, all RPDs are within 
acceptable range, no qualification of the data is necessary.  
 
   

 
 

Analyte, Total (mg/kg) 12SM63SB06 Laboratory Duplicated of 
12SM63SB06 

 
RPD (%) 

 
Aluminum 3300 3050 7.9 

 
Antimony 

87 83.8 3.7 

 
Arsenic 

2100 1930 8.4 

 
Barium 

260 247 5.1 

 
Beryllium 

 
0.75 

0.705 6.2 

 
Cadmium 

0.68 0.652  
4.2 

 
Calcium 

1600 1510 5.8 

 
Chromium 

16 14.9 7.1 

Cobalt 21 20.2 3.9 
 

Copper 
69 65.1 5.8 
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Iron 

51000 48200 5.6 

 
Lead 

15 13.9 7.6 
 

Magnesium 
650 596 8.7 

 
Manganese 

1000 962 3.9 

 
Nickel 

70 66.4 5.3 

 
Potassium 

990 935 5.7 

 
Selenium 

1.4 1.28 8.9 
 

Silver 
0.23 0.223 3.1 

 
Sodium 

45 41.6 7.9 

 
Thallium 

0.53 0.509 4.0 

 
Vanadium 

27 25.1 7.3 

 
Zinc 

120 114 5.1 
 

Mercury 
58 119 68.9* 

 
*: RPD>35% 
 
Comments:  Sample 12SM63SB06 was used as a laboratory duplicate, all analytes were within 
acceptable range except for Mercury. Mercury results in all field samples are qualified “J” as 
estimated. 
 
   
 

Analyte, Total (mg/kg) 12SM55SB04 12SM92SB01  
RPD (%) 

 
Aluminum 7400 11000 39.1* 

 
Antimony 

0.56 0.66 16.4 

 
Arsenic 

15 19 23.5 

 
Barium 

150 210 33.3 

 
Beryllium 

0.55 0.67 19.7 

 
Cadmium 

0.40 0.55 31.6 

 
Calcium 

1000 1200 18.2 

 
Chromium 

20 25 22.2 

Cobalt 9.3 20 73.0* 
 

Copper 
54 55 1.8 

 26000 33000 23.7 
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Iron 
 

Lead 
10 14 33.3 

 
Magnesium 

1900 2600 31.1 

 
Manganese 

340 970 96.2* 

 
Nickel 

37 44 17.3 

 
Potassium 

1100 1300 16.7 

 
Selenium 

1.2 1.4 15.4 
 

Silver 
0.14 0.17 19.4 

 
Sodium 

53 86 47.5* 

 
Thallium 

<0.54 0.14 NA 

 
Vanadium 

37 46 21.7 

 
Zinc 

100 120 18.2 
 

Mercury 
2.1 2.6 21.3 

 
*: RPD>35% 
 
Comments:  Sample 12SM92SB01 was collected as a field duplicate of 12SM55SB04, several 
analytes had RPD greater than project limits.   Aluminum, Cobalt, Manganese, and Sodium are 
qualified “J” as estimated in both the parent and duplicate samples. 
 
 

Analyte, Total (mg/kg) 12SM60SB07 12SM91SB01  
RPD (%) 

 
Aluminum 4500 5400 18.2 

 
Antimony 

1.1 1.2 8.7 

 
Arsenic 

4.7 45 4.3 

 
Barium 

240 270 11.8 

 
Beryllium 

0.88 0.88 0 

 
Cadmium 

0.77 0.69 10.9 

 
Calcium 

1400 1400 0 

 
Chromium 

22 21 4.7 

Cobalt 27 23 16 
 

Copper 
100 110 9.5 

 
Iron 

57000 51000 11.1 

 22 21 4.7 
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Lead 
 

Magnesium 
910 1000 9.4 

 
Manganese 

1000 1000 0 

 
Nickel 

120 94 24.3 

Potassium 1400 1700 19.4 
 

Selenium 
1.6 1.7 6.1 

 
Silver 

0.31 0.35 12.1 
 

Sodium 
57 50 13.1 

 
Thallium 

0.16 0.19 17.1 

 
Vanadium 

42 41 2.4 

 
Zinc 

190 200 5.1 
 

Mercury 
4 5.5 31.6 

 
*: RPD>35% 
 
Comments:  Sample 12SM91SB01 was collected as a field duplicate of 12SM60SB07, all 
analytes were within acceptable range, no qualification of the data is necessary. 
 
 

Analyte, Total (mg/kg) 12SM52SB11 12SM90SB01  
RPD (%) 

 
Aluminum 3300 3600 8.7 

 
Antimony 

87 72 18.9 

 
Arsenic 

2100 2000 4.9 

 
Barium 

260 240 8 

 
Beryllium 

0.75 0.86 13.7 

 
Cadmium 

0.68 0.65 4.5 

 
Calcium 

1600 1500 6.5 

 
Chromium 

16 20 22.2 

Cobalt 21 25 17.4 
 

Copper 
69 64 7.5 

 
Iron 

51000 62000 19.5 

 
Lead 

15 14 6.9 
 

Magnesium 
650 720 10.2 

 1000 1100 9.5 
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Manganese 
 

Nickel 
70 77 9.5 

Potassium 990 1100 10.5 
 

Selenium 
1.4 1.3 7.4 

 
Silver 

0.23 0.22 4.4 
 

Sodium 
45 50 10.5 

 
Thallium 

0.53 0.54 1.9 

 
Vanadium 

27 35 25.8 

 
Zinc 

120 130 8 
 

Mercury 
58 120 69.7 

 
*: RPD>35% 
 
Comments:  Sample 12SM90SB01 was collected as a field duplicate of 12SM52SB11, Mercury 
had an RPD greater than acceptable limits, results in parent and duplicate samples are qualified 
“J” as estimated. 
 
 
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
       X      Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Serial Dilution of 12SM60SB07 had percent difference of Potassium greater than 
10%, all samples in this SDG are qualified “J” as estimated for this analyte. Serial Dilution of 
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12SM52SB11 had percent differences of Cadmium and Potassium, all samples in this SDG are 
qualified “J” as estimated for these analytes. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
     X        Acceptable with qualification   
              Unacceptable 
             Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Post digestion spike analysis was performed on samples 12SM60SB07, and 
12SM63SB06. Several results had recoveries below QC critiera. Analytes recovered low in 
12SM60SB07 are Copper, Nickel, and Zinc, positive results are qualified “J” as estimated and 
non-detects are qualified “UJ” as estimated at the reporting limit in the analysis batch. Analytes 
recovered low in 12SM63SB06 are Arsenic, Copper, and Zinc, positive results are qualified “J” 
as estimated and non-detects are qualified “UJ” as estimated at the reporting limit in the 
analysis batch. 
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
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Sample: 12SM60SB07 
 

Al: 
85.86𝑚𝑔

𝐿  𝑥 0.05 𝐿

0.0010744 𝑘𝑔 𝑥 0.89
= 4489.6465 𝑚𝑔/𝑘𝑔 

Laboratory reported 4500 mg/kg 
 

Cd: 
0.01484𝑚𝑔

𝐿 𝑥 0.05 𝐿

0.0010744 𝑘𝑔 𝑥 0.89
= 0.775 𝑚𝑔/𝑘𝑔 

 
Laboratory reported: 0.77 mg/kg 
 
 
 
   
 
 
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
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The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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Laboratory:  Test America 

 
Lab Project Number:  580-35196-1  

Sampling Dates:  9/14/2012 to 9/16/2012 
 
Sample Matrix:  Soil  

Analytical Method: TOC by EPA 9060M 
 

 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Bryan Kroon                                                   Date:     10/24/2012     
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1 12SM60SB07 580-35196-1 
 

2 12SM63SB01 580-35196-10 
 

3 12SM63SB06 580-35196-11 
 

4 12SM65SB12 580-35196-12 
 

5 12SM55SB07 580-35196-13 
 

6 12SM55SB04 580-35196-14 
 

7 12SM56SB05 580-35196-15 
 

8 12SM57SB05 580-35196-16 
 

9 12SM58SB02 580-35196-17 
 

10 12SM51SB06 580-35196-18 
 

11 12SM52SB02 580-35196-19 
 

12 12SM62SB06 580-35196-2 
 

13 12SM52SB10 580-35196-20 
 

14 12SM52SB11 580-35196-21 
 

15 12SM53SB10 580-35196-22 
 

16 12SM54SB11 580-35196-23 
 

17 12SM90SB01 580-35196-24 
 

18 12SM91SB01 580-35196-25 
 

19 12SM92SB01 580-35196-26 
 

20 12SM62SB08 580-35196-3 

21 12SM60SB06 580-35196-4 

22 12SM61SB01 580-35196-5 

23 12SM61SB05 580-35196-6 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        Preparation Blank and Calibration Blank results  
      X        Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
YES  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments  
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1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
All Sample Matrices: 
Cyanide: 14 days (from collection) for analysis. 
Nitrate (unpreserved water samples): 48 hours (from collection) for analysis. 
All other anions: 28 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: ICV and CCV recoveries were within the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  LCS recovery was within the control limit.   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 10RD01SD was used matrix spike analysis.  The matrix spike recovery 
was within the control limit.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X       Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No contamination was found in the method blank at reporting limit level.  

 
6.  DUPLICATE ANALYSES 

 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
               Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments:                         12SM52SB11           12SM52SB11 DUP              RPD (%) 
Total Organic Carbon, %           6700                                6360                               5.2  
   
The RPD was within the control limit (<35%). 

 
    

 
7.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
TOC: A=(B*100000)/(C*D) 
A= TOC mg/kg 
B= TOC measured 
C= sample size in grams 
D= % Solids 
 
Comments:  Analyte quantitation was acceptable. 
Sample 12SM60SB07 
A=(0.6316*100000)/(0.1030*89)= 6889.93 mg/kg 
Lab Reported 6700 mg/kg 
 
Sample 12SM52SB02 
A=(1.004*100000)/(0.1252*80)= 10023.96 
Lab Reported 10000 mg/kg 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
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Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
   
 
 
 

 
 

9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
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Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory:  Columbia Analytical  Lab Project Number:  K1107694 
Sampling Dates: 8/9/2011 to 8/15/2011  Sample Matrix: Soil 
Analytical Method: TPHD by AK102/AK103  Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:                        Bryan Kroon                                  Date:       11/23/11       
Technical QA Reviewer:                                 Date:                            
Project Manager:                         Bill Richards                      Date:                            
 

SAMPLE IDENTIFICATION: 
 

Sample No. Sample I.D. CAS ID 

1 11MP70SS K1107694-001 
2 11MP36SB18 K1107694-007 

3 11MP37SB16 K1107694-013 

4   

5   

6   

7   

8   

9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
 

Checklist Code:  
        X       Included: no problems 
         *        Included: problems noted in review 
        O       Not Included and/or Not Available 
       NR      Not Required 
         RS      Provided As Re-submission 
 
Case Narrative: 
          X       Case Narrative present 
 
Quality Control Summary Package: 
        X      Data Summary sheets 
        X       Matrix Spike/Spike Duplicate Recoveries 
        X      Laboratory Control Sample Recoveries 
        X      Method Blank Summaries 
        X      Initial Calibration Data 
        X      Continuing Calibration Data 
        X      Surrogate Compound Recovery Summary 
       NR    Internal Standard Area Summary 
 
Sample and Blank Data Package Section 
       X       Chromatograms 
       X       Quantitation Reports 
 
Raw QC Data Package Section 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       X        List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X        Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY 
 

 
The data were validated in accordance with the National Functional Guidelines for 
Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 
Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 
each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 Holding Times YES 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate YES 

7 Blanks and Background Samples YES 

8 Surrogate Compounds YES 

9 Internal Standards N/A 

10 Duplicate Analyses YES 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data YES 
 
Comments:  N/A: Not Applicable 
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1.  HOLDING TIMES 
  
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  
  
Water Samples: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 7 days (from collection) to extraction; 40 days (from extraction) to 
analysis. 
Soil or Other Matrices: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 14 days (from collection) to extraction;40 days (from extraction) to 
analysis. 
  
Comments:  Analytical holding time was met. 

 
 
 

2.  INSTRUMENT PERFORMANCE CRITERIA 
 

    X         Raw data has been checked to verify that there is adequate resolution (>25%) 
between peaks of the standard compounds. 

    X         Raw data has been checked to verify that retention time windows are 
reported and that all standard compounds are within the windows. 

 
Comments:  
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20).  For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J).  In cases where the low 
calibration level was not detected, the non-detected results are qualified (UJ). 
 
Comments: TPH as diesel and motor oil standards were used and %RSD values were within 
the control limit. 

 
 
 
 

4.  CONTINUING CALIBRATIONS 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Relative 
Response Factors (RRF), and Percent Difference (%D) values were within control limits 
(%D <= 15).  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the %D is very high and indicates a 
severe loss of instrument sensitivity, the associated non-detected results may be 
qualified as estimated (UJ) or rejected (R) based on the professional judgment of the 
reviewer. 
 
Comments:  Diesel and motor oil standards were analyzed and percent difference values were 
within the control limit. 
 

 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1107694-DV-RDM TPHD.doc –11/11/10            Page 6 of 11 

 
 
 

5.  LABORATORY CONTROL SAMPLE 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments:  LCS recoveries were within the control limit.  
 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
      X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
________No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  Sample 11MP37SB16 was used for MS/MSD analysis and the recoveries were 
within the control limits. 
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7.  BLANKS AND BACKGROUND SAMPLES 

 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
     X        Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks    
              Rinsate Blanks    
              Background Samples   
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments: No contamination was found in the method blank at reporting limit level. 

 
  

8.  SURROGATE COMPOUNDS 
 
      X       Acceptable  
             Acceptable with qualification  
             Unacceptable 
               No surrogates analyzed 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms.  If there are no limits specified in the method, laboratory limits 
based on historical performance may be used at the discretion of the reviewer. 
 
Comments:  The surrogate recoveries were within the control limits.   
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9.  INTERNAL STANDARDS 
 

              Acceptable  
              Acceptable with qualification  
              Unacceptable 
       X      No internal standards analyzed 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
qualified as estimated (UJ).  If the internal standard area is <10% of the calibration area, 
both the detected and nondetected results are rejected (R).  If the internal standard area 
is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments:  
 

 
 

10.  DUPLICATE ANALYSES 
 
      X      Acceptable  
              Acceptable with qualification  
              Unacceptable 
             No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 
  RPD  =   2(Value 1 - Value 2)   x   100% 
    Value 1 + Value 2 
     
Comments:   Laboratory Duplicate analysis was within QC criteria. 
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11.  ANALYTE IDENTIFICATION 
 
Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. 
 
Comments: TPH as diesel was in the range of C10 to C25. 

 
 

 
12.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
Purgeable analyses, water samples: 
ug/L = (analyte area)(amount of external standard, ng)          
               (external standard area)(volume of water purged, mL) 
 
Purgeable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)                    
 (external standard area)(weight of soil extracted, g)(fraction solids) 
 
Extractable analyses, water samples: 
ug/L =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)       
                   (external standard area)(volume of sample extracted, mL)(injection volume, uL) 
 
Extractable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)  
               (external standard area)(weight of sample extracted, g)(fraction solids)(injection volume, uL) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MP70SS 
 
((76.46*10mL*1.0)/(30.40g*64.5))*1 =  
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13.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X      Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid. 
 
 
 

 
 

14. USABILITY OF DATA 
 
 

A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
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B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS.  
 
 

 
15.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problem requiring corrective action was found. 
 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
 
 
 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name 

11MP70SS 
11MP36SB18 
11MP37SBI6 
11MP37SB16 
11MP37SB l6MS 
11MP37SB16DMS 

Cover Page- Organic Analysis Data Package 
Diesel Range Organics 

Date 
Lab Code . Collected 

K1107694-00! 08115/20l! 
K1107694-007 08/09/2011 
K1107694-0!3 08/09/2011 
KWG1109323-1 08/09/2011 
KWG1109323-2 08/09/2011 
KWG1109323-3 08/09/2011 

·--·. 

Service Request: K1107694 

Date 
Received 

08118/2011 
08/18/2011 
08/18/2011 
08/18/2011 
08/18/2011 
08/18/2011 

I certify that this data package is in compliance with the tenns and conditions ofilie contract, both technically and for completeness, for other than the 
conditions detailed in the case narrative. Release of the data contained in this hardcopy data package and in the· computer-readable data submitted on 
floppy diskette has been authorized by ihe Laboratory Manager or the Manager's designee, as verified by the following signature. 

Signature: l ?.,..bel Name: L vr-("" ferw 
Date: ~t!;)_dt I Title: :5-t&'tvv-b> \: 

Cover Page - Organic Page 1 of 1 
u:\Stealth\Ctystalrp1\FormSSum.rpt 762 SuperSet Reference: RR133595 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Diesel Range Organics 

Sample Na01e: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte N a01e 

CJO,- C25 DRO 

Surrogate Name 

o-Terphenyl 

Comments: 

11MP70SS 
Kl107694-001 

EPA3550B 
AKI02 

Resnlt Q 

39 z 

0/oRec 

97 

Printed: 09/27/2011 13:46:26 
u:\Stealth\Crystat.rpt\FormlmNew.rpt Merged 

Control 
Limits 

50-150 

MRL MDL 

31 2.0 

Date 
Analyzed 

09/03/11 

Fonn lA- Organic 

763 

Dilution 
Factor 

1 

Note 

Acceptable 

Service Request: Kl107694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Date Date 
Extracted Analyzed 

08/23/11 09/03/11 

Units: 01g/Kg 
Basis: Dry 

Level: Low 

Extraction 
Lot 

KWG1108291 

Note 

Page I of 1 
SuperSet Reference: RR133595 
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Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Sample Name: 
Lab Code: 

11MP36SB18 
K1107694-007 

Extraction Metbod: EPA 355GB 
Analysis Method: AK102 

Analyte Name Result Q 
ClO- C25 DRO 2700 y 

Surrogate Name %Rec 

o-Terphenyl 101 

Comments: 

Printed: 09/27/2011 13:46:34 
u:\Stealth\Crystal.rpt\Fosrn lmNew.rpt Merged 

Diesel Range Organics 

Control 
Limits 

50-150 

MRL MDL 

25 1.7 

Date 
Analyzed 

09/03/11 

Fonn lA- Organic 

764 

Dilution 
Factor 

Note 

Acceptable 

Service Request: Kll07694 
Date Collected: 08/09/2011 
Date Received: 08/18/2011 

Date· Date 
Extracted Analyzed 

08/23/11 09/03/11 

Units: mg!Kg 
Basis: Dry 

Level: Low 

Extraction 
Lot 

KWG1108291 

Note 

Page 1 of 1 
SuperSet Reference: RR133595 
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Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Diesel Range Organics 

Sample Name: 
Lab Code: 

Extraction Metbod: 
Analysis Metbod: 

Analyte N arne 

CIO -C25 DRO 

Surrogate Name 

o-Terphenyl 

Conunents: 

11MP37SB16 
K1107694-013 

EPA3550B 
AK102 

· Result Q 

21 J 

o/oRec 

89 

Printed: 09/27/2011 13:46:41 
u:\Stealth\Crystal.rpt\FormlmNew.rpt Merged 

Control 
Limits 

50-150 

MRL MDL 

24 1.6 

Date 
Analyzed 

09/03/11 

Fonn !A- Organic 

765 

Dilution 
Factor 

I 

Note 

Acceptable 

Service Reqnest: K1107694 
Date Collected: 08/09/2011 
Date Received: 08118/20 It 

Date Date 
Extracted Analyzed 

08123111 09/03111 

Units: mg!Kg 
Basis: Dry 

Level: Low 

Extraction 
Lot 

KWG110829! 

Note 

Page I of I 
SuperSet Rof()fence: RR133595 
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Laboratory:  Columbia Analytical Lab Project Number:  K1107694 
Sampling Dates:  8/4/2011 – 8/15/2011 Sample Matrix: Soil  
Analytical Method: General Chemistry Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Bryan Kroon                                                   Date:    11/11/2011      
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1  11MP70SS K117694-001 
 

2 11MP74SS K117694-002 
 

3 11MP72SS K117694-003 
 

4 11DS02SB16 K117694-004 
 

5 11MP34SB22 K117694-005 
 

6 11MP37SB24 K1107694-006 
 

7 11MP36SB18 K1107694-007 
 

8 11MP76SS K1107694-008 
 

9 11MP91SS K1107694-009 
 

10 11SM11SB20 K1107694-010 
 

11 11MP78SS K1107694-011 
 

12 11MP77SS K1107694-012 
 

13 11MP37SB16 K1107694-013 
 

14 11MP79SS K1107694-014 
 

15 11MP73SS K1107694-015 
 

16 11DS01SB18 K1107694-016 
 

17 11MP83SS K1107694-017 
 

18 11MP85SS K1107694-018 
 

19 11MP75SS K1107694-019 
 

20 11MP92SS 
 

K1107694-020 
 

21 11RD04SB16 K1107694-021 

22 11MP84SS K1107694-022 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
     NR         Initial and Continuing Calibration results  
     NR        Preparation Blank and Calibration Blank results  
     NR         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      NR         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
YES  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments:  Following analytical methods were used: Nitrate + Nitrite by EPA 353.2, Chloride, 
Fluoride, and Sulfate by EPA 300.0, Alkalinity, Carbonate, Bicarbonate, & Hydroxide by SM 
2320, TDS by EPA 160.1 and TSS by EPA 160.2.  
  

 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine Location: West of Anchorage,  Alaska 
Project Number:  001096.OX70  

 

K1107694-DV-RDM GENERAL CHEMISTRY.DOC- 10/29/10 Page 4 of 9 

 
 
 
 
 

 
 
 

1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
All Sample Matrices: 
Cyanide: 14 days (from collection) for analysis. 
Nitrate (unpreserved water samples): 48 hours (from collection) for analysis. 
All other anions: 28 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and 
a calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: Not required.   
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3.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).    In cases where the recovery was below 30%, all associated nondetected 
results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Not required.   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Not Required.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X       Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Not required.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
          Field Duplicates  
      X   Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments: Laboratory duplicates were performed at the required frequency, all duplicates had 
RPDs less than 20%. 

 
    

7.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 10MW04GW 
Fluoride: 0.131 mg/L.  Lab reported 0.1 mg/L. 
Chloride: 0.460 mg/L.  Lab reported 0.5 mg/L. 
Sulfate: 180.281 mg/L.  Lab reported 180 mg/L. 
Nitrate+Nitrite: 0.0113 mg/L.  Lab reported 0.011 mg/L. 
Alkalinity: 92.8 mg/L CaCO3.  Lab reported 92.8 mg/L CaCO3.  
 
 
 
  

 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
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criteria are out of specification, it may be appropriate to further qualify the data usability. 
 The data reviewer must use professional judgment and express concerns and 
comments on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
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B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matri:\:: Soil 

Prep Method: NONE 
Analysis Method: 160.3M 
Test Notes: 

Sample Name 

llMP70SS 
llMP74SS 
11MP72SS 
11DS02SB16 
l!MP34SB22 
l!MP37SB24 
l!MP36SB18 
11MP76SS 
llMP9JSS 
llSMllSB20 
l!MP78SS 
11MP77SS 
11MP37SBJ6 
l!MP79SS 
l!MP73SS 
1lDS01SB18 
l!MP83SS 
11MP85SS 
l!MP75SS 
l!MP92SS 
l!RD04SB16 
11MP84SS 

Printed: 08/25/2011 13:43 
u:\Stealth\Crystal.rpt\Solids.:pt 

Lab Code 

KJ!07694-00 I 
Kll07694-002 
Kl!07694-003 
Kll07694-004 
Kll07694-005 
K1107694-006 
K1107694-007 
Kll07694-008 
Kll07694-009 
Kll07694-010 
Kll07694-0 ll 
KII07694-0l2 
Kll07694-013 
Kll07694-014 
Kll07694-015 
Kll07694-0 16 
Kll07694-0 17 
K1107694-018 
Kll07694..019 
K1107694..020 
Kll07694-021 
Kll07694-022 

Total Solids 

Date Date 
Collected Received 

08/15/2011 08/18/2011 
08115/2011 08/18/2011 
08/15/20ll 08/18/20ll 
08/08/2011 08/18/2011 
08/09/20ll 08/18/20ll 
08/09/20ll 08/18/20ll 
08/09/20ll 08/18/20ll 
08/15/2011 08/18/20ll 
08/15/20ll 08/18/20ll 
08/06/2011 08/18/20ll 
08/15/2011 08/18/20ll 
08/15/20ll 08/18/20ll 
08/09/20ll 08/18/2011 
08/15/20ll 08/18/20ll 
08/15/20ll 08/18/20ll 
08/08/20ll 08/J8/20ll 
08/15/20ll 08/18/20ll 
08/15/2011 08/18/2011 
08/15/20ll 08/J8/20ll 
08/15/2011 08/18/2011 
08/04/2011 08/18/2011 
08/15/2011 08/18/2011 

15 

Service Request: K1107694 

Units: PERCENT 
Basis: Wet 

Date Result 
Analyzed Result Notes 

08/23/2011 64.5 
08/23/20ll 77.3 
08/23/20ll 87.2 
08/23/2011 87.0 
08/23/20ll 83.0 
08/23/20ll 8QA. 
08/23/20ll 80.2 
08/23/2011 91.9 
08/23/20ll 91.6 
08/23/20ll 84.8 
08/23/20ll 89.1 
08/23/20ll 92.7 
08/23/20ll 84.6 
08/23/20ll 91.7 
08/23/20ll 84.1 
08/23/20ll 86.9 
08/23/20ll 79.2 
08/23/20ll 88.7 
08/23/20ll 87.0 
08/23/2011 89.5 
08123/20ll 75.6 
08/23/20ll 88.8 

Page 1 of 1 
SuperSetRd'ercnce: Wll08194 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number:  001096.OX70   

 

K1107694-DV-RDM METALS.DOC- 11/2/10 Page 1 of 9 

 
Laboratory: Columbia Analytical Lab Project Number:    
Sampling Dates:  8/4/2011 to 8/15/2011 Sample Matrix:  Soil  
Analytical Method: TAL Metals (EPA 6010B/7471A) Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:        11/23/11     
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP70SS K1107694-001 

 
2 11DS02SB16 K1107694-004 

 
3 11MP34SB22 K1107694-005 

 
4 11MP37SB24 K1107694-006 

 
5 11SM11SB20 K1107694-010 

 
6 11DS01SB18 K1107694-016 

 
7 11RD04SB16 K1107694-021 

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
     X          Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X      CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X       ICP Interference Check Sample results  
      *       Matrix Spike recoveries  
      *       Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      X     Method of Standard Additions results  
      X     ICP Serial Dilution results  
      X     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
              Chain-of-Custody Records 
              Instrument Printouts 
             Sample Preparation Notebook Pages 
              Logbook and Worksheet Pages 
             Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times                YES             

2 
 
Initial and Continuing Calibrations                YES      

3 
 
Laboratory Control Sample                 YES    

4 
 
Matrix Spike                 NO  

5 
 
Blanks and Background Samples                 YES  

6 
 
Duplicate Analyses                 NO  

7 
 
Interference Check Samples and Serial Dilution Analysis                 YES  

8 
 
Post Digestion Spike and Standard Addition Analysis                 N/A  

9 
 
Analyte Quantitation                 YES  

10 
 
Overall Assessment of Data                 YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and 
a calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).    In cases where the recovery was below 30%, all associated nondetected 
results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP70SS was used as a matrix spike for Mercury, recovery was high, 
detected results in the batch are qualified “J” as estimated. 11MP37SB24 was used as a matrix 
spike for all other analytes, recovery of Arsenic, Calcium, and Magnesium were outside control 
limits, detected results for these analytes are qualified “J” in the batch.   

 

 

 

 

 

 

5.  BLANKS AND BACKGROUND SAMPLES 
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      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blanks and calibration blanks were free of contamination at reporting 
limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
            Field Duplicates  
     X        Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments:  Laboratory Duplicate analysis was out of QC criteria for Aluminum, Antimony, 
Arsenic, Calcium, and Magnesium, results for these analytes are qualified “J” as estimated at 
the concentration reported.  
 
   

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
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Comments: Post spike analysis was acceptable. 
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP79SS 
Al: (9990 mg/kg)(1000 ug/mg)(100ml/100ml) = 9990000 ug/kg = 9990 mg/kg 
Lab reported 9990 mg/kg.   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
 The data reviewer must use professional judgment and express concerns and 
comments on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number:  001096.OX70   

 

K1107694-DV-RDM METALS.DOC- 11/2/10 Page 9 of 9 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 



Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorporated 
. Proje~t Name: . Red Devil Mine 

Service Request: Kll07694 

Project No.: 

Sample Name: Lab Code: 

11MP70SS K11 07694-001 
11MP70SSD K1107694-001D 
11MP70SSS K1107694-001S 
11MP70SSSD K1107694-001SD · 
11DS02SB16 K1107694-004 
11MP34SB22 K1107694-005 
11MP34SB22D Kl107694-005D 
11MP34SB22S K1107694-005S 
11MP34SB22SD K1107694-005SD 
11MP37SB24 -- K1107694-006 
11MP37SB24D K1107694-006D 
11MP37SB24S K1107694-006S 
11MP37SB24SD K1107694-006SD 
l1SMUSB20 K1107694-010 
11DS01SB18 K1107694-016 
11RD04SB16 K1107694-021 
Method Blank K11 07694-MB 

Comments: 

Approved By: Date: 
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Columbia Analytical Services 

Metals 

- I-
INORGANIC ANALYSIS DATAPACKAGE 

Client: Ecology And Environment, Incorpo Servi.ce Request: Kll0·7694 

Date CoLLected: 08/15/11 

Date Received: 08/18/11 

Un:i. ts : mg I Kg 

Basis: DRY 

Project No.: .NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP70SS Lab Code: K1107694-001 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.9 6.6 2.0 09/02/11 09/02/11 

Antimony 6020A 0.055 0.010 5.0 09/02/11 10/05/i1 

Arsenic 6020A 0.42 0.05 5.0 09/02/11 09/22/11 

Barium 6020A 0.042 0.004 5.0 09/02/11 09/22/11 

Beryllium 6020A 0.017 0.003 5.0 09/02/11 09/22/11 

Cadmium 6020A 0.017 0.003 5.0 09/02/11 09/22/11 

Calcium 6010B 10.9 2.2 2.0 09/02/11 09/02/11 

Chromium 6020A 0.17 0.03 5.0 09/02/11 09/22/11 

Cobalt 6020A 0.017 0.003 5.0 09/02/11 09/22/11 

Copper 6020A 0.09 0.04 5.0 09/02/11 09/22/11 

Iron 6010B 4.4 0.3 2.0 09/02/11 09/02/11 

Lead 6020A 0.042 0.008 5.0 09/02/11 09/22/11 

Magnesium 6010B 4.37 0.04 2.0 09/02/11 09/02/11 

Manganese 6010B 2.18 0.04 2.0 09/02/11 09/02/11 

Mercury 7471A 0.099 0.010 5.0 09/01/11 09/01/11 

Nickel 6020A 0.17 0.03 5.0 09/02/11 09/22/11 

Potassium 6010B 87 5.5 2.0 09/02/11 09/02/11 

Selenium 7742 0.10 0.03 2.0 09/28/11 10/03/11 

Silver 6020A 0.022 0.009 5.0 09/02/11 09/20/11 

Sodium 6010B 21.8. 4.4 2.0 09/02/11 09/02/11 

Thallium 6Q20A 0.017 0.002 5.0 09/02/11 09/22/11 

Vanadium 6020A 0.17 0.02 5.0 09/02/11 09/22/11 

Zinc 6020A 0.4 0.2 5.0 09/02/1i 09/22/11 

% SoLids: 64,5 

Comments: 

Form I - IN 
153 

Result c Q 

9990 • 
4.600 

33.9 N* 

144 

0.360 

0.180 

2400 N* 

18.7 

11.4 

17.0 

30700 

6.960 

3220 N* 

738 

0,807 N* :r 
29.3 

685 

0.42 

0.068 

42.3 

0.065 

30.9 

64.9 
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Metals 

-1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Serv~ce Request: Kll07694 

Date Collected: 08/08/11 

Date Rece~ved: 08/18/11 

Project No.: NA 

Project ¥"ame: Red Devil Mine 

Matr.;i.x: SOIL 

Sample ·Name: llDS02SBl6 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 7.9 

Antimony 6020A 0.039 

Arsenic 6020A 0.31 

Barium G020A 0.031 

Beryllium G020A 0.012 

Cadmium 6020A 0.012 

Calcium GOlOB 7.9 

Chromium G020A 0.12 

Cobalt 6020A 0.012 

Copper 6020A O.OG 

Iron G010B 3.2 

Lead G020A 0.031 

Magnesium 6010B 3,15 

Manganese G010B 1.57 

Mercury 7471A 1.64 

Nickel 6020A 0.12 

Potassium GOlOB 63 

Selenium 7742 0.10 

Silver 6020A 0.016 

Sodium 6010B 15.7 

Thall~wn 6020A 0.012 

Vanadium 6020A 0.12 

Zinc 6020A 0.3 

% Solids: 87.0 

Cormnents: 

Units: mg/Kg 

Bas.is: DRY 

Lab Code: Kll07694-004 

D~l. Date Date 
MDL Factor Extracted Analyzed 

4.7 2.0 09/02/11 09/02/11 

0.007 5.0 09/02/ll 10/05/11 

0.04 5.0 09/02/11 09/22/11 

0.003 5.0 09/02/11 09/22/11 

0.002 5.0 09/02/11 09/22/11 

0.002 5.0 09/02/11 09/22/11 

1.6 2.0 09/02/11 09/02/11 

0.02 5.0 09/02/ll 09/22/11 

0.002 5.0 09/02/ll 09/22/ll 

0.03 5.0 09/02/11 09/22/ll 

0.2 2.0 09/02/11 09/02/ll 

0.006 5.0 09/02/11 09/22/11 

0.03 2.0 09/02/ll 09/02/ll 

0.03 2.0 09/02/11 09/02/11 

0.1G4 100.0 09/01/11 09/01/ll 

0.02 5.0 09/02/ll 09/22/ll 

3.9 2.0 09/02/ll 09/02/ll 

0.03 2.0 09/28/11 10/03/ll 

0.006 5.0 09/02/ll 09/20/ll. 

3.2 2.0 09/02/11 09/02/il 

. 0. 001 5.0 09/02/ll 09/22/11 

0.01 5,0 09/02/ll 09/22/ll 

0.1 5.0 09/02/ll 09/22/ll 

Form I - IN 
154 

Result c Q 

4720 * 
.. · 

. 30.2 

134 N* 
. 124 I 

0.592 . 

0.427 

1030 

11.0 

12.7 

Gl. 2 

49300 

9.000 

1180 

727 

78.8 N* 
36.4 

904 

0.89 

0.155 

.• 32.6 

0.085 

20.5 

88.4 
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Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology _And EnVirOnment, Incorpo serVice Request: K1107694 

Date Collected: 08/09/11 

Date Received: 08/18/11 

Uni. ts: mg /Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP34SB22 Lab Code: K1107694-005 
. 

AnalysiS Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 9.1 5.5 2.0 09/02/11 09/02/11 

Antimony 6010B 9.1 2.7 2.0 09/02/11 09/02/11 

Arsenic 6020A 7.35 o.88 100.0 09/02/11 10/19/11 

Barium 6020A 0.037 0.004 5.0 09/02/11 09/22/11 

Beryllium 6020A 0.015 0.002 5.0 09/02/11 09/22/11 

Cadmium 6020A 0.015 0.002 5.0 09/02/11 09/22/11 

Calcium 6010B 9.1 1.8 2.0 09/02/11 09/02/11 

Chromium 60~0A 0.15 0.02 5.0 09/02/11 09/22/1.1 

Cobalt 6020A 0.015 0.002 5.0 09/02/11 09/22/11 

Copper 6020A 0.07 0.04 5.0 09/02/11 09/22/11 

Iron 6010B 3.7 0.3 2.0 09/02/11. 09/02/11. 

Lead 6020A 0.037 0.007 5.0 09/02/11 09/22/11 

Magnesium 6010B 3.65 0.04 2.0 09/02/11 09/02/11 

Manganese 6010B 1.83 0.04 2.0 09/02/11 09/02/11 

Mercury 7471A l. 78 0.178 100.0 09/01/11 09/01/11 

Nickel 6020A 0.15 0.02 5.0 09/02/11 09/22/11 

Potassium 6010B 73 4.6 2.0 09/02/11 .09/02/11 

Selenium 7742 0.10 0.03 2.0 09/28/11 10/03/11 

Silver 6020A 0.018 0.007 5.0 09/02/11 09/20/11 

Sodium 6010B 18.3 3.7 2.0 09/02/11 09/02/11 

Thallium 6020A 0.015 0.001 5.0 09/02/11 09/22/11 

Vanadium 6020A 0.15 0.02 5.0 09/02/11 09/22/11 

Zinc 6020A 0.4 0.1 5.0 09/02/11 09/?2/ll 

% Solids: 83.0 

Comments: 

Form I - IN 
155 

Result c Q 

8250 * J -
165 * J 

1580 N* 

111 

0.517 

0.391 

3360 N* 

23.6 

18.3 

30.6 

32100 

72.8 

·4870 N* -:r 
387 

16.2 N* rJ 
45.8 

924 

l. 99 

0.096 .. 

51.4 

0.130 

37.6 

77.7 
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INORGANIC ANALYSIS DATA PACKAGE 

Cl~ent: Ecology Alld Environment,_Incorpo Service Request: K1107694 

Date CoLLected: 08/09/11 

Date Rece~ved: 08/18/11 

. Units: . mg/Kg 

Basi.s: DRY 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP37SB24 Lab Code: K1107694-006 

Analysis . D~l. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 9, 6· 5.8 2.0 09/02/11 09/02/11 

Antimony 6010B 9.6 2.9 2.0 09/02/11 09/02/11 

Arsenic 6020A 0.43 0.05 5.0 09/02/11 09/22/11 

Barium 6020A 0.043 0.004 5.0 09/02/11 09/22/11 

Beryllium 6020A 0.017 0.003 5.0 09/02/11 09/22/11 

Cadmium 6020A 0.017 0.003 5.0 09/02/11 09/22/.11 

Calcium 6010B 9.6 1.9 2.0 09/02/11 09/02/11 

Chromium 6020A 0.17 0.03 5.0 09/02/11 09/22/11 

Cobalt . 6020A 0.017 0.003 5.0 09/02/11 09/22/11 

Copper 6020A 0.09 0.04 5.0 09/02/11 09/22/11 

I~on 6010B 3.9 0.3 2.0 09/02/11 09/02/11 

Lead 6020A 0.043 0.008 5.0 09/02/11 09/22/11 

Magnesium 6010B 3.86 0.04 2.0 09/02/11 09/02/11 

Manganese 6010B 1.93 0.04 2.0 09/02/11 09/02/11 

MercUry 7471A 1.93 0.193 100.0 09/01/11 09/01/11 

Nickel 6020A 0.17 0.03 5.0 09/02/11 09/22/11 

Potassium 6010B 77 4.8 2.0 09/02/11 09/02/11 

Selenium 7742 0.10 0.03 2.0 09/28/11 10/03/11 

Silver. 6020A 0.019 0.008 5.0 09/02/11 09/20/11 

Sodium 6010B 19.3 3.9 2.0 09/02/11 09/02/11 

Thallium 6020A 0.017 0.00;! 5.0 09/02/11 09/22/11 

vanadium 6020A 0.17 0.02 5.0 09/02/11 09/22/11 

Zinc 6020A 0.4 0.2 5.0 09/02/11 09/22/11 

% Sol~ds: 80.4 

Comments: 

Form I - IN 
156 

Result c Q 

9700 * 
123 * 
171 N* 
127 

0.424 

0.304 

1710 N* 
20.7 

15.5 

. 39.3 

34700 

12.9 

2840 N* 
633 

45.6 N* 
. 32.8 

767 

0. 77 

0.124 

53.6 

0.094 

37.9 

73.1 

----------------------



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo ·Service Request: Kll07694 

Project No.: NA Date Collected: 08/06/11 

ProjeCt Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: llSMllSB20 

·Analysis 
Ana1yte Method MRL 

Aluminum 6010B 7.1 

Antimony 6020A 0.035 

Arsenic 6020A 0.35 

Barium 6020A 0.035 

Beryllium 6020A 0.014 

. Cadmium 6020A 0.014 

Calcium 6010B 7.1 

Chromium 6020A 0.14 

Cobalt 6020A 0.014 

Copper 6020A 0.07 

Iron 6010B 2.8 

Lead 6020A 0.035 

Magnesium 6010B 2.82 

Manganese 6010B 1.41 

Mercury 7471A 0.336 

Nickel 6020A 0.14 

Potassium 6010B 57 

Selenium 7742 0.10 

Silver 6020A 0.014 

Sodium 6010B 14.1 

Thallium 6020A 0.014 

Vanadium 6020A 0.14 

Zinc 6020A 0.3 

% Solids: 84.8 

Comments: 

MDL 

4.2 

0.006 

0.04 

0.003 

0.002 

0.002 

1.4 

0.02 

0.002 

0.04 

0.2 

0.006 

0.03 

0.03 

0.034 

0.02 

3.5 

0.03 

0.006 

2.8 

0.001 

0.01 

0.1 

Date Rece~ved: 08/18/11 

Units: mg/Kg 

Basis: DRY 

Lab Code:· Kil07694-010 

Oil. Date Date 
Factor Extracted Analyzed 

. 2.0 09/02/11 09/02/11 

5.0 09/02/11 10/05/11 

5.0 09/02/11 09/22/11 

5.0 09/02/11 09/22/11 

5.0 09/0:2/11 09/22/11 

5.0 09/02/11 09/22/11 

2.0 09/02/11 09/02/11 

5.0 09/02/11 09/22/11 

5.0 09/02/11 09/22/11 

5.0 09/02/11 09/22/11 

2.0 09/02/11 09/02/11 

5.0 09/02/11 09/22/11 

2.0 09/02/11 09/02/11 

2.0 09/02/11 09/02/11 

20.0 09/01/11 09/01/11 

5.0 09/02/11 09/22/11 

2 .. 0 09/02/11 09/02/11 

2.0 09/28/11 10/03/11 

5.0 09/02/11 09/20/11 

2.0 09/02/11 09/02/11 

5.0 09/02/11 09/22/11 

5.0 09/02/11 09/22/11 

5.0 09/02/11 09/22/11 

Form I - IN 
157 

Result c Q 

7250 • 
0.755 

88.3 N* J 
165 

0.489 

0.793 

1110 N* 
20.3 

23.2 

45.3 

51900 

10.8 

1720 N* 
820 

3.04 N* J 
49.3 

797 

0.38 

0.263 

51.3 

0.092 

31.3 

90.9 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

. Client: r- Ecology And Environment, Incorpo Serv~ce Request: Kl107694 

Date Collected: 08/08/11 

Date Received: 08/18/11 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL Units: mg/Kg 

Basis: DRY 

Sample Name: '11DS01SB18 Lab Code: K1107694-016 

. 

AnalYsis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 8.3 5.0 2.0 09/02/11 . 09/02/11 

Antimony 6020A a. 042 0.008 5.0 09/02/11 10/05/11 

Arsenic 6020A 0.47 0.06 5.0 09/02/11 09/22/11 

Barium 6020A 0.047 0.005 5.0 09/02/11 09/22/11 

Beryllium 6020A 0.019 0.003 5.0 09/02/11 09/22/11 

Cadmium 6020A 0.019 0.003 5.0 09/02/11 09/22/11 

Calcium 6010B 8.3 1.7 2.0 09/02/11 09/02/11 

Chromium 6020A 0.19 0.03 5.0 09/02/11 09/22/11 

Cobalt 6020A 0.019 0.003 5.0 09/02/11 09/22/11 

Copper 6020A 0.09 0.05 5.0 09/02/11 09/22/11 

Iron 6010B 3.3 0.3 2.0 09/02/11 09/02/11 

Lead 6020A 0.047 0.008 5.0 09/02/11 09/22/11 

Magnesium 6010B 3.34 ·o.o3 2.0 09/02/il 09/02/11 

Manganese 6010B 1. 67 0.03 2.0 09/02/11 09/02/11 

Mercury 7471A 1.69 0.169 100.0 09/01/11 09/01/11 

Nickel 6020A 0.19 0.03 5·.0 09/02/11 09/22/11 

Potassium 6010B 67 4.2 2.0 09/02/11 I 09/02/ll 

Selenium 7742 0.10 0.03 2.0 09/28/11 '10/03/11 

Silver· 6020A 0.017 0.007 5.0 09/02/11. 09/20/11 

Sodium 6010B 16.7 3.3 2.0 09/02/11 09/02/11 

Thallium 6020A 0.019 0.002 5.0 09/02/11 09/22/11 

Vanadium 6020A 0.19 0.02 5.0 09/02/11 09/22/11 

Zinc 6020A 0.5 0.2 5.0 09/02/11 09/22/11 

%Solids: 86.9 

Comments: 

Form I - IN 
158 

Result c Q 

4370 * 

8.260 

209 N* 

128 

0.587 

0.521 

1350 

15.7 

14.8 

44.1 

37700 

9.740 

.1080 

'676 

30.4 N* 

39.1 

800 

0.53 

0.154 

31.3 

0.122 

25.2 

87.4 



Columbia Analytical Services 

Metals 

-1-' 
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107694 

Date Collected: 08/04/11 

Date Rece~ved: 08/18/11 

Units: rng/Kg 

Project NQ .. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: llBD04SB16 Lab Code: Kll07G94-021 

Analysis Oil. Date Date 
Analyte Method MRL MOL Factor Extracted Analyzed 

Alwni~:um GOlOB 10.5 G;3 2.0 09/02/11 09/02/11 

Antimony GOlOB 10.5 3.2 2.0 09/02/11 09/02/11 

Arsenic G020A 0.49 O.OG 5.0 09/02/11 09/22/11 

Barium G020A 0.049 0.005 5.0 09/02/11 09/22/11 

Beryllium G020A 0.020 0.003 5.0 09/02/11 09/22/11 

Cadmium G020A 0.020 0.003 5.0 09/02/11 09/22/11 

Calcium. GOlOB 10.5 2.1 2.0 09/02/11 09/02/11 

Chromium G020A 0.20 0.03 5.0 09/02/11 09/22/11 

Cobalt . G020A 0.020 0.003 5.0 09/02/11 09/22/ll 

Copper 6020A 0.10 0.05 5.0 09/02/11 09/22/11 

Iron 6010B 4.2 0.3 2.0 09/02/11 09/02/ll 

Lead 6020A 0.049 0.009 5.0 09/02/11 09/22/ll 

Magnesium GOlOB 4.20 0.04 2.0 09/02/11 09/02/ll 

Manganese 6010B 2.10' 0.04 2.0 09/02/11 09/02/ll 

Mercury 7471A 1.8G 0.18G 100.0 09/01/11 09/01/,11 

Nickel G020A 0.20 0.03 5.0 09/02/11 09/22/ll 

Potassium · 6010B 84 5.3 2.0 09/02/11 09/02/ll 

Selenium . 7742 0.10 0.03 2.0 09/28/11 10/03/ll 

.Silver G020A .0.021 0.008 5.0 09/02/11 09/20/ll 

Sodium 6010B 21.0 4.2 2.0 09/02/11 09/02/ll 

Thallium 6020A 0.020 0.002 5.0 09/02/11 09/22/11 

vanadium 6020A 0.20 0.02 5.0 09/02/11 09/22/U 

Zinc G020A 0.5 0.2 5.0 09/02/11 09/22/11 

% Sol~ds: 75.G 

Comments: 

Form I - IN 
159 

Result c Q 

12900 * 

112 * ;J 
450 N* 

285 

0.547 

0.322 

2910 N* ";J 
23.8 

8.980 

26.7 

27900 

7.910 

6120 N* J 
331 

. 34.0 N* 3' 
29.4 

1010 

0.49 

0.170 

128 

0.146 

31.8 

74.5 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number:  001096.OX70  
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Laboratory: Columbia Analytical Lab Project Number:  K1107694 
Sampling Dates: 8/15/2011 Sample Matrix: Soil  
Analytical Method: PCBs  (EPA 8082) Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:          Bryan Kroon                                               Date:        11/18/11      
Technical QA Reviewer:                                Date:                            
Project Manager:          Bill Richards                                           Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP74SS K1107694-002 

 
2 11MP72SS K1107694-003 

 
3 11MP76SS K1107694-008 

 
4 11MP91SS K1107694-009 

 
5 11MP78SS K1107694-011 

 
6 11MP77SS K1107694-012 

 
7 11MP79SS K1107694-014 

 
8 11MP73SS K1107694-015 

 
9 11MP83SS K1107694-017 

 
10 11MP85SS K1107694-018 

 
11 11MP75SS K1107694-019 

 
12 11MP92SS K1107694-020 

 
13 11MP84SS K1107694-022 

 
14 

 
  

 
15 

 
  

 
16 

 
  

 
17 

 
  

 
18 

 
  

 
19 

 
  

 
20 
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DATA PACKAGE COMPLETENESS CHECKLIST: 

 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X        Case Narrative present 

Quality Control Summary Package: 
      X        Data Summary sheets 
      X         Matrix Spike/Spike Duplicate Recoveries 
      X        Laboratory Control Sample Recoveries 
      X         Method Blank Summaries 
      X        GC/MS Tuning and Mass Calibration 
      X         Initial Calibration Data 
      X         Continuing Calibration DaXta 
      X        Surrogate Compound Recovery Summary 
      X         Internal Standard Area Summary 

Sample and Blank Data Package Section 
       X        Reconstructed Ion Current (RIC) Chromatogram 
       X        Quantitation Reports 
       X        Raw and Enhanced Mass Spectra 
       X        Reference Mass Spectra for Target Compounds 
       X        Mass Spectral Library Search for TICs 

Raw QC Data Package Section 
       X        DFTPP and/or BFB mass spectra and mass listings 
       X        RIC Chromatogram for Standards, LCS, and MS/MSD 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       NR     List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X       Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times                     YES  

2 
 
GC/MS Tuning Criteria                     YES  

3 
 
Initial Calibrations                     YES  

4 
 
Continuing Calibrations                     YES  

5 
 
Laboratory Control Sample                     YES  

6 
 
Matrix Spike/Matrix Spike Duplicate                     YES     

7 
 
Blanks and Background Samples                     YES                   

8 
 
Surrogate Compounds                     YES                     

 
9 

 
Internal Standards                     YES               

10 
 
Duplicate Analyses                     YES       

11 
 
Analyte Identification                     YES  

12 
 
Analyte Quantitation                     YES  

13 
 
Overall Assessment of Data                     YES  

14 
 
Usability of Data                     YES 

 
Comments:   
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1.  HOLDING TIMES 
 

      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample 
preservation or custody unless specified.  For those samples analyzed outside holding 
time requirements, the detected results have been qualified as estimated (J), and the 
non-detected results have been qualified either as estimated (UJ) or rejected (R) based 
on the reviewer’s judgment.  

 
Water Samples: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C: 7 days (from collection) for extraction; 40 days (from extraction) for analysis. 
Soil or Other Matrices: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C:14 days (from collection) for extraction;40 days (from extraction) for analysis. 

 
Comments:  Analytical holding time was met. 

 
 
 
 

2.  GC/MS INSTRUMENT PERFORMANCE CRITERIA 
 
 
   X       
        

 
BFB (EPA 8260B) or DFTPP (EPA 8270C) has been run for every 12 hours of 
sample analysis per instrument. 

 
   X       
     

 
The BFB or DFTPP ion abundance criteria indicated in EPA/540/G-90/004 
have been met for each instrument. 

 
Comments:  None.
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
               Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (average RRF >= 0.05; %RSD <= 30).  For analytes which exceeded 
the %RSD control limit, associated detected results are qualified as estimated (J).  If the 
low calibration level was not detected, the non-detected results are qualified (UJ).  For 
analytes which exceeded the RRF control limit, associated detected results are qualified 
as estimated (J) and the non-detected results are qualified as rejected (R). 
 
Comments:  Percent relative standard deviation values of all target analytes were within the 
control limits.      
 
  
 

 
4.  CONTINUING CALIBRATIONS 

 
       X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Percent Differ-
ence (%D) values were within the control limit (%D <= 20).  For analytes which exceeded 
the %D control limit, associated detected results are qualified as estimated (J).  In cases 
where the %D is very high and indicates a severe loss of instrument sensitivity, the 
associated non-detected results may be qualified as estimated (UJ) or rejected (R) based 
on the professional judgment of the reviewer. 
 
Comments:  Percent difference values were within the control limits. 
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5.  LABORATORY CONTROL SAMPLE 
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments: All LCS recoveries were within the control limits generated by the laboratory. 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
     X        Acceptable  
              Acceptable with qualification  
             Unacceptable 
              No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  Sample 11MP76SS was used for MS/MSD.  The recoveries were within the 
control limits generated by the laboratory.   

 
 
 
 
 
 
 
 
 

7.  BLANKS AND BACKGROUND SAMPLES 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number:  001096.OX70  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 7 of 11 

 
             Acceptable   
      X       Detection Limits Adjusted 
 
The following blanks were analyzed: 
    X         Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks     
              Rinsate Blanks     
              Background Samples     
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No Aroclors were detected in the method blank at the reporting limit level. 
 

 
8.  SURROGATE COMPOUNDS 

 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms. 
 
Comments:  Surrogate recoveries were within the control limits. 
 
 
 

 
 

9.  INTERNAL STANDARDS 
 

      X       Acceptable  
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              Acceptable with qualification  
              Unacceptable 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are qualified as estimated (UJ).  If the internal standard area is <10% of the calibration 
area, both the detected and non-detected results are rejected (R).  If the internal standard 
area is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments: The internal standard areas were within the range of 50% to 200% of the internal 
standard area for the continuing calibration. 

 
 

10.  DUPLICATE ANALYSES 
 
              Acceptable  
      X       Acceptable with qualification  
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
      X       Field Duplicates  
              Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
Comments:   Laboratory duplicate analysis was within quality control limits.                   
 
  
 

11.  ANALYTE IDENTIFICATION 
 
Evaluate the ion profiles for the sample analytes and compare them to the library ion 
profiles provided by the laboratory.  Note any identifications which are not sufficiently 
supported by comparison to known ion profiles. 
 
Comments:  Analyte identification was acceptable.   
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12.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
EPA 8260B, water samples: 
ug/L =   (analyte area)(amount of internal standard, ng)  
 (internal standard area)(RF)(volume of water purged, mL) 
 
EPA 8260B, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)                    

(internal standard area)(RF)(weight of soil extracted, g)(fraction solids) 
 
EPA 8270C, water samples: 
ug/L =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)       
 (internal standard area)(RF)(volume of sample extracted, mL)(injection volume, uL) 
 
EPA 8270C, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)                  
 (internal standard area)(RF)(weight of sample extracted, g)(fraction solids)(injection volume, uL)    
     
 
Comments:  No analytes were detected in these samples. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
13.  OVERALL ASSESSMENT OF DATA 

 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
       X      Acceptable with Qualification 
              Rejected 
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Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X        Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
 The data reviewer must use professional judgment and express concerns and 
comments on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
14.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
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TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 
 
 

15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
Problem: No problems requiring corrective action were found. 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name 

11MP74SS 
11MP72SS 
11MP76SS 
11MP91SS 
11MP78SS 
l!MP77SS 
l!MP79SS 
!!MP73SS 
!!MP83SS 
!!MP85SS 
l!MP75SS 
l!MP92SS 
l!MP84SS 
l!MP76SS 
!!MP76SSMS 
11MP76SSDMS 

Cover Page- Organic Analysis Data Package 
Polychlorinated Biphenyls (PCBs) 

Date 
Lab Code Collected 

K1107694-002 08/15/2011 
Kl107694-003 08/15/2011 
K1107694-008 08/15/2011 
K1107694-009 08/15/2011 
K1107694-011 08/15/2011 
KI107694-0l2 08/15/2011 
Kll07694-014 08/15/20!! 
K1107694-0 15 08/15/20!! 
KII07694-017 08/15/20!! 
Kll07694-018 08/15/20!! 
Kl107694-019 08/15/2011 
K1107694-020 08/15/2011 
Kll07694-022 08/15/20!1 
KWG!!08615-1 08/15/20!! 
KWG1108615-2 08/15/20!1 
KWG!l08615-3 08/15/20!! 

Service Request: K1107694· 

Date 
Received 

08/18/2011 
08/18/2011 
08/18/2011 
08/18/2011 
08/18/2011 
08/18/2011 

. 08/18/20!! 
08/18/2011 
08/18/20!! 
08/18/2011 
08/18/20!! 
08/18/20!! 
08/18/20!! 
08/18/20!! 
08/18/20!! 
08/18/20!! 

I certify that tills data package is in compliance with the terms and cqnditions of the contract, both technically and for completeness, for other than the 
conditions detailed in the ca~e narrative. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on 
floppy diske · as been authorized by the Laboratory Manager or the Managers designee, as verified by 1h following signature. 

Date;;_ -~-=-006-+------- Title:: ________ -1--~-----

Cover Page - Organic Page 1 of 1 
u:\Stealth\CI)'Stal.rpt\FonnSSum.rpt 
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COLUMBIA ANAL YTICAJ;, SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

. Sample Name: 11MP74SS 
Lab Code: KII07694-002 

Extraction Method: EPA 3541 
Analysis Method: 8082A 

Analyte Name Resnlt Q 

Aroclor 1016 NDU 
Aroclor 1221 NDU 
Aroc1or 1232 NDU 
Aroclor 1242 NDU 
Aroclor 1248 NDU 
Aroclor 1254 NDU 
Aroclor 1260 NDU 

Surrogate Name %Rec 

Decachlorobiphenyl 87 

Comments: 

Printed: 09/09/20ll 10:15:48 
u:\Stealth\Crystal.rpt\FonnlmNew.rpt Merged 

Polychlorinated Biphenyls (PCBs) 

Control 
Limits 

35-133 

Dilntion 
MRL MDL Factor 

0.097 0.019 I 
0.20 0.019 I 

0.097 0.019 I 

0.097 0.019 I 
0.097 0.019 I 
0.097 0.019 I 

0.097 0.019 1 

Date 
Analyzed Note 

09/03/11 Acceptable 

Form lA- Organic 

1178 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/11 

08/28/11 
08/28/1! 
08/28111 

08/28/ll 

Service Reqnest: K1107694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/03/11 KWGII08615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 
09/03/11 KWG1108615 -- .. 

09/03/11 KWGI108615 

09/03/ll KWG1108615 

Page I of I 
SuperSet Reference: RR132906 



I COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project; 
Sample Matlix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 

Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

Aroclor 1260 

Surrogate Name 

Decachlorobiphenyl 

Conunents: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine . 
Soil 

Polychlminated Biphenyls (PCBs) 

11MP72SS 
K1107694-003 

EPA3541 
8082A 

Result Q 

NDU 
.ND U 
NDU 
ND U. 
NDU 
NDU 
NDU 

%Rec 
Control 
Limits 

89 35-133 

Dilution 
MRL MDL Factor 

O.G95 0.019 I 
0.19 0.019 I 
0.095 0.019 I 

0.095 0.019 I 
0.095 0.019 I 
0.095 0.019 I 

·0.095 0.019 I 

Date 
Analyzed Note 

09/03/11 Acceptable 

Printed: 09/09/2011 10:15:51 
u:\Stcalth\CrystaLrpt\FormlrnNew.rpt Merged 

Fmm lA- Organic 

1179 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/11 

08/28/11 
08/28/II 
08/28/11 

08/28/11 

Service Request: Kll07694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mgiKg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/0.3/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 

Page I of I 
SuperSet Reference: RR132906 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Polychlorinated Biphenyls (PCBs) 

Sample Name: 11MP76SS 
'Lab Code: Kl107694-008 

Extraction Method: EPA3541 
Analysis Method: 8082A 

Analyte N arne 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 

Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

Aroclor 1260 

Surrogate Name 

Decachlorobiphenyl 

Conunents: 

Printed: 09/09/2011 10:15:54 
u:\Stealth\CrystaLrpt\Form lmNcw.rpt 

Result Q 

NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 

%Rec 

91 

Merged 

Dilution 
MRL MDL Factor 

0.098 0.019 I 
0.20 0.019 1 
0.098 0.019 1 

0.098 0 .. 019. 1 
0.098 0.019 1 
0.098 0.019 I 

0.098 0.019 1 

Control Date 
Limits Analyzed Note 

35-133 09/03/11 Acceptable 

Form lA- Organic 

1180 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/11 

08/28/11 
08/28111 
08/28111 

08/28111 

Service Request: Kll07694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mg!Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed ·Lot Note 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG!l08615 
09/03/11 KWG1!08615 
09/03111 KWG1108615 

09/03/11 KWG1108615 

Page I of I 
SuperSet Reference: RR132906 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Sample Name: JIMP91SS 
·Lab Code: K1107694-009 

E~iraction Method: EPA3541 
Analysis Method: 8082A 

Analyte Name Result Q 

Aroclor 1016 NDU 
Aroclor 1221 NDU 
Aroclor 1232 NDU 

Aroclor 1242 NDU 
Aroclor 1248 NDU 
Aroclor 1254 NDU 

Aroclor 1260 NDU 

Surrogate" Name %Rec 

Decachlorobiphenyl 92 

Comments: 

Printed: 09/09/2011 10:15:57 
u:\Slealth\Crystal.rpt\Forml mNew.rpt Merged 

Polychlorinated Biphenyls (PCBs) 

Control 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.10 0.019 1 
0.20 0.019 1 
0.10 0.019 1 

0.10 0.019 I 
0.10 0.019 1 
0.10 0.019 1 

0.10 0.019 1 

Date 
Analyzed Note 

09/03/11 Acceptable 

Fonn lA- Organic 

1181 

Date 
Extracted 

08/28/1 I 
08/28/11 
08/28/11 

08/28/11 
08/28/11 
08/28/11 

08/28/11 

Service Request: K1107694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mg!Kg 
· Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWGII08615 
09/03/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 

Page I of 1 
SuperSet Reference: RR132906 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Sample Name: 11MP78SS 
Lab Code: K1107694-0 11 

Extraction Method: EPA 3541 
Analysis Method: 8082A 

Analyte Name Result Q 

Aroclor 1016 NDU 
Aroclor 1221 NDU 
Aroclor 1232 NDU 
Aroclor 1242 NDU 
Aroclor 1248 NDU 
Aroclor 1254 NDU 
Aroclor 1260 NDU 

Surrogate Name o/oRec 

Decachlorobiphenyl 83 

Conunents: 

Printed: 09/09/2011 10:16:00 
u:\Stealth\Crystal.rpt\Fom'll mNcw.rpt Merged 

Polychlorinated Biphenyls (PCBs) 

Control 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.097 0.019 I 
0.20 0.019 I 
0.097 0.019 I 

0.097 0.019 I 
0.097 0.019 I 
0.097 0.019 I 

0.097 0.019 I 

Date 
Analyzed Note 

09/03/11 Acceptable 

Fonn lA- Organic 

1182 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/11 

08/28/11 
08/28/11 
08/28/11 

08/28/11 

Service Request: KII07694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 

Page I of I 
SuperS~:t Reference: RR132906 



COLUMBIA ANALYTICAL SERVICES, JNC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Sample Name: 11MP77SS 
Lab Code: !(1107694-0 12 

Extraction Method: EPA3541 
Analysis Method: 8082A 

Analyte Name Result Q 

Aroclor 1016 NDU 
Aroclor 1221 NDU 
Aroclor 1232 NDU 
Aroclor 1242 NDU 
Aroclor 1248 NDU 
Arocior 1254 NDU 
Aroclor 1260 NDU 

Surrogate Name %Rec 

Decach1orobiphenyl 90 

Comments: 

Printed: 09/09/2011 10:16:03 
u:\Stealth\CrystaLrpt\FonnlmNcw.rpt 

Polychlorinated Biphenyls (PCBs) 

Control 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.098 0.019 I 
0.20 0.019 I 
0.098 0.019 I 

0.098 0.019 I 
0.098 0.019 1 
O.G98 0.019 1 

0.098 0.019 1 

Date 
Analyzed Note 

09/03/11 Acceptable 

Form lA- Organic 

1183 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/ll 

08/28/ll 
08/28/11 
08/28/11 

08/28/ll 

Service Request: K1107694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mgf.Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWGJJ08615 

09/03/11 KWGIJ08615 

Page 1 of 1 
. SuperSetReference: RR132906 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Res:ults 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Sample Name: 11MP79SS 
Lab Code: K1107694-014 

Extraction Method: EPA3541 
Analysis Method: 8082A 

Analyte Name Result Q 

Aroc1or 10 I 6 NDU 
Aroclor 1221 NDU 
Aroc1or 1232 NDU 
Aroclor 1242 NDU 
Aroclor 1248 NDU 
Aroclor 1254 NDU 
Aroc1or 1260 NDU 

Surrogate Name 0/oRec 

Decachlorobipheny1 90 

Comments: 

Printed: 09/09/2011 10:16:06 
u:\Stea!th\Ctystal.rpt\FormlmNew.rpt Merged 

Polychlorinated Biphenyls (PCBs) 

Dilution 
MRL MDL Factor 

0.098 0.019 I 
0.20 0.019 1 
0.098 0.019 1 

0.098 0.019 I 
0,098"-·. 0.019 I 
0.098 0.019 I 

0.098 0.019 I 

Control Date 
Limits Analyzed Note 

35-133 09/03/ll Acceptable 

Form lA- Organic 

1184 

Date 
Extracted 

08/28111 
08/28111 
08/28111 

08/28/11 
08/28111 
08/28111 

08/28/11 

Service Request: K1107694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWGII08615 
09/03/11 KWG11086!5 
09/03/11 KWG1108615· 

09/03/ll KWG!108615 
09/03/ll KWG\108615 
09/03/11 KWG11086l5 

09/03/11 KWG1108615 

Page I of 1 
SuperSet Reference: RR1329.06 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results. 

Client: 
Project: 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Matrix: Soil 

Sample Name: 11MP73SS 
Lab Code: K1107694-015 

Extraction Method: EPA3541 
Analysis Method: 8082A 

Analyte Name 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 

Aroc1or 1242 
Aroc1or 1248 
Aroclor 1254 

Aroclor 1260 

Surrogate Name 

Decachlorobiphenyl 

Conunents: 

Printed: 09/09/2011 10:16:09 
u:\Stealth\Ccystal.rpt\FormlmNew .rpt 

Result Q 

NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 

%Rec 

80 

Merged 

Polychlorinated Biphenyls (PCBs) 

Control 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.092 0.019 1 
0.19 0.019 1 

0.092 0.019 1 

0.092 0.019 1 
0.092 0.019 1 
0.092 0.019 1 

0.092 0.019 1 

Date 
Analyzed Note 

09/03/11 Acceptable 

Form lA- Organic 

1185 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/11 

08/28/11 
- 08/28111 

08/28111 

08/28/11 

Service Request: K1107694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/03111 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWG!l08615 

09/03/11 KWG1108615 

Page I of 1 
SuperSet Reference: RR132906 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Polychlorinated Biphenyls (PCBs) 

Sample Name: !1MP83SS 
Lab Code: K11 07694-017 

Extraction Method: EPA3541 
Analysis Method: 8082A 

Analyte N arne Result Q 

Aroclor 1016 NDU 
Aroclor 1221 NDU 
Aroclor 1232 NDU 

Aroclor 1242 NDU 
Aroclor 1248 NDU 
Aroclor 1254 NDU 

Aroclor 1260 NDU 

Surrogate Name %Rec 

Decachlorobipheny1 86 

Comments: 

Printed: 09/09/2011 10:16:12 
u:\Stenlth\Crystal.rpt\Forrnl mNew.rpt Morged 

Control 
Limits 

35-133 

MRL MDL 

0.099 0.019 
0.20 0.019 
0.099 0.019 

0.099 0.019 
0.099 0.019 
0.099 0.019 

0.099 0.019 

Date 
Analyzed 

09/03/11 

Form lA- Organic 

1186 

Dilution 
Factor 

I 
1 
1 

1 
1 
1 

1 

Note 

Acceptable 

Date 
Extracted 

08/28/!1 
08/28/!1 
08/28/!1 

08/28/11 
08/28/11 
08/28/11 

08/28/11 

Service Request: K1107694 
Date Collected: 08/15/20 !1 
Date Received: 08/18/20!1 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/03/11 KWG1108615 
09/03/11 KWG1108615 

09/03/11 KWGI108615 
09/03/11 KWGI108615 
09/03/11 KWGII08615 

09/03/11 KWG!l08615 

Page 1 of 1 
SuperSet Reference: RR132906 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Sample Name: l!MP85SS 
Lab Code: K1107694-0 I8 

Extraction Method: EPA354I 
Analysis Method: 8082A 

Analyte Name Result Q 

Aroclor 10I6 NDU 
Aroclor I22 I NDU 
Aroclor I232 NDU 
Aroclor I242 NDU 
Aroclor I248 NDU 
Aroclor I254 NDU 
Aroclor I260 ND U 

Surrogate Name %Rec 

Decachlorobiphenyl 82 

Comments: 

Printed: 09/09/2011 10:16:15 
u:\Stealth\Crysta!.rpt\Form 1 mNew .rpt Merged 

Polychlorinated Biphenyls (PCBs) 

Control 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.096 O.OI9 I 
0.20 0.019 I 
0.096 0.019 I 

0.096 O.OI9 I 
0.096 O.OI9 I 
0.096 O.OI9 I 

0.096 0.019 

Date 
Analyzed Note 

09/03/11 Acceptable 

Form lA- Organic 

1187 

Date 
Extracted 

08/28/ll 
08/28/ll 
08/28/ll 

08/28/ll 
08/28/ll 
08/28/ll 

08/28/ll 

Service Request: KI 107694 
Date Collected: 08/15/20 li 
Date Received: 08/I8/20 II 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date E:..iraction 
Analyzed Lot Note 

09/03/ll KWG1108615 
09/03/ll KWG!I08615 
09/03/1 I KWGII086!5 

09/03/ll KWGII086I5 
09/03/11 KWG!I086I5 
09/03/ll KWGII08615 

09/03/11 KWG1108615 

Page 1 of 1 
SuperSet Refmmce: RR132906 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Aroclor 1016 
Aroclor I22I 
Aroclor I232 

Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

Aroclor I260 

Surrogate Name 

Decachlorobiphenyl 

Comments: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Polychlorinated Biphenyls (PCBs) 

IIMP75SS 
K1107694-019 

EPA 3541 
8082A 

Result Q 

NDU 
NDU 
NDU 
ND U. 
NDU 
NDU 
NDU 

%Rec 
Control 
Limits 

81 35-133 

Dilution 
MRL MDL Factor 

0.10 0.019 1 
0.20 0.019 I 
0.10 0.019 I 

0.10 0.019 I 
0.10 0.019 1 
0.10 0.019 1 

0.10 0.019 I 

Date 
Analyzed Note 

09/03/11 Acceptable 

Prioted: 09/09/2011 10:16:18 Form lA- Organic 
u:\Stealth\Crystlll.rpt\FormlmNew.rpt Merged 

1188 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/11 

08/28/11 
08/28/11 
08/28/11 

08/28/II 

Service Request: Kll07694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/03/11 KWGI108615 
09/03/11 KWGII08615 

09/03/11 KWGI108615 
09/03/11 KWGII08615 
09/03/11 KWGI1086!5 

09/03/11 KWG11086!5 

Page 1 of 1 
SuperSet Reference: RR132906 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Sample Name: 11MP92SS . 
Lab Code: KII07694·020 

Extraction Method: EPA354I 
Analysis Method: 8082A 

Analyte N arne Result Q 

Aroclor 1016 NDU 
Aroclor 122I NDU 
Aroclor 1232 NDU 
Aroclor 1242 NDU 
Aroclor 1248 NDU 
Aroclor I254 NDU 
Aroclor I260 NDU 

Surtogate Name 0/oRec 

Decachlorobiphenyl 83 

Comments: 

Printed: 09/09/2011 IO:I6:2I 
u:\Stealth\Crystal.Ipt\FonnlmNcw,rpt Merged 

Polycbloriuate<I Biphenyls (.l'CBs) 

Control 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.099 O.OI9 I 
0.20 O.OI9 I 

0.099 O.OI9 I 

0.099 O.OI9 I 
0.099 O.OI9 1 
0.099 O.OI9 I 

0.099 O.OI9 1 

Date 
Analyzed Note 

09/03/11 Acceptable 

· Form lA- Organic · 

1189 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/11 

08/28/Il 
08/28/11 
08/28/11 

08/28/ll 

Service Request: K1107694 
Date Collected: 08/IS/20 11 
Date Received: 08/I8/20I1 

Units: mg!Kg 
Basis: Dry 

Level: Low· 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/03/11 KWGIJ08615 
09/03/11 KWGII086!5 

09/03/11 KWGII086!5 
09/03/11 KWG11086!5 
09/03/11 KWG1108615 

09/03/11 KWG1108615 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrb:: Soil 

Sample N arne: 11MP84SS 
Lab Code: Kll07694-022 

Extraction Method: EPA3541 
Analysis Method: 8082A 

Analyte Name Result Q 
Aroclor !016 NDU 
Aroclorl221 NDU 
Aroc!or 1232 NDU 
Aroclor 1242 NDU 
Aroc1or 1248 NDU 
Aroclor 1254 NDU 
Aroclor 1260 NDU 

Surrogate Name %Rec 

Decachlorobiphenyl 86 

Comments: 

Printed: 09/09/2011 10:16:24 
u:\Stealth\Crystal.rpt\FonnlmNcw.rpt Merged 

Polychlorinated Biphenyls (PCBs) 

ContrOl 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.098 0.019 I 
0.20 0.019 I 
0.098 0.019 1 

0.098 0.019 1 
0.098 0.019 1 
0.098 0.019 1 

0.098 0.019 1 

Date 
Analyzed Note 

09/03/11 Acceptable 

Form lA- Organic 

1190 

Date 
Extracted 

08/28/11 
08/28/11 
08/28/11 

08/28/11 
08/28/11 
08/28/11 

08128/11 

Service Request: Kl107694 
Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108615 
09/03/11 KWG11086!5 
09/03/11 KWG!I086!5 

09/03/11 KWG1108615 
09/03/11 KWGII08615 
09/03/11 KWG11086!5 

09/03/11 KWG!108615 

Page 1 of I 
SuperSet Reference: RR132906 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1107694-DV-RDM TPHD-RRO.doc –11/11/10            Page 1 of 11 

Laboratory:  Columbia Analytical  Lab Project Number:  RO72 
Sampling Dates: 9/20/10  Sample Matrix: Soil 
Analytical Method: TPHD by AK102/AK103  Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:                        Bryan Kroon                                  Date:          11/18/11   
Technical QA Reviewer:                                 Date:                            
Project Manager:                         Bill Richards                      Date:                            
 

SAMPLE IDENTIFICATION: 
 

Sample No. Sample I.D. CAS ID 

1 11MP70SS K1107694-001 
2 11MP36SB18 K1107694-007 

3 11MP37SB16 K1107694-013 

4   

5   

6   

7   

8   

9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
 

Checklist Code:  
        X       Included: no problems 
         *        Included: problems noted in review 
        O       Not Included and/or Not Available 
       NR      Not Required 
         RS      Provided As Re-submission 
 
Case Narrative: 
          X       Case Narrative present 
 
Quality Control Summary Package: 
        X      Data Summary sheets 
        X       Matrix Spike/Spike Duplicate Recoveries 
        X      Laboratory Control Sample Recoveries 
        X      Method Blank Summaries 
        X      Initial Calibration Data 
        X      Continuing Calibration Data 
        X      Surrogate Compound Recovery Summary 
       NR    Internal Standard Area Summary 
 
Sample and Blank Data Package Section 
       X       Chromatograms 
       X       Quantitation Reports 
 
Raw QC Data Package Section 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       X        List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X        Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY 
 

 
The data were validated in accordance with the National Functional Guidelines for 
Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 
Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 
each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 Holding Times YES 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate YES 

7 Blanks and Background Samples YES 

8 Surrogate Compounds YES 

9 Internal Standards N/A 

10 Duplicate Analyses YES 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data YES 
 
Comments:  N/A: Not Applicable 
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1.  HOLDING TIMES 
  
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  
  
Water Samples: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 7 days (from collection) to extraction; 40 days (from extraction) to 
analysis. 
Soil or Other Matrices: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 14 days (from collection) to extraction;40 days (from extraction) to 
analysis. 
  
Comments:  Analytical holding time was met. 

 
 
 

2.  INSTRUMENT PERFORMANCE CRITERIA 
 

    X         Raw data has been checked to verify that there is adequate resolution (>25%) 
between peaks of the standard compounds. 

    X         Raw data has been checked to verify that retention time windows are 
reported and that all standard compounds are within the windows. 

 
Comments:  
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20).  For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J).  In cases where the low 
calibration level was not detected, the non-detected results are qualified (UJ). 
 
Comments: TPH as diesel and motor oil standards were used and %RSD values were within 
the control limit. 

 
 
 
 

4.  CONTINUING CALIBRATIONS 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Relative 
Response Factors (RRF), and Percent Difference (%D) values were within control limits 
(%D <= 15).  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the %D is very high and indicates a 
severe loss of instrument sensitivity, the associated non-detected results may be 
qualified as estimated (UJ) or rejected (R) based on the professional judgment of the 
reviewer. 
 
Comments:  Diesel and motor oil standards were analyzed and percent difference values were 
within the control limit. 
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5.  LABORATORY CONTROL SAMPLE 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments:  LCS recoveries were within the control limit.  
 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
      X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
________No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  Sample 11MP37SB16 was used for MS/MSD analysis and the recoveries were 
within the control limits. 
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7.  BLANKS AND BACKGROUND SAMPLES 

 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
     X        Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks    
              Rinsate Blanks    
              Background Samples   
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments: No contamination was found in the method blank at reporting limit level, however 
due to the contamination of the method blank KWG1108292-3 below the reporting limit, sample 
11MP37SB16 results qualified “U”. 

 
  

8.  SURROGATE COMPOUNDS 
 
      X       Acceptable  
             Acceptable with qualification  
             Unacceptable 
               No surrogates analyzed 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms.  If there are no limits specified in the method, laboratory limits 
based on historical performance may be used at the discretion of the reviewer. 
 
Comments:  The surrogate recoveries were within the control limits.   
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9.  INTERNAL STANDARDS 
 

              Acceptable  
              Acceptable with qualification  
              Unacceptable 
       X      No internal standards analyzed 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
qualified as estimated (UJ).  If the internal standard area is <10% of the calibration area, 
both the detected and nondetected results are rejected (R).  If the internal standard area 
is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments:  
 

 
 

10.  DUPLICATE ANALYSES 
 
      X      Acceptable  
              Acceptable with qualification  
              Unacceptable 
             No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 
  RPD  =   2(Value 1 - Value 2)   x   100% 
    Value 1 + Value 2 
     
Comments:    Laboratory duplicate analysis was within control limits. 
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11.  ANALYTE IDENTIFICATION 
 
Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. 
 
Comments: TPH as diesel was in the range of C10 to C25 and TPH as motor oil was in the 
range of C25 to C36.   

 
 

 
12.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
Purgeable analyses, water samples: 
ug/L = (analyte area)(amount of external standard, ng)          
               (external standard area)(volume of water purged, mL) 
 
Purgeable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)                    
 (external standard area)(weight of soil extracted, g)(fraction solids) 
 
Extractable analyses, water samples: 
ug/L =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)       
                   (external standard area)(volume of sample extracted, mL)(injection volume, uL) 
 
Extractable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)  
               (external standard area)(weight of sample extracted, g)(fraction solids)(injection volume, uL) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MP70SS 
 
((824.05x10mLx1.0)/(30.40gx64.5))x1 = 4.2026 g/kg = 420.26 mg/kg 
Lab reported 420 mg/kg 
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13.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X      Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid. 
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14. USABILITY OF DATA 
 
 

A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS.  
 
 

 
15.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problem requiring corrective action was found. 
 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
 
 
 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name 

JJMP70SS 
11MP36SB18 
1IMP37SB16 
11MP37SB16 
11MP37SB16MS 
JJMP37SB16DMS 

Cover Page - Organic Analysis Data Package 
Residual Range Organics 

Date 
Lab Code Collected 

KI 107694-00 I 08/15/2011 
K1!07694-007 08/09/2011 
KI107694-0 13 08/09/2011 
KWG1109321-1 08/09/2011 
KWG1109321-2 08/09/2011 
KWGI109321-3 08/09/2011 

Service Request: KJJ07694 

Date 
Received 

08/18/2011 
08/18/2011 
08/18/2011 
08/18/2011 
08/18/2011 
08/18/2011 

I certify iliat this data package is in compliance with the tenns and conditions of the contract, both technically and for completeness, for other fuan the 
conditions detailed in the case mutative. Release of the data contained in tl1is hardcopy d~ta package and in the computer-readable data submitted on 
floppy diskette has been authorized by the Laboratory Manager .or the Manager1s designee, as verified by the follovving signature. 

Signature:._·-to"-"·'-'--'......_""'---""-Z""-' _);---"'~=· <'""'" ""'-'&V""--- Name:----.:L=I"--'-' '('{......_~_"±_._,9v\J=-·¥~'-'-'-lf1f:t;"-"'/ __ 

Date: ____ -'-+9 ~""-:J--"-;G;f-111" f------- Title: ___ ~S"'.'-"'""'-'·',y""v'-''~k-~--~.-.,_c\--+-------
Cover Page ~ Organic Page 1 of I 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Residual Range Organics 

Sample Name: 
Lab Code: 

IIMP70SS 
K1107694-001 

Extraction Method: EPA 3550B 
Analysis Method: AKI03 

Analyte Name 

C25- C36 RRO 

Surrogate Name 

n· Triacontane 

Corrunents: 

Printed: 09/27/2011 13:54:43 
u:\Stealth\Crystnl.rpt\FormlmNew:rpt 

Result Q 

420 z 

0/oRec 

101 

Merged 

MRL MDL 

160 4.5 

Control Date 
Limits Analyzed 

50-150 09/07/11 

Form lA- Organic 

968 

Dilution 
Factor 

1 

Note 

Acceptable 

Service Request: Kll07694 
Date Collected: 08/15/2011 
Date Received: 08/18/20 II 

Date Date 
Extracted Analyzed 

08/23111 09/07/11 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Extraction 
Lot 

KWGI108292 

Note 

Page 1 of I 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: 
Sample Matrix: 

Sample N arne: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Red Devil Mine 
Soil 

l!MP36SB18 
Kl107694-007 

EPA3550B 
AKI03 

Analyte Name Result Q 

C25- C36 RRO 72J 

Surrogate Name %Rec 

n-Triacontane 91 

Comments: 

Printed: 09/27/2011 13:54:46 
u:\Stealtb\Crystal.rpt\Fonn lmNew .rpl Merged 

Residual Range Organics 

Control 
Limits 

50-150 

MRL MDL 

130 3.6 

Date 
Analyzed 

09/07/11 

Fonn IA- Organic 

.969 

Dilution 
Factor 

Note 

Acceptable 

Service Request: Kl107694 
Date Collected: 08/09/20 ll 
Date Received: 08/18/20 ll 

Date Date 
Extracted Analyzed 

08/23/11 09/07 Ill 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Extraction 
Lot 

KWG1108292 

Note 

Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrh: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Residual Range Organics 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

11MP37SB16 
K1107694-013 

EPA 3550B 
AK103 

Result Q 

C25- C36 RRO 19 J 'L.l 

Surrogate Name 

n~Triacontane 

Conunents: 

Printed: 09/27/2011 13:54:49 
u:\Stealtb\Crystal.rpt\FormlmN ew.rpt 

o/oRec 

86 

Merged 

Control 
Limits 

50-150 

MRL MDL 
120 3.4 

Date 
Analyzed 

09/07/11 

Form lA- Organic 

' 970 

Dilution 
Factor 

I 

Note 

Acceptable 

Service Request: KII07694 
Date Collected: 08/09/2011 
Date Received: 08/18/2011 

Date Date 
Extracted Analyzed 

08/23/11 09/07/11 

Units: mg!Kg 
Basis: Dry 

Level: Low 

Extraction 
Lot 

KWG1108292 

Note 

Page I of 
SuperSet Reference: RRI33596 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1107694-DV-RDM SPLP METALS.DOC- 11/3/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1107694  

Sampling Dates:  8/8/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:     11/21/2011     
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 11DS01SB18 K1107694-016 

 
2   

 
3   

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1107694-DV-RDM SPLP METALS.DOC- 11/3/10 Page 5 of 9 

 
3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Batch QC was used for the matrix spike.  All SPLP metals recoveries except 
Antimony in the matrix spike and Iron in the duplicate, were within the control limits.  The 
detected results were qualified as estimated (J).    
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blanks were free of contamination at reporting limit level with the 
exception of iron. The concentration of iron in the field sample was greater than 5x the blank 
concentration so no qualification of the data is required. Calibration blanks were free of 
contamination at the reporting limit level, no qualification of the data is required.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Duplicate analysis of laboratory duplicates were within control limits of less than 
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20% where both analytes were detected in the sample. 
   

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11DS01SB18 
AL: (1184 ug/L)*(20mL/20mL) = 1184 ug/L 
Lab reported 1180 ug/L 
Ba: (26.35 ug/L)*(20mL/20mL) = 26.35 ug/L 
Lab reported 26.4 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
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A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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C~~ent: Ecology And Environment, Incorpo Se~ce Request: K1107694 

Date Co~~ected: 08/08/11 

Date Received: 08/18/11 

Units: ug/L 

Project No.: NA 

Project N~e: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Sample Name: l1DS01SB18 Lab Code: K1107694-016 

Allalysis Dil. Date Date 
Ana~yte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 50 30 1.0 10/18/ll 10/19/11 

Antimony 6010B 50.0 20.0 1.0 10/18/11 10/19/11 

Arsenic 6010B 100 20 1.0 10/18/11 10/19/ll 

Barium 6010B 1000 1.0 1.0 10/18/11 10/19/11 

Beryllium 6010B . 5.0 0.20 1.0 10/18/11 10/19/11 

Cadmium 6010B 10 0.8 1.0 10/18/11 10/19/11 

Calcium 6010B 1000 10.0 1.0 10/18/11 10/19/11 

Chromium 6010B 10.0 3.0 1.0 10/18/11 10/19/11 

Cobalt 6010B 10 2.0 1.0 10/18/11 10/19/11 

Copper 6010B 10.0 5.0 1.0 10/18/11 10/19/11 

Iron 6010B 20.0 2.0 1.0 10/18/11 10/19/11 

Lead 6010B 50.0 8.0 1.0 10/18/11 10/19/11 

Magnesium 6010B 200 0.7 1.0 10/18/11 10/19/11 

Manganese 6010B 5.0 0.4 1.0 10/18/11 10/19/11 

Mercury 7470A 1. 00 0.40 1.0 09/01/11 09/07/11 

Nickel 6010B . 20.0 2.0 1.0 10/18/11 10/19/11 

Potassium 6010B 400 50 1.0 10/18/11 10/19/11 

Selenium 6010B 100 30 1.0 10/18/11 10/19/11 

Silver 6010B 20.0 5.0 1.0 10/18/11 10/19/11 

Sodium 6010B 10000 5.0 1.0 10/18/11 . 10/19/11 

Thallium 6010B 100 30 1.0 10/18/11 10/19/11 

Vanadium 6010B 10.0 5.0 1.0 10/18/11 10/19/ll 

Zinc 6010B 500 2.0 1.0 10/18/11 10/19/11 

% Sol.ids: 0 . 0 

Comments: 

Form I - IN 
24 

Result c Q 
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20 u 
26.4 J 

0.20 u 
1.1 J 

440 J 

26.7 
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5.0 u 
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50.2 

2.05 

4.3 J 

543 

30 u 
5.0 u 

2830 J 

30 u 
5.0 u 

19.6 J 
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Laboratory: Columbia Analytical Lab Project Number:  K1107694 
Sampling Dates:  8/9/2011 to 8/15/2011 Sample Matrix: Soil  
Analytical Method: SVOCs + TICs (EPA 8270D) Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:          Bryan Kroon                                               Date:    11/18/11          
Technical QA Reviewer:                                Date:                            
Project Manager:          Bill Richards                                           Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP70SS K1107694-001 

 
2 11MP36SB18 K1107694-007 

 
3 11MP37SB16 K1107694-013 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14 

 
  

 
15 

 
  

 
16 

 
  

 
17 

 
  

 
18 

 
  

 
19 

 
  

 
20 
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DATA PACKAGE COMPLETENESS CHECKLIST: 

 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X        Case Narrative present 

Quality Control Summary Package: 
      X        Data Summary sheets 
      X         Matrix Spike/Spike Duplicate Recoveries 
      X        Laboratory Control Sample Recoveries 
      X        Method Blank Summaries 
      X        GC/MS Tuning and Mass Calibration 
      X         Initial Calibration Data 
      X         Continuing Calibration Data 
      X        Surrogate Compound Recovery Summary 
      X         Internal Standard Area Summary 

Sample and Blank Data Package Section 
       X        Reconstructed Ion Current (RIC) Chromatogram 
       X        Quantitation Reports 
       X        Raw and Enhanced Mass Spectra 
       X        Reference Mass Spectra for Target Compounds 
       X        Mass Spectral Library Search for TICs 

Raw QC Data Package Section 
       X        DFTPP and/or BFB mass spectra and mass listings 
       X        RIC Chromatogram for Standards, LCS, and MS/MSD 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       NR     List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X       Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times                     YES  

2 
 
GC/MS Tuning Criteria                     YES  

3 
 
Initial Calibrations                     YES  

4 
 
Continuing Calibrations                     YES  

5 
 
Laboratory Control Sample                     YES  

6 
 
Matrix Spike/Matrix Spike Duplicate                     YES     

7 
 
Blanks and Background Samples                     YES                      

8 
 
Surrogate Compounds                     YES                     

 
9 

 
Internal Standards                     YES               

10 
 
Duplicate Analyses                     YES       

11 
 
Analyte Identification                     YES  

12 
 
Analyte Quantitation                     YES  

13 
 
Overall Assessment of Data                     YES  

14 
 
Usability of Data                     YES 

 
Comments:   
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1.  HOLDING TIMES 
 

      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample 
preservation or custody unless specified.  For those samples analyzed outside holding 
time requirements, the detected results have been qualified as estimated (J), and the 
non-detected results have been qualified either as estimated (UJ) or rejected (R) based 
on the reviewer’s judgment.  

 
Water Samples: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C: 7 days (from collection) for extraction; 40 days (from extraction) for analysis. 
Soil or Other Matrices: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C:14 days (from collection) for extraction;40 days (from extraction) for analysis. 

 
Comments:  Analytical holding time was met. 

 
 
 
 

2.  GC/MS INSTRUMENT PERFORMANCE CRITERIA 
 
 
   X       
        

 
BFB (EPA 8260B) or DFTPP (EPA 8270C) has been run for every 12 hours of 
sample analysis per instrument. 

 
   X       
     

 
The BFB or DFTPP ion abundance criteria indicated in EPA/540/G-90/004 
have been met for each instrument. 

 
Comments:  None.
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
               Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (average RRF >= 0.05; %RSD <= 30).  For analytes which exceeded 
the %RSD control limit, associated detected results are qualified as estimated (J).  If the 
low calibration level was not detected, the non-detected results are qualified (UJ).  For 
analytes which exceeded the RRF control limit, associated detected results are qualified 
as estimated (J) and the non-detected results are qualified as rejected (R). 
 
Comments:  Percent relative standard deviation values of all target analytes were within the 
control limits.      
 
  
 

 
4.  CONTINUING CALIBRATIONS 

 
       X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Percent Differ-
ence (%D) values were within the control limit (%D <= 20).  For analytes which exceeded 
the %D control limit, associated detected results are qualified as estimated (J).  In cases 
where the %D is very high and indicates a severe loss of instrument sensitivity, the 
associated non-detected results may be qualified as estimated (UJ) or rejected (R) based 
on the professional judgment of the reviewer. 
 
Comments:  Percent difference values were within the control limits. 
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5.  LABORATORY CONTROL SAMPLE 
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments: All LCS recoveries were within the control limits generated by the laboratory. 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
     X        Acceptable  
              Acceptable with qualification  
             Unacceptable 
              No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  Batch QC was used for MS/MSD.  All compounds were within the control limits 
generated by the laboratory. 

 
 
 
 
 
 
 
 
 

7.  BLANKS AND BACKGROUND SAMPLES 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number:  001096.OX70  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 7 of 11 

 
             Acceptable   
      X       Detection Limits Adjusted 
 
The following blanks were analyzed: 
    X         Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks     
              Rinsate Blanks     
              Background Samples     
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No compounds were detected in the method blank at the reporting limit level. 
 

 
8.  SURROGATE COMPOUNDS 

 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms. 
 
Comments:  Surrogate recoveries were within the control limits, with the exception of sample 
11MP36SB18. Since only one surrogate of each type was out of control limits there is no 
qualification of the data necessary. 
 
 

 
 

9.  INTERNAL STANDARDS 
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      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are qualified as estimated (UJ).  If the internal standard area is <10% of the calibration 
area, both the detected and non-detected results are rejected (R).  If the internal standard 
area is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments: The internal standard areas were within the range of 50% to 200% of the internal 
standard area for the continuing calibration. 

 
 

10.  DUPLICATE ANALYSES 
 
      X       Acceptable  
             Acceptable with qualification  
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
Comments: Laboratory duplicates were within control limits. 
  
 

11.  ANALYTE IDENTIFICATION 
 
Evaluate the ion profiles for the sample analytes and compare them to the library ion 
profiles provided by the laboratory.  Note any identifications which are not sufficiently 
supported by comparison to known ion profiles. 
 
Comments:  Analyte identification was acceptable.   
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12.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
EPA 8260B, water samples: 
ug/L =   (analyte area)(amount of internal standard, ng)  
 (internal standard area)(RF)(volume of water purged, mL) 
 
EPA 8260B, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)                    

(internal standard area)(RF)(weight of soil extracted, g)(fraction solids) 
 
EPA 8270C, water samples: 
ug/L =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)       
 (internal standard area)(RF)(volume of sample extracted, mL)(injection volume, uL) 
 
EPA 8270C, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)                  
 (internal standard area)(RF)(weight of sample extracted, g)(fraction solids)(injection volume, uL)    
     
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MP70SS 
Acenapthene: ((29.43 x 2ml x 1)/(40.004 x 64.5) x 1 = 2.28 ug/kg 
Lab reported 2.3 ug/kg 
 
 
 
 
 
 
 
 
 
 
 
 

 
13.  OVERALL ASSESSMENT OF DATA 

 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
       X      Acceptable 
             Acceptable with Qualification 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number:  001096.OX70  
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              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X        Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
 The data reviewer must use professional judgment and express concerns and 
comments on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
14.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number:  001096.OX70  
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TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 
 
 

15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
Problem: No problems requiring corrective action were found. 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Ecology And Envirorunent, Incorporated 
RedDevil Mine 

Sample Name 

lllli!P70SS 
11lli!P36SB18 
lllli!P37SB16 

-.. 

Cover Page- Organic Analysis Data Package 
Semi-Volatile Organic Compounds by GCf.MS 

Date 
Lab Code Collected 

Kll07694-001 08/15/2011 
Kll07694-007 08/09/2011 
KII07694-013 08/09/2011 

Service Request: Kll07694 

Date 
Received 

08/18/2011 
08118/2011 
08118/2011 

I certifY fuat this data package is in compliance with the tenus and conditions of the contract, both teclmically and for completeness, for other than the 
conditions detailed in the case DB!flltive. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on 
floppy diskette has heen authorized by the Laboratory Manager or tl1e Manager's designee, as verified by the following signature. 

Narne:---'-=C9__,.~=--~~'------'=/J'-'=S~i'-"';.-----=-· __ 

Title:~. -~2""---"' ?v_-_ ·~4"'7"'"""""'""""· ~"''"--'-3_.,._.-__ _ 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated Service Request: KII07694 
Project: Red Devil Mine Date Collected: 08/15/2011 
Sample Matrix: Soil Date Received: 08/18/2011 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11MP70SS Units: ug!Kg 
Lab Code: KII07694-00I Basis: Dry 

Extraction Method: EPA3541 Level: Low 
Analysis Method: 8270C 

Dilution Date Date Extraction 
Analyte Name ResultQ MRL MDL Factor Extracted Analyzed Lot Note 

Bis(2-chloroetbyl) Etber NDU 7.8 1.9 I 08/23/11 08/29/11 KWGII08223 
Phenol 4.6 J 24 2.0 I 08/23/11 08/29/11 KWG1108223 
2-Chlorophenol NDU 7.8 2.0 I 08/23/11 08/29/11 KWGI108223 

1,3-Dichlorobenzene NDU 7.8 3.0 I 08/23/11. 08/29/11 KWGII08223 
1,4-Dichlorobenzene ND tr 7.8 D 2.9 I 08/23/H 08/29/11 KWGII08223 
1,2-Dichlorobenzene NDU 7.8 2.9 I 08/23/11 08/29/11 KWGII08223 

Benzyl Alcohol 12 J 16 2.1 I 08/23/11 08/29/11 KWGII08223 
Bis(2-chloroisopropyl) Etber NDU 7.8 2.6 I 08/23/11 08/29/11 KWGII08223 
2-Metbylphenol NDU 7.8 1.5 I 08/23/11 08/29/11 KWGII08223 

Hexachloroetbaoe NDU 7.8 3.1 1 08/23/11 08/29/11 KWGII08223 
N-Nitrosodi-n-propy1amine NDU 7.8 2.4 1 08/23/11 08/29/11 KWGII08223 
4-Metbylpheno1t 4.9 J 7.8 1.5 1 08/23/11 08/29/11 KWGII08223 

Nitrobenzene NDU 7.8 2.2 I 08/23/11 08/29/11 KWGII08223 
Isophorone NDU 7.8 1.0 1 08/23/11 08/29/11 KWG1108223 
2-Nitrophenol NDU 7.8 1.5 1 08123/11 08/29111 KWGII08223 

2,4-Dimethylphenol NDU 39 5.5 1 08/23/11 08/29/11 KWGII08223 
Bis(2-chloroetboxy)methaoe NDU 7.8 1.5 1 08/23/11 08/29/11 KWGII08223 
2,4-Dichlorophenol NDU 7,8 1.0 1 08/23/11 08/29/11 KWGI108223 

Benzoic Acid 120 J 160 96 1 08/23/11 08/29/11 KWGII08223 
1,2,4-Trichlorobenzene NDU 7.8 2.6 I 08/23/11 08/29/11 KWGII08223 
Naphthalene NDU 7.8 2.3 1 08/23/11 08/29/11 KWGII08223 

4-Chloroaoiline NDU 7.8 1.9 I 08/23/11 08/29/11 KWGII08223 
Hexachlorobutadiene NDU 7.8 2.5 1 08/23/11 08/29/ll KWG1108223 
4-Chloro-3-metbylpheno1 NDU 7.8 1.4 I 08/23/11 08/29/ll KWGI108223 

2-Methylnaphtbalene NDU 7.8 2.2 1 08/23/11 08/29/11 KWGII08223 
Hexachlorocyclopentadiene NDU 39 29 1 08/23/11 08/29/11 KWGII08223 
2,4,6-Trichlorophenol NDU 7.8 1.4 1 08/23/11 08/29/11 KWG1108223 

2,4,5-Trichlorophenol NDU 7.8 1.5 1 08/23/11 08/29/11 KWG1108223 
2-Chloronaphtbalene NDU 7.8 1.6 1 08/23/11 08/29/11 KWGII08223 
2-Nitroaoiline NDU 16 3.2 1 08/23/11 08/29/11 KWGII08223 

Acenaphtby1ene 1.3 J 7.8 1.2 1 08/23/11 08/29/11 KWG1108223 
Dimethyl Phtbalate 160 7.8 1.0 1 08/23/11 08/29/11 KWGI108223 
2,6-Dinitrotoluene NDU 7.8 2.0 1 08/23/11 08/29/11 KWGII08223 

Conunents: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: liMP70SS 
Lab Code: Kll07694-001 

Extraction Method: EPA3541 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Acenaphthene 2.3 J 7.8 1.4 1 08/23/ll 
3-Nitroaniline NDU 16 2.5 1 08/23/ll 
2,4-Dinitropheno1 NDU 160 17 1 08/23/ll 

Dibenzofuran 2.4 J 7.8 1.2 1 08/23/ll 
4-Nitropheno1 NDU 78 -~g.· 1 08/23/ll 
2,4-Dinitroto1uene NDU 7.8 1.5 1 08/23/ll 

Fluorene 2.5 J 7.8 1.1 1 08/23/ll 
4-Chlorophenyl Phenyl Ether NDU 7.8 1.4 1 08/23/11 
Diethyl Phthalate 8.0 7.8 1.3 1 08/23/ll 

4-Nitroaniline NDU 16 1.8 I 08/23/ll 
2-Methyl-4,6-dinitrophertol NDU 78 1.4 I 08/23/ll 
N-Nitrosodiphenylamine NDU 7.8 1.6 1 08/23/ll 

4-Bromophenyl Phenyl Ether 1;9J 7.8 1.6 1 08/23/ll 
Hexachlorobenzene 1.3 J 7.8 1.2 1 08/23/11 
Pentachlorophenol NDU 78 20 1 08/23/11 

Phenanthrene 4.2 J 7.8' 1.4 1 08/23/ll 
Anthracene 2.0 J 7.8 1.6 I 08/23/11 
Di-n-butyl Phthalate NDU 16 7.9 1 08/23/11 

Fluoranthene NDU 7.8 1.6 1 08/23/11 
Pyrene 2.8 J 7.8 1.5 1 08/23/ll 
Butyl Benzyl Phthalate NDU 7.8 3.2 1 08/23/11 

3,3 '-Dichlorobenzidine · NDU 78 3.7 1 08/23/11 
Benz(a)anthracene NDU 7.8 1.7 1 08/23/11 
Chrysene 2.6 J 7.8 1.5 1 08/23/11 

Bis(2-ethylhexyl) Phthalate NDU 78 7.0 1 08/23/11 
Di-n•octyl Phthalate NDU 7.8 1.7 1 08/23/11 
Benzo(b )fluoranthene NDU 7.8 1.2 1 08/23/11 

Benzo(k)fluoranthene NDU 7.8 1.4 1 08/23/11 
Benzo(a)pyrene NDU 7.8 1.7 1 08/23111 
Indeno(l,2,3-cd)pyrene NDU 7.8 1.5 1 08/23/11 

Dibenz(a,h)anthraceile NDU 7.8 1.5 1 08/23/11 
Benzo(g,h,i)perylene NDU 7.8 1.5 1 08/23/ll 

* See Case Narrative 

Comments: 

Service Request: Kll07694 
Date Collected: 08/15/20H 
Date Received: 08/18/20ll 

Units: ug!Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

08/29/ll KWG!!08223 
08/29/11 KWG1108223 
08/29/ll . KWG!108223 

08/29/ll KWG1!08223 
08/29/ll KWG1108223 
08/29/ll KWGI108223 

08/29/ll KWG1108223 
08/29/ll . KWG1108223 
08/29/ll KWG1108223 

08/29/11 KWG1108223 
08/29/ll KWG1!08223 
08/29/ll KWG1108223 

08/29/ll KWG1!08223 
08/29/11 KWG1108223 • 
08/29/11 KWGI108223 

08/29/11 KWGI108223 
08/29/11 KWG1108223 
08/29/11 KWG1108223 

08/29/11 KWGI!08223 
08/29/11 KWG1108223 
08/29/11 KWG1108223 

08/29/11 KWG1108223 
08/29/11 KWGI108223 

08/29/11 KWG1108223 

08/29/11 KWG1108223 
08/29/11 KWGI108223 

08/29/11 KWG1108223 

08/29/11 KWGI108223 

08/29/11 KWG1!08223 
08/29/11 KWG!108223 

08/29/11 KWGI108223 

08/29/11 KWG!108223 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

t Analyte Conunents 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

11MP70SS 
K1107694-001 

Control Date 
0/oRec Limits Analyzed Note 

53 11-80 08/29/11 Acceptable 
56 20-86 08/29111 Acceptable 
61 27-91 08/29111 Acceptable 
71 25-97 08/29111 Acceptable 
83 10-119 08/29/11 Acceptable 
88 33-129 08/29111 Acceptable 

This analyte cannot be separated from 3-Methylpbenoi. 

Printed: 09/1612011 14:48:44 
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Service Request: Kll07694 
·Date Collected: 08/15/2011 
Date Received: 08/18/2011 

Units: ug!Kg 
Basis: Dry 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Tentatively Identified Compounds (TIC) 
Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11MP70SS 
Lab Code: 
File ID: 
Instrument ID: 

K1107694-00 1 
J:\MS06\DATA\091311\0913F024.D 
MS06 

Extraction Method: EPA 3541 
Analysis Method: 8270C 

Sample Amount: 
%Solids: 

40.004 g 
64.5 

Dilution Factor: 10 

CAS No .. Analyte Name 

Unlrnown Alkene 
Unlrnown Branched Alkane 

1'12-85-6 Docosanoic acid 
Unlrnown Alkane 
Unlrnown 
Unknown 
Unlrnown Sterol 
Unlrnown 
Unlrnown 

. Unlrnown 

RT 

20.40 
20.43 
20.96 
22.19 
23.53 
25;27 
27.34 
27.45 
27.80 
29.10 

Printed: 09/16/2011 14:48:45 
u:\Stealth\Crystal.rpt\Fonnl tic.rpt 

Form lB- Organic 
1640 

Result Q 

2000 J 
1500 J 
1300 JN 
4000 J 
2700 J 
2900 J 
3200 J 
1300 J 
5300 J 
2700 J 

Note 

Service Request: K1107694 
Date Collected: 08115/2011 
Date Received: 08/18/2011 

Date Extracted: 08/23/2011 
DateAnalyzed: 09/14/2011 

Units: ug/Kg 
Basis: Dry 
Level: Low 

Extraction Lot: KWG1108223 

Page 1 of I 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated Service Request: K1107694 
Project: .Red Devil Mine Date Collected: 08/09/2011 
Sample Matrix: Soil Date Received: 08/18/2011 

Semi-Volatile Organic Compounds by GCIMS 

Sample Name: 11MP36SB18 Units: ug/Kg 
Lab Code: K1107694-007 Basis: Dry 

Extraction Method: EPA3541 Level: Low 
Analysis Method: 8270C 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

Bis(2-chloroetbyl) Ether NDU 63 19 10 08123/ll 08/29/11 KWG1108223 
Phenol NDU 190 20 10 08/23/11 08/29/11 KWG1108223 
2-Chlorophenol NDU . 63 20 10 08/23/ll 08/29/11 KWG1108223 

I ,3 -Dichlorobenzene NDU 63 30 10 08/23/11 08/29/11 KWG1108223 
1,4-Dichlorobenzene NDU 63 29 10 08/23/11 08/29/11 KWGI!08223 
1,2-Dichlorobenzene NDU 63 29 10 08/23/11 08/29/11 KWGI!08223 

Benzyl Alcohol NDU 130 21 10 08/23/ll 08/29/11 KWGII08223 
Bis(2-chloroisopropyl) Ether NDU 63 26 10 08/23/ll 08/29/11 KWGII08223 
2-Methylphenol NDU 63 15 10 08/23/ll 08/29/ll KWG1!08223 

Hexachloroethane NDU 63 31 10 08/23/11 08/29/11 KWGII08223 
N-Nitrosodi-n-prppylamine NDU 63 24 10 08/23/11 08/29/ll KWGII08223 
4-Metbylphenolt NDU 63 15 10 08/23/ll 08/29/11 KWGI108223 

Nitrobenzene NDU 63 22 10 08/23/ll 08/29/11 KWGII08223 
Isophorone NDU 160 25 25 08/23/ll 08/30/11 KWGII08223 
2-Nitrophenol NDU 160 38 25 08/23/11 08/30/11 KWGI108223 

2,4-Dimethylphenol NDU 780 140 25 08123/11 08/J0/11 KWG!l08223 
Bis(2-chloroethoxy)methane NDU 160 38 25 08/23/11 08/30/11 KWGII08223 
2,4-Dichlorophenol NDU 160 25 25 08/23/ll 08/30/11 KWGII08223 

Benzoic Acid NDU 3200 2400 25 08123/11 08/30/11 KWG1108223 
1,2, 4-Trichlorobenzene NDU 160 65 25 08123/11 08/30/11 KWG1108223 
Naphthalene ND Ui 180 180 25 08/23/11 08/30/11 KWG1108223 

4-Chloroaniline NDU 160 48 25 08123/11 08/30/11 KWG1108223 
Hexachlorobutadiene NDU 160 63 25 08/23/ll 08/30/11 KWGII08223 
4-Chloro-3-methylphenol NDU 160 35 25 08/23/11 08/30/11 KWG1108223 

2-Methylnaphthalene ND Ui 160 140 25 08/23/ll 08/30/11 KWG1108223 
Hexachlorocyclopentadiene NDU 320 290 10 08/23/11 08/29/11 KWG1108223 
2,4,6-Trichlorophenol NDU 63 14 10 08/23/11 08/29/11 KWG1108223 

2,4,5-Trichlorophenol NDU 63 15 10 08/23/11 08/29/11 KWGI108223 
2-Chloronaphthalene NDU 63 16 10 08/23/11 08/29/11 KWG1108223 
2-Nitroaniline NDU 130 32 10 08123/11 08/29/11 KWGII08223 

Acenaphthylene NDU 63 12 10 08/23/11 08/29/11 KWGII08223 
Dimethyl Phthalate NDU 63 10 10 08/23/11 08/29/i1 KWGI108223 
2,6-Dinitrotoluene NDU 63 20 10 08/23/11 08/29111 KWGII08223 

Conunents: 

Fonn lA- Organic Page 1 of 3 Priuted: 09/16/2011 14:48:48 
u:\Stealth\Crystal.rpt\FonnlmNew.rpt Merged 1641 SuperSet R~ferenco: RR133188 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi· Volatile Organic Compounds by GCIMS 

Sample Name: IIMP36SB18 
Lab Code: K1107694-007 

Extraction Method: EPA3541 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Acenaphthene ND Ui 200 200 10 08/23/ll 
3-Nitroaniline NDU 130 25 10 o8m!ll 
2,4-Dinitrophenol NDU 1300 170 10 08/23/ll 

Dibenzofuran 18 JD 63 12 10 08/23/11 
4-Nitrophenol NDU 630 180 10 08/23/11 
2,4-Dinitrotoluene NDU 63 15 10 08/23/ll 

Fluorene 150 D 63 11 10 08/23/ll 
4-Chloropheny1 Phenyl Ether NDU 63 14 10 08/23/11 
Diethyl Phthalate NDU 63 13 10 08/23/ll 

4-Nitroaniline NDU 130 18 10 08/23/ll 
2-Methyl-4,6-dinitrophenol NDU 630 14 10 08/23/11 
N-Nitrosodiphenylamine NDU 63 16 10 08/23/11 

4-Bromophenyl Phenyl Ether NDU 63 16 10 08/23/ll 
Hexachlorobenzene NDU 63 12 10 08/23/ll 
Pentachlorophenol NDU 630 200 10 08/23/ll 

Phenanthrene 96 D 63 14 10 08/23/ll 
Anthracene NDU 63 16 10 08/23/ll 
Di-n-butyl Phthalate NDU 130 79 10 08/23/ll 

Fluoranthene NDU 63 16 10 08/23/11 
Pyrene NDU 63 15 10 08/23/11 
Butyl Benzyl Phtbalate NDU . 63 32 10 . 08/23/11 

3,3 '-Dichlorobenzidine NDU 630 37 10 08/23/11 
Benz(a)antbracene NDU 63 17 !0 08/23/!! 
Chrysene NDU 63 15 10 08/23/11 

Bis(2-ethylhexyl) Phtbalate NDU 630 70 10 08/23/11 
Di-n-octyl Phthalate NDU 63 17 10 08/23/11 
Benzo(b )fluoranthene NDU 63 12 10 08/23/11 

Benzo(k)fluoranthene NDU 63 14 10 08/23/11 
Benzo(a)pyrene NDU 63 17 10 08/23/11 
Indeno(l,2,3-cd)pyrene NDU 63 15 10 08/23/11 

Dibenz(a,h)antbracene NDU 63 15 10 08/23/ll 
Benzo(g,h,i)perylene NDU 63 15 10 08/23/ll 

•· See Case Narrative 

Conunents: 

Service Request: K1107694 
Date Collected: 08/09/2011 
Date Received: 08/18/2011 

Units: ug!Kg 
Basis: Dry 

Level: Low 

Date Extraction · 
Analyzed Lot Note 

08/29/11 KWGJ108223 
08/29/ll KWGII08223 
08/29/ll KWGJI08223 

08/29/11 KWGJ108223 
08/29/11 KWG1108223 
08/29/11 KWG1108223 

08/29/11 KWGI108223 
08/29/11 KWGJI08223 
08/29/ll KWG1108223 

08/29/11 KWG1!08223 
08/29/11 KWG1108223 
08/29/11 . KWG 1108223 

08/29/ll KWGI108223 
08/29!11 KWG1108223 * 
08/29!11 KWG1108223 

08/29!11 KWG1108223 
08/29/11 KWG1108223 
08/29/11 KWG1108223 

08/29/11 KWGII08223 
08/29/11 KWG1108223 
08/29!11 KWG1108223 

08/29!11 KWG1108223 
08/29/11 KWG1108223 
08/29/11 KWG1108223 

08/29/ll KWG1108223 
08/29!11 KWG1108223 
08/29!11 KWG1108223 

08/29/ll KWGI108223 
08/29/11 KWGII08223 
08/29!11 KWG1108223 

08/29/11 KWG1108223 
08/29/11 KWG1108223 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab.Code: 

Surrogate Name 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

t Analyte Comments 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

11MP36SB!8 
K1107694-007 

o/oRec 

66 
68 

678 
79 
80 
102 

Control 
Limits 

11-80 
20-86 
27-91 
25-97 
10-119 
33-129 

Date 
Analyzed 

08/29/11 
08/29/11 
08/29/11 
08/29/11 
08/29/11 
08/29111 

This analyte cannot be separated from 3~Methylphenol. 

Note 

Acceptable 
Acceptable 
Outside Control Limits 
Acceptable 
Acceptable 
Acceptable 

Service Request: K1107694 
Date Collected: 08/09/2011 
Date Received: 08/18/2011 

Units: ug!!<g 
Basis: Dry 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample IV):atrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mille 
Soil 

Tentatively Identified Compounds (TIC) 
Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 
Lab Code: 

11MP36SBI8 
Kll07694-007 

File ID: 
Instrument ID: · 

J:\MS06\DATA \0830 II \0830F009 .D 
MS06 

Extraction Method: EPA354I 
Analysis Method: 8270C 

Sample Amount: 
%Solids: 

40.182 g 
80.2 

Dilution Factor: 25 

eASNo. Analyte Name 

Unlmown 
Unlmown 
Ullknown 

17301-23-4 Undecaoe, 2,6-dimethyl-
Unlmown Branched Alkane 
Unlmown Alkane 
Unlmown Alkane 
Unlmown Alkane 
Unlmown Branched Alkane 

I921-70-6 Pentadecane, 2,6, !0, 14-tetramethy1 

Printed: 09/16/2011 14:48:49 
u:\Stealth\Crystal.rpt\Foiilll tio,:rpt 

RT 

8.58 
9.08 
9.32 
10.65 
11.24 
11.49 
12.43 
12.96 
14.45 
14.90 

Fonn IE -Organic 

1644 

Result Q 

6100 J 
6800 J 

12000 J 
50000 JN 
77000 J 
24000 J 
45000 J 
69000 J 
13000 J 
23000 JN 

Note 

Service Request: Kll07694 
Date Collected: 08/09/20 1I 
Date Received: 08/18/2011 

Date Extracted: 08/23/2011 
Date Analyzed: 08/30/2011 

Units: ug/Kg 
Basis: Dry· 
Level: Low 

Extraction Lot: KWG1108223 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated Service Request: K1107694 
Project: Red Devil Mine . Date Collected: 08/09/2011 
Sample Matrix: Soil Date Received: 08/18/2011 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: U:MP37SB16 Units: ug!Kg 
Lab Code: K1107694-013 Basis: Dry 

Extraction Method: EPA 3541 Level: Low 
Analysis Method: 8270C 

Dilution Date Date Extraction 
Analyte N arne Result Q MRL MDL Factor Extracted Analyzed Lot Note 

Bis(2-chloroethyl) Ether NDU 5.9 1.9 1 08/23/11 08/29111 KWG1108223 
Phenol NDU 18 2.0 1 08/23/11 08/29111 KWG1108223 
2-Cblorophenol NDU 5.9 2.0 1 08/23/11 08/29/11 KWG1108223 

1,3-Dichlorobenzene NDU 5.9 3.0 1 . 08123/11 08/29/11 KWG1108223 . 
1,4-Dichlorobenzene- -.. NDU 5.9 2.9 1 08123/11 08/29/ll KWG1108223 
1,2-Dichlorobenzene NDU 5.9 2.9 1 08123/11 08/29/11 KWG1108223 

Benzyl Alcohol NDU 12 2.1 1 08/23/11 08/29/11 KWG1108223 
Bis(2-chloroisopropyl) Ether NDU 5.9 2.6 l 08/23/11 08/29/11 KWG1108223 
2-Methylphenol NDU 5.9 1.5 l 08/23/11 08/29111 KWG1108223 

Hexachloroethane NDU 5.9 3.1 1 08/23/11 08/29111 KWG1108223 
N-Nitrosodi-n-propylarnine NDU 5.9 2.4 1 08/23/ll 08/29111 KWG1108223 
4-Methylphenolt NDU 5.9 1.5 1 08/23/11 08/29/11 KWG!l08223 

Nitrobenzene NDU 5.9 2.2 1 08/23/11 08/29/11 KWG1108223 
Isophorone NDU 5.9 1.0 1 08/23/11 08/29/11 KWG1108223 
2-Nitrophenol NDU 5.9 1.5 1 08/23/11 08/29/11 KWG1108223 

2,4-Dimethylphenol NDU 30 5.5 1 08/23/11 08/29/11 KWG1108223 
Bis(2-chloroethoxy)methane NDU 5.9 1.5 1 08/23/11 08/29/11 KWG!l08223 
2,4-Dichlorophenol NDU 5.9 1.0 1 08123/11 08/29/11 KWG1108223 

Benzoic Acid NDU 120 96 1 08/23/11 08/29/11 KWGI108223 
1,2,4-Trichlorobenzene NDU 5.9 2.6 1 08/23/11 08/29/11 KWG1108223 
Naphthalene NDU 5.9 2.3 1 08/23/11 08/29111 KWG1108223 

4-Chloroaniline NDU 5.9 1.9 1 08/23/11 08129/11 KWG1108223 
Hexachlorobutadiene NDU 5.9 2.5 1 08/23/11 08/29/1! KWG1108223 
4-Chloro-3-methylphenol NDU 5.9 1.4 1 08/23/11 08/29/11 KWGI108223 

2-Methylnaphthalene NDU 5,9 2.2 1 08/23/11 08/29/11 KWG1108223 
Hexachlorocyclopentadiene NDU 30 29 1 08/23/11 08/29/11 KWG1108223 
2,4,6-Trichlorophenol . NDU 5.9 1.4 1 08/23/11 08/29111 KWG1108223 

2,4,5-Trichlorophenol NDU 5.9 1.5 l 08/23/ll 08/29111 KWG1108223 
2-Chloronaphthalene NDU 5.9 1.6 l 08/23/ll 08/29/11 KWG1108223 
2-Nitroani!lne NDU 12 3.2 1 08/23/ll 08/29/11 KWG1108223 

Acenaphthylene NDU 5.9 1.2 1 08/23/ll 08/29/11 KWG1108223 
Dimethyl Phthalate NDU 5.9 1.0 1 08/23/ll 08/29/11 KWGll08223 
2,6-Dinitrotoluene NDU 5.9 2.0 1 08/23/11 08/29/11 KWG1108223 

Comments: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

Sample N arne: 11MP37SB16 
Lab Code: K1107694..013 

Extraction Method: EPA3541 
Analysis Method: 8270C 

·Dilution ·Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Acenaphthene NDU 5.9 1.4 I 08/23/11 
3-Nitroaniline NDU 12 2.5 I 08/23/11 
2,4-Dinitrophenol NDU 120 17 I . 08/23/11 

Dibenzofuran NDU 5.9 1.2 I 08/23/!1 
4-Nitrophenol ND u- 59 18 1 08/23/11 
2,4-Dinitrotolnene NDU 5.9 1.5 1 08/23/!1 

Fluorene ND U 5.9 1.1 1 08/23/11 . 
4-Chlorophenyl Phenyl Ether NDU 5.9 1.4 I 08/23/11 
Diethyl Phthalate NDU 5.9 1.3 I 08/23/11 
4-Nitroaniline NDU 12 1.8 I 08/23/11 
2-Methyl-4,6-dinitrophenol NDU 59 1.4 I 08/23/11 
N-Nitrosodiphenylamine NDU 5.9 1.6 I 08/23/11 

4-Bromophenyl Phenyl Ether NDU 5.9 1.6 1 08/23/11 
Hexachlorobenzene NDU 5.9 1.2 I 08/23/11 
Pentachlorophenol .ND U 59 20 1 08/23/11 

Phenanthrene 3.4 J 5.9 1.4 1 08/23/11 
Anthracene ND. U 5.9 1.6 I 08/23/11 
Di-n-butyl Phthalate NDU 12 7.9 1 08/23/11 

Fluoranthene NDU 5.9 1.6 1 08/23/11 
Pyrene NDU 5.9 1.5 1 08/23/11 
Butyl Benzyl Phtlllllate NDU 5.9 3.2 I 08/23/11 

3,3'-Dichlorobenzidine NDU 59 3.7 1 08/23/11 
Benz(a)anthracene NDU 5.9 1.7 I 08/23/ll 
Chrysene 3.1 J 5.9 1.5 I 08/23/11 

Bis(2-ethylhexyl) Phthalate NDU 59 7.0 1 08/23/11 
Di-n-octyl Phthalate NDU 5.9 1.7 I 08/23/11 
Benzo(b)fluorantl1ene 1.3 J 5.9 1.2 I 08/23/11 

Benzo(k)fluoranthene NDU 5.9 1.4 I 08/23/11 
Benzo(a)pyrene NDU 5.9 1:7 I 08/23/11 
Indeno(l,2,3-cd)pyrene NDU 5.9 1.5 I 08/23/11 

Dibenz(a,h)anthracene NDU 5.9 1.5 I 08/23/11 
Benzo(g,h,i)perylene NDU 5.9 1.5 I 08/23/11 

* See Case Narrative 

Comments:· 

Service Request: Kll07694 
Date Collected: 08/09/2011 
Date Received: 08/18/2011 

Units: ug!Kg 
· Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 

08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 

08/29/11 KWGIJ08223 
08/29/11 KWGJJ08223 
08/29/!1 KWG1108223 

08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 

08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 * 
08/29/11 KWGJJ08223 

08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 

08/29/11 KWGII08223 
08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223" 

08/29/11 KWG1108223 
08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 

08/29/11 KWGJ108223 
08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 

08/29/11 KWGII08223 
08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 

08/29/11 KWGJJ08223 
08/29/11 KWGJJ08223 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Surrogate Name 

2-Fluorophenol 
Pbenol-d6 
Nitrobenzene-dS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 

t Analyte Conunents 

4-Methylphenol 

Conunents: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

11MP37SB16 
Kll07694-013 

Control Date 
o/oRec Limits Analyzed Note 

69 11-80 08/29/11 Acceptable 
64 20-86 08/29/11 Acceptable 
67 27-91 08/29/11 Acceptable 
66 25-97 08/29/11 Acceptable 
78' 10-119 08/29/11 Acceptable 
93 33-129 08/29/11 Acceptable 

--·. 

This analyte cannot be separated from 3-Methylphenol. 

Printed: 09/16/2011 14:48:53 
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Service Request: K1107694 
Date Collected: 08/09/2011 
Date Received: 08/18/2011 

Units: ug/Kg 
Basis: Dry 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Tentatively Identified Compounds (TIC) 
Semi-Volatile Organic Compounds by GC/MS 

Sample N arne: 
Lab Code: 

11MP37SB16 
K1107694-013 

File ID: 
Instrument ID: 

J:\MS06\DAT A \091311 \0913F025.D 
MS06 

Extraction Metbodi EPA3541 
Analysis Method: 8270C 

Sample Amount: 
%Solids: 

40.080 g 
84.6 

Dilution Factor: 10 

CAS No. 

111-06-8 
123-95·5 

.-

Analyte Name 

Unknown 
Unknown Branched Alkane 
Hexadecanoic acid, butyl ester 
Octadecanoic acid, butyl ester 
Unknown Alkane 
Unknown Alkane 
Unknown Alkane 
Unknown Alkane 
Unknown 
Unknown 

Printed: 09/16/2011 14:48:54 
u:\Stealth\Crystalrpt\Formltic.rpt 

RT 

11.49 
15.18 
18.45 
19.65 
22.17 
23.14 
24.90 
25.69. 
27.32 
27.76 

Form lB - Organic 

1648 

Result Q -

140 J 
190 J 
110 JN 
92JN 

130 J 
110 J 
130 J 
180 J 
110 J 
150 J 

-Note. 

Service Request: K1107694 
Date Collected: 08/09/2011 
Date Received: 08/18/2011 

Date Extracted: 08/23/2011 
DateAnalyzed: 09/14/2011 

Units: ug!Kg 
Basis: Dry 
Level: Low 

Extraction Lot: KWG1108223 

Page 1 of i 
SuperSet Reference: RR133188 





ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1108008-DV-RDM TPHD.doc –11/11/10            Page 1 of 11 

Laboratory:  Analytical Resources, Inc.  Lab Project Number:  K1108008 
Sampling Dates: 9/17/2011 – 9/24/2011  Sample Matrix: Water 
Analytical Method: TPHD by AK102/AK103  Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:                        Bryan Kroon                                  Date:        11/10/2011  
Technical QA Reviewer:                                 Date:                            
Project Manager:                         Bill Richards                      Date:                            
 

SAMPLE IDENTIFICATION: 
 

Sample No. Sample I.D. ARI ID/ ARI LIMS ID 

1 11MW04GW K1108008-007 
2 11MW01GW K1108008-016 

3 11GW01EQ K1108008-017 

4 11SB01RS K1108008-021 

5   

6   

7   

8   

9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   

 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1108008-DV-RDM TPHD.doc –11/11/10            Page 2 of 11 

 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
 

Checklist Code:  
        X       Included: no problems 
         *        Included: problems noted in review 
        O       Not Included and/or Not Available 
       NR      Not Required 
         RS      Provided As Re-submission 
 
Case Narrative: 
          X       Case Narrative present 
 
Quality Control Summary Package: 
        X      Data Summary sheets 
        X       Matrix Spike/Spike Duplicate Recoveries 
        X      Laboratory Control Sample Recoveries 
        X      Method Blank Summaries 
        X      Initial Calibration Data 
        X      Continuing Calibration Data 
        X      Surrogate Compound Recovery Summary 
       NR    Internal Standard Area Summary 
 
Sample and Blank Data Package Section 
       X       Chromatograms 
       X       Quantitation Reports 
 
Raw QC Data Package Section 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       X        List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X        Sample Preparation and Analysis Run Logs 

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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DATA VALIDATION SUMMARY 
 

 
The data were validated in accordance with the National Functional Guidelines for 
Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 
Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 
each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 Holding Times YES 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate YES 

7 Blanks and Background Samples YES 

8 Surrogate Compounds YES 

9 Internal Standards N/A 

10 Duplicate Analyses NO 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data YES 
 
Comments:  N/A: Not Applicable 
 
 
 
 
 
 
 
 
  

 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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1.  HOLDING TIMES 
  
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  
  
Water Samples: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 7 days (from collection) to extraction; 40 days (from extraction) to 
analysis. 
Soil or Other Matrices: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 14 days (from collection) to extraction;40 days (from extraction) to 
analysis. 
  
Comments:  Analytical holding time was met. 

 
 
 

2.  INSTRUMENT PERFORMANCE CRITERIA 
 

    X            Raw data has been checked to verify that there is adequate resolution (>25%) 
between peaks of the standard compounds. 

    X          Raw data has been checked to verify that retention time windows are 
reported and that all standard compounds are within the windows. 

 
Comments:  
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20).  For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J).  In cases where the low 
calibration level was not detected, the non-detected results are qualified (UJ). 
 
Comments: TPH as diesel were used and %RSD values were within the control limit. 

 
 
 
 

4.  CONTINUING CALIBRATIONS 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Relative 
Response Factors (RRF), and Percent Difference (%D) values were within control limits 
(%D <= 15).  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the %D is very high and indicates a 
severe loss of instrument sensitivity, the associated non-detected results may be 
qualified as estimated (UJ) or rejected (R) based on the professional judgment of the 
reviewer. 
 
Comments:  Diesel standards were analyzed and percent difference values were within the 
control limit. 
 

 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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5.  LABORATORY CONTROL SAMPLE 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments:  LCS recoveries were within the control limit.  
 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
      X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
________No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  Matrix Spike and Duplicate were within control limits. 

 
 
 
 
 
 
 
 
 
 
 

7.  BLANKS AND BACKGROUND SAMPLES 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
     X        Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks    
              Rinsate Blanks    
              Background Samples   
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments: No contamination was found in the method blank at reporting limit level, low level 
detections were found in two of the Method Blanks, these blanks were not associated with any 
field samples, no qualification of the data necessary. 

 
  

8.  SURROGATE COMPOUNDS 
 
      X       Acceptable  
             Acceptable with qualification  
             Unacceptable 
               No surrogates analyzed 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms.  If there are no limits specified in the method, laboratory limits 
based on historical performance may be used at the discretion of the reviewer. 
 
Comments:  The surrogate recoveries were within the control limits.   
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Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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9.  INTERNAL STANDARDS 
 

              Acceptable  
              Acceptable with qualification  
              Unacceptable 
       X      No internal standards analyzed 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
qualified as estimated (UJ).  If the internal standard area is <10% of the calibration area, 
both the detected and nondetected results are rejected (R).  If the internal standard area 
is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments:  
 

 
 

10.  DUPLICATE ANALYSES 
 
      X      Acceptable  
              Acceptable with qualification  
              Unacceptable 
             No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 
  RPD  =   2(Value 1 - Value 2)   x   100% 
    Value 1 + Value 2 
     
Comments: Laboratory duplicates show good precision, with the exception of 11MW04GW, 
which had an RPD greater than 30%, results for this sample qualified “J” as estimated.                 
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Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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11.  ANALYTE IDENTIFICATION 

 
Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. 
 
Comments: TPH as diesel was in the range of C10 to C25.   

 
 

 
12.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
Purgeable analyses, water samples: 
ug/L = (analyte area)(amount of external standard, ng)          
               (external standard area)(volume of water purged, mL) 
 
Purgeable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)                    
 (external standard area)(weight of soil extracted, g)(fraction solids) 
 
Extractable analyses, water samples: 
ug/L =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)       
                   (external standard area)(volume of sample extracted, mL)(injection volume, uL) 
 
Extractable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)  
               (external standard area)(weight of sample extracted, g)(fraction solids)(injection volume, uL) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MW04GW 
 
((Soln Conc*Prep Final Vol* DF)/Prep Amount)*Unit Factor 
((101.29*2*1)/1020)*1000 = 198.6 ug/L 
Lab reported 200 ug/L 
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13.  OVERALL ASSESSMENT OF DATA 

 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X      Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

14. USABILITY OF DATA 
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A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
15.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problem requiring corrective action was found. 
 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
 
 
 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Ecology And Environment, Incorporated 
Red Devil Mine · 

Sample Name 

11MW04GW 
llMWO!GW 
IIGWOIEQ 
llSBOIRS 
IIMW04GW 

Cover Page - Organic Analysis Data Package 
Diesel Range Organics 

Date 
Lab Code Collected 

KI 108008-007 08/22/2011 
KI 108008-016 08/24/2011 
Kll 08008-017 08/24/2011 
KI 108008-021 08/1 7/20!1 
KWGU09598-3 Q8/22/2011 

Service Request: K1108008 

Date 
Received 

08/30/2011 
08/30/2011 
08/30/2011 
08/30/2011 
08/30/2011 

I certifY that tills data package is in compliance with the terms and conditions of the contract. both teclmica11y and for completeness, for other than the 
conditions detailed in the case narrative. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on 
floppy diskette has been authorized by the Laboratory Manager or the Manager's designee. as verified by th following signature. 

Signature: ~·""-c==== - ··-- ··· . Nam;~.~_./"---.~'--=('-"'"-l...il.ill=-+--------
Date:.------'--\ \)>:___/ \L__ ___ _ Title:. ______ --:,_L.--------

____./ 

Cover Page - Organic Page I of I 
u:\Stealth\Crystal.rpt\FormSSum.!J?t 

841 
SuperSetReference: RR133797 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Water 

Diesel Range Organics 

Sample Name: 
Lab Code: 

11MW04GW 
Kll 08008-007 

Extraction Method: EPA 3510C 
Analysis Method: AKl 02 

Analyte Name Result Q 

C!O -C25 DRO 200 J :r 

Surrogate Name 

o-Terphenyl 

Comments: 

Printed: 10/03/2011 12:54:29 
u:\Stenlth\Crystnl.rpt\FarmlmNew.rpt 

o/oRec 

96 

Merged 

Control 
Limits 

50-150 

MRL MDL 

790 ll 

Date 
Analyzed 

09/12/11 

Fonn lA- Organic 

842 

Dilution 
Factor 

1 

Note 

Acceptable 

J 

Service Request: Kll08008 
Date Collected: 08/22/2011 
Date Received: 08/30/20ll 

Date Date 

Units: ug!L 
Basis: NA 

Level: Low 

Extracted Analyzed 
Extraction 

Lot Note 

08/30/11 09/12/11 KWG1108808 

Page I of I 
SuperSet Reference: RR133797 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
ProJect: 
Sample Matrix: 

Sample Name:. 
Lab Code: 

E:draction Method: 
Analysis Method: 

Analyte N arne 

CJO- C25 DRO 

Surrogate Name 

o· Terphenyl 

Conuncnts: 

Red Devil Mine 
Water 

llMWO!GW 
Kl 108008-016 

EPA3510C 
AK102 

Result Q 

22 J 

%Rec 

87 

Printed: 10/03/2011 12:54:32 
u:\Stealth\Crystal.rpt\FonnlmNew.rpt 

Control 
Limits 

50-150 

Diesel Range Organics 

MRL MDL 

770 11 

Date 
Analyzed 

09/13/11 

Form !A- Grganic 

843 

Dilution 
Factor 

I 

Note 

Acceptable 

Service Request: Kl 108008 
Date Collected: 08/24/20 ll 
Date Received: 08/30/2011 

Date Date 
Extracted Analyzed 

08/30/ll 09/13/11 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG!I08808 

Note 

Page 1 of 1 
' SuperSet Reference: RR133797 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Diesel Range Organics 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

CIO -C25DRO 

Surrogate Name 

o-Terpbenyl 

Comments: 

11GW01EQ 
Kl108008-017 

EPA3510C 
AK102 

Resnlt Q 

33 J 

0/oRec 

87 

Printed: 10/03/2011 12:54:35 
u:\Stealth\Crystnl.rpt\FonnlmNew.rpt Merged 

Control 
Limits 

50-150 

MRL MDL 

780 II 

Date 
Analyzed 

09/13/II 

Form lA- Organic 

844 

Dilution 
Factor 

I 

Note 

Acceptable 

Service Request: Kl108008 
Date Collected: 08/24/2011 
Date Received: 08/30/20 I I 

Date Date 
Extracted Analyzed 

08/30/11 09/13/11 

Units: ug!L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG1!08808 
Note 

Page 1 of 1 
SuperSet Reference: RRl33797 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte N arne 

CIO- C25 DRO 

Surrogate Name 

o-Terphenyl 

Conuncnts: 

Red Devil Mine 
Water 

llSBOIRS 
Kl108008·021 

EPA35!0C 
AK102 

Result Q 

35 J 

0/oRcc 

86 

Printed: 10/03/2011 · 12:54:38 
u:\Stealth\Ctystal.rpt\FormlmNew.rpt Merged 

Contra] 
Limits 

50-150 

Diesel Range Organics 

MRL MDL 

770 11 

Date 
Analyzed 

09/l3/ll 

Form lA- Organic 

845 

Dilution 
Factor 

1 

Note 

Acceptable 

Service Request: Kl108008 
Date Collected: 08/17/20 !1 
Date Received: 08/30/2011 

Date Date 
Extracted Analyzed 

. 08/30/11 09/l3/11 

Units: ug!L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG1108808 
Note 

Page 1 of 1 
SuperSet Reference: RR133 797 
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Laboratory:  Analytical Resources, Inc. 

 
Lab Project Number:  K1108008  

Sampling Dates:  8/22/2011 – 8/27/2011 
 
Sample Matrix:  Water  

Analytical Method: General Chemistry 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Bryan Kroon                                                   Date:      11/10/2011    
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1 11RD09SW K1108008-002 
 

2 11RD07SW K1108008-003 
 

3 11RD05SW K1108008-004 
 

4 11RD08SW K1108008-005 
 

5 11MW03GW K1108008-006 
 

6 11MW04GW K1108008-007 
 

7 11RD03SW K1108008-008 
 

8 11RD06SW K1108008-009 
 

9 11RD20SW K1108008-010 
 

10 11MW06GW K1108008-011 
 

11 11RD10SW K1108008-012 
 

12 11RD02SW K1108008-013 
 

13 11RD01SW K1108008-014 
 

14 11RD12SW K1108008-015 
 

15 11MW01GW K1108008-016 
 

16 11RD04SW K1108008-018 
 

17 11RD21SW K1108008-019 
 

18   
 

19   
 

20 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      *        Preparation Blank and Calibration Blank results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
NO  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments:  Following analytical methods were used: Nitrate + Nitrite by EPA 353.2, Chloride, 
Fluoride, and Sulfate by EPA 300.0, Alkalinity, Carbonate, Bicarbonate, & Hydroxide by SM 
2320, TDS by EPA 160.1 and TSS by EPA 160.2.  
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1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
All Sample Matrices: 
Cyanide: 14 days (from collection) for analysis. 
Nitrate (unpreserved water samples): 48 hours (from collection) for analysis. 
All other anions: 28 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: ICV and CCV recoveries were within the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  LCS recovery was within the control limit.   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:     
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X       Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Fluoride was detected at low levels in CCB13, 14, and 15, no results qualified 
based on these detections. Bicarbonate was detected in Method Blanks at low levels, no results 
qualified based on these detections..  

 
 

6.  DUPLICATE ANALYSES 
 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
      X    Field Duplicates  
             Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments: Laboratory replicates of Floride in 11RD09SW and 11RD03SW were greater than 
20%, result qualified “J” as estimated. 
 
    

7.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 10MW04GW 
Fluoride: 0.131 mg/L.  Lab reported 0.1 mg/L. 
Chloride: 0.460 mg/L.  Lab reported 0.5 mg/L. 
Sulfate: 180.281 mg/L.  Lab reported 180 mg/L. 
Nitrate+Nitrite: 0.0113 mg/L.  Lab reported 0.011 mg/L. 
Alkalinity: 92.8 mg/L CaCO3.  Lab reported 92.8 mg/L CaCO3.  
 
 
 
  

 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
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Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
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THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Ecology And Environment, Incorporated· 
Pro,ject: Red Devil Mine 
Sample Matrix: Water 

Analysis Method·: 300.0 

Sam]>le Name 

l 1RD09SW 
llRD07SW 
l!RDOSSW 
11RD08SW 
IIMW03GW 
IIMW04GW 
llRD03SW 
llRD06SW 
l1RD20SW 
l!MW06GW 
liRDlOSW 
IIRD02SW 
IIRDOJSW 
llRD12SW 
11MW01GW 
11RD04SW 
11RD21SW 
Method Blank 
Method Blank 
Method Blank 

Printed 9/9/ll 11 :45 
\\Inflow2\Star\ims\LimsReps\Analytica1Report.tpl 

Lab Code 

Kl108008-002 
Kll08008-003 
Kll08008-004 
Kll08008-005 
Kll08008-006 
K1 108008-007 
Kll08008-008 
Kl 108008-009 
K1 108008-010 
Kll08008-0ll 
Kll 08008-012 
Kl 108008-013 
Kl 108008-014 
Kll08008-015 
Kll08008-0l6 
K1108008-0 18 
Kll08008-019 
Kll08008-MB! 
Kll08008-MB2 
Kl 108008-MB3 

Chloride 

Result Q MRL 

0.36 J 0.40 
0.45 0.40 
0.46 0.40 
0.37 J 0.40 
0.41 0.40 
0.34 J 0.40 
0.39 J 0.40 
0.37 J '0.40 
0.36 J 0.40 
0.56 0.40 
0.38 J 0.40 
0.36 J 0.40 
0.35 J 0.40 
0.35 J 0.40 
0.51 0.40 
0.38 J 0.40 
0.35 J 0.40 
NDU 0.20 
NDU 0.20 

0.06 J 0.20 

Fonn lA 

19 

Service Request: KI 108008 
Date Collected: 8/22/ll - 8/27/1 l 
Date Received; 8/30/l l 

Units: mg/L 
Basis: NA 

Dilution Date Date 
MDL Factor Extracted Analyzed Note 

0.06 2 NA 8/31/1121:33 
0,06 2 NA 9/1/11 0 I :26 
0.06 2 NA 9/111 I 01:40 
0.06 2 NA 9/1/11 01:53 
0.06 2 · NA 9/l II l 02:07 
0.06 2 NA 9/l/1 l 02:35 
0.06 2 NA 9/6/l I 13:00 
0.06 2 NA 9/l Ill 02:48 
0.06 2 NA 8/31/11 16:58 
0.06 2 NA 8/3111 I 17:12 
0.06 2 NA 8/31111 17;26 
0,06 2 NA 8/31/11 17:40 
0.06 2 NA 8/31/l I 17:53 
0.06 2 NA 8/3111 1 18:07 
0.06 2 NA 8/3111 1 18:21 
0.06 2 NA 8/31/1 l 20:38 
0.06 2 NA 8131/11 18:35 
0.03 NA 8/31/ll 09:53 
0.03 NA 8/31/ll 22:28 
0.03 NA 9/6/11 10:49 

SuperSet Reference: 11 ~00001 67596 rev 00 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Water 

Analysis Method: 300.0 

Sample Name 

IIRD09SW 
IIRD07SW 
IIRD05SW 
!IRD08SW 
IJMW03GW 
IIMW04GW 
IIRD03SW 
IIRD06SW 
IIRD20SW 
IIMW06GW 
I IRD!OSW 
IIRD02SW 
IIRDO!SW 
IIRD!2SW 
IIMWOIGW 
IIRD04SW 
IIRD2!SW 
Method Blank 
Method Blank 
Method Blank 

Printed 9/9/11 1 J :45 
\\lnflow2\Starllms\Lim.~Rep.~\AnalyticalReportrpl 

Lab Code 

KJ108008-002 
Kll 08008-003 
Kl!08008-004 
K1108008-005 
Kll08008-006 
K1108008-007 
K1108008-008 
K!l08008-009 
K!!08008-010 
Kll08008-0 11 
K I 108008-012 
K1108008-013 
K1108008-014 
KJJ08008-015 
K!!08008-016 
K!!08008-018 
K1108008-019 
KJJ08008-MBI 
KJJ08008-MB2 
KJJ08008-MB3 

Fluoride 

Result Q MRL 

0.05 J -::r 0.40 
0.09 J 0.40 
0.13 J 0.40 
0.06 J 0.40 
0.05 J 0.40 
0,13 J 0.40 
0,08 J 0.40 
0.04 J 0.40 
0,05 J 0.40 
0.14 J 0.40 
0.06 J 0.40 
0.05 J 0.40 
0.05 J 0.40 
0.07 J 0.40 
0.11 J 0.40 
0,07 J 0.40 
0.05 J 0.40 
NDU 0.20 
NDU 0.20 
NDU 0,20 

Fonn lA 

31 

MDL 

0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0,006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.003 
0.003 
0.003 

Service Request: Kl!08008 
Date Collected: 8/22/11 - 8/271! I 
Date Received: 8/30111 

Units: mg/L 
Basis: NA 

Dilution Date Date 
Factor Extracted Analyzed Note 

2 NA 8/31/1121:33 
2 NA 9/1/11 0 I :26 
2 NA 9/111101:40 
2 NA 9/111101:53 
2 NA 9/1/11 02:07 
2 NA 9/1/11 02:35 
2 NA 9/6111 13:00 
2 NA 9/1/11 02:48 
2 NA 8131/11 I 1\:58 
2 NA 8/31/11 )7:12 
2· NA 8/31/11 17:26 
2 NA 8/31/1117:40 
2 NA 8/31/11 17:53 
2 NA 8/31/11 !8:07 
2 NA 8/31/11 !8:21 
2 NA 8/31/11 20:38 
2 NA 8/31/11 18:35 

NA 8/31/11 09:53 
NA 8/31/11 22:28 
NA 9/6/11 10:49 

SuperSet Reference; J 1-0000187596 rev 00 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Ecology And Environmenl, lncOT]JOrmed 
Pro,iect: Red Devil Mine 
Sample Matrix: Waler 

Analysis Method: 300,0 

Sample Name 

I IRD09SW 
IIRD07SW 
I IRDOSSW 
IIRD08SW 
I lMW03GW 
IIMW04GW 
I IRDOJSW 
I IRD06SW 
I IRD20SW 
I IMW06GW 
I IRDIOSW 
I IRD02SW 
I IRDOISW 
I IRDI2SW 
IIMWOIGW 
I IRD04SW 
I IRD21SW 
Method Blank 
Method Blank 
Method Blank 

. Method Blank 

Printed 9/12/11 11 :45 
\\JnflCiw2\Slarlims\Liml'IReps\Analytica!Rcport.rpt 

Lab Code 

Kl 108008-002 
Kll 08008-003 
Kl 108008-004 
KII08008-005 
K I 108008-006 
Kl 108008-007 
KII08008-008 
Kl 108008-009 
Kl 108008-010 
K I 108008-0 II 
Kl 108008-012 
Kll08008-013 

· K 11 08008-014 
KII08008-0l5 
Kll08008-016 
K1108008-018 
K1108008-0I9 
K1108008-MBI 
K I I 08008-MB2 
K I I 08008-MB3 
Kll08008-MB4 

Sulfate 

Result Q MRL 

ll.9 0.40 
11.9 0.40 
27.7 2.0 
12.1 0.40 
53.5 . 2,0 
183 10 

8.63 0.40 
12.2 0.40 
ll.9 0.40 
25.5 1.0 
8.69 0.40 
9.55 0.40 
9.58 0.40 
9.07 0.40 
21.3 1.0 
9.10 0.40 
8,65 0.40 
NDU 0.20 
NDU 0.20 
NDU 0.20 
NDU 0.20 

Fonn lA 

43 

MDL 

0.02 
0.02 
0.1 

0.02 
0. I 
0.5 

0.02 
0,02 
0.02 
0.05 
0.02 
0.02 
0.02 
0.02 
0.05 
0.02 
0.02 
0.01 
0,01 
0.01 
0.01 

Sen•ice Request: K I 108008 
Date Collected: 8/22/11-8/27111 
Date Received: 8/30/J I 

Units: . mg!L 
Basis: NA 

Dilution Date Date 
Factor Extracted Analyzed Note 

2 NA 8/31/11 21:33 
2 NA 9/J/1 I 01:26 
10 NA 91111 I 0 I :40 
2 NA 9/111 I 0 I :53 
10 NA 9/1/11 02;07 
50 NA 9/1/ll 02:21 
2 NA 9/6/J I 13:00 
2 NA 911 Ill 02:48 
2 NA 8/31/11 16:58 
5 NA 9/2/1 I ll:24 
2 NA 8/3 Ill I 17:26 
2 NA 8/31111 17:40 
2 NA 8/3 1/ll 17:53 
2 NA 8/3 Ill I I 8:07 
5 NA 9/2/11 11:35 
2 NA 8/31/1 I 20:38 
2 NA 8/31/11 I 8:35 

NA 8/3111 I 09:53 
NA 8/31/1122:28 
NA 9/2/11 08: I 9 
NA 9/6/1 I 10:49 

SupcrSul Reference: JJ.Q000187596 rev 00 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Ecology And Environment, I ncarparalcd 
ProJect: · Red Devil Mine 
Sample Matrix: Water 

Analysis Method: SM 2320 B 

Sample Name 

I IRD09SW 
IIRD07SW 
IIRD05SW 
IIRD08SW 
IIMW03GW 
IIRD03SW 
I IRD06SW 
I IRD20SW 
I IMW06GW 
llRDIOSW 
I IRD02SW 
1IRDOISW 
IIRDI2SW 
liMWOIGW 
I IRD04SW 
JIRD21SW 
Method Blank 
Method Blank 
Method Blank 

Prinled 9/12/11 11 :47 
\llnnow2\Starllms\U":J!iRcps\AnalyticaiReport.rpL 

Lab Code 

Kl 108008-002 
KI I08008-003 
KII 08008-004 
K II 08008-005 
KI I 08008-006 
KIJ08008-008 
KI I08008-009 
K II 08008-0 10 
Kll08008-0!1 
KJJ08008-0I2 
Kl 108008-0I3 
Kll08008-014 
K II 08008-0 I 5 
Kll08008-016 
Kll 08008-018 
Kll 08008-0 I 9 
K II 08008-MB 1 
K 11 08008-MB2 
Kll08008-MB3 

Bicarbonate as CaC03 

Result Q MRL 

80.3 9.0 
81.3 9.0 
243 9.0 

81.9 9,0 
118 9,0 

74.0 2.0 
81.2 9.0 
82.5 9.0 
183 9.0 

73.1 9.0 
74.2 9,0 
74.1 9.0 
73.3 9.0 
81.3 9.0 
72.4 9.0 
73.3 9.0 

5.7 J 9.0 
6.5 J 9.0 
2.0 X 2,0 

Fom1lA 

56 

Scn'icc- RctJucst: Kl 108008 
Date Collected: 8/2411 I - 8/2 7 II I 
Date Received: 8/30/1 I 

Units: mg!L 
Basis: NA 

Dilution Date Date 
MDL Factor Extracted Analyzed Note 

3.0 NA 9/1/ll 15:51 
3.0 NA . 9/1/I I 15:51 
3.0 NA 9/I/1 J I5:51 
3.0 NA 911/1 I 15:51 
3.0 NA 911/11 15:51 
1.0 NA 9/6/1 I 09:54 
3.0 NA 9/1/1 I I5:51 
3.0 NA 911/11 15:51 
3.0 NA 9/I/11 15:51 
3,0 NA 9/1/11 15:51 
3,0 NA 911/ll I5:51 
3.0 NA 9/111 1 15:51 
3.0 NA 9/I/I I 15:51 
3.0 NA 9/1/11 15:51 
:i.O NA 911/1 I 15:51 
3.0 NA 911/1 I 15:51 
3.0 NA 9/l/11 !5:51 
3.0 NA 9/l/!1 !5:51 
1.0 NA 916/II 09:54 

SupcrSc1 Reference: 11-00001 S7596 rev 00 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Water 

Analysis Method: SM 2320 B 

Sample Name 

I IRD09SW 
IIRD07SW 
IIRD05SW 
IIRDOSSW 
IIMW03GW 
IIRD03SW 
IIRD06SW 
IIRD20SW 
IIMW06GW 
IIRDIOSW 
IJRD02SW 
IIRDOISW 
IIRDI2SW 
IIMWOIGW 
IIRD04SW 
IIRD21SW 
Method Blank 
Method Blank 
Method Blank 

Printed 9/9/11 11 ;57 
\11nflow2\Starlims\Lim~Reps\AnalyticalReport.rpt 

Lab Code 

K1108008-002 
KII08008-003 
Kll08008-004 
Kl I 08008-005 
Kll08008-006 
KII08008-008 
KII08008-009 
1<1108008-010 
K II 08008-0 ll 
KI 108008-012 
K1108008-013 
KII08008-014 
Kll08008-015 
KII08008-016 
K1108008-0!8 
Kll08008-019 
1<1108008-MBI 
Kli08008-MB2 
Kl 108008-MB3 

Carbonate as CaC03 

Result Q MRL 

NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9,0 
NDU 2.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 9.0 
NDU 2.0 

Fonn IA 

59 

MDL 

3.0 
3.0 
3.0 
3.0 
3.0 
1.0 
3 .. 0 
3,0 
3.0 
3.0 
3.0 
3.0 
3.0 
3,0 
3.0 
3,0 
3,0 
3.0 
1.0 

Scn•ice Request: K 1108008 
Date Collected: 8/24/11 -8/27/1 I 
Date Received: 8/30/ll 

Units: mg/L 
Basis: NA 

Dilution Dn1e Date 
Factor Extracted Anal;vzcd Note 

NA 9/1/1 I 15:51 
NA 9/1/11 15:51 
NA 9/1/11 15:51 
NA 9/1/11 15:51 
NA 9/1/11 15:51 
NA 9/6/11 09:54 
NA 9/1/1 I 15:51 
NA 9/1/11 15:51 
NA 9/1/1 I 15:51 
NA 9/l/11 15:51 
NA 9/1/11 15:51 
NA 9/1/11 15:51 
NA 9/1/11 15:5 I 
NA 9/1/ll 15:51 
NA 9/l/11 15:51 
NA 9/1/1 1 15:51 
NA 9/1/11 15:51 
NA 9/1/11 15:51 
NA 9/6/11 09:54 

SuperSet Reference: II -0000187596 rev 00 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Ecology And Environment, Incorporated Sc1·vicc Request: Kll08008 
PI'Oject: Red Devil Mine Date Collected: 8/22/11 - 8/27/ll 
Sample Matrix: Water Date Received·: 8/30/11 

Units: mg!L 
Analysis Method: SM 2540 C Basis: NA 

Solids, Total Dissolved 

Dilution Date Date 

Sample Name Lab Code Result Q MRL MDL Factor Extracted Analyzed Note 

IIRD09SW Kll08008-002 81 10 10 I NA 8/31/1115:10 
11RD07SW Kll08008-003 84 10 10 I NA 8/31/1115:10 
IIRD05SW Kll08008-004 244 10 10 NA 8/31/11 15:10 
11RD08SW Kl108008-005 89 10 10 NA 8/31/11 15:10 
11MW03GW Kll08008-006 ]82 10 10 NA 8/31/11 15:10 
IIMW04GW Kl108008-007 351 "S' 10 10 NA 8/31/11 15:10 * 
11RD03SW K1108008-008 51 10 10 NA 9/2/11 10:30 
11RD06SW KIIOSOOS-009 78 10 10 NA 8/31/11 15:10 
11RD20SW K1108008-0IO 88 10 10 NA 8/31/ll 15:10 
11MW06GW K1108008-0ll !95 10 10 NA 8/31/11 15:10 
llRDlOSW K1108008·012 71 10 10 NA 8/31/1115:10 
11RD02SW K1108008-013 76 10 10 NA 8/31/11 15:10 
llRDOISW K1108008-014 74 10 10 I NA 8/31/11 15:10 
11RD12SW Kll08008-015 72 10 10 1 NA 8/31/1115:10 
11MW01GW Kll08008-016 115 10 10 1 NA 8/31/11 15:10 
11RD04SW K1108008-0 18 82 10 10 1 NA 8/31/1115:10 
11RD21SW K1108008-0 19 80 10 10 1 NA 8/31/1115:10 
Method Blanlc K1108008-MBJ NDU 5.0 5.0 I NA 8/31/1115:10 
Method Blanlc Kll08008-MB2 NDU 5.0 5.0 1 NA 8/31/11 15:10 
Method Blanlc K1108008-MB3 NDU 5.0 5.0 NA 9/2/ll 10:30 

Printed 9/9/11 II :46 Fonn lA 
\\} nfl ow2\Starl ims\Lim~Reps\AnlllyLicalReport.rpt SuperSet Reference: 11-000011!7596 rcvOO 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Ecology And Environment, Incorporated 
Project; Red Devil Mine 
Sample Matrix: Water 

Analysis Method: SM2540D 

Solids, Total Sus1Jendcd (TSS) 

Sample Name 

IJRD09SW 
I JRD07SW 
IIRD05SW 
11RD08SW 
IIMW03GW 
IIMW04GW 
11RD03SW 
11RD06SW 
11RD20SW 
IIMW06GW 
IIRDJOSW 
JJRD02SW 
llRDOJSW 
llRDI2SW 
11MWOIGW 
11RD04SW 
IIRD21SW 
Method Blank 
Method Blank 
Method Blank 
Method Blank 

Printed 9/9/11 ll :46 
\\Inflow2\Starlims\LimsReps\Analytica1Report.rpt 

Lab Code 

KII08008c002 
Kll08008-003 
Kll08008-004 
KII08008-005 
KII08008-006 
KII08008-007 
Kll08008-008 
Kll08008-009 
Kll08008-0IO 
Kll08008-0 II 
K ll08008-0 12 
Kl 108008-013 
Kl 108008-014 
KII08008-015 
KII08008-016 
KIJ08008-018 
Kll08008-019 
K1108008-MBI 
Kll08008-MB2 
Kll08008-MB3 
Kli08008-MB4 

Result Q MRL 

NDU 5.0 
NDU 5.0 
NDU 5.0 
NDU 5.0 
NDU 5.0 
NDU U."S 5,0 
NDU 5.0 
NDU 5.0 
NDU 5.0 
NDU 5.0 
NDU 5.0 
NDU 5,0 
NDU 5.0 

. ND U 5.0 
NDU 5.0 
NDU 5.0 
NDU 5.0 
NDU 5,0 
NDU 5.0 
NDU 5.0 
NDU 5.0 

Fonn lA 

68 

MDL 

5.0 
5.0 
5.0 
5.0 
5,0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Service Request: K 1108008 
Date Collected: 8/22/11-8/27/11 
Date Received: 8/30/11 

Units: mg/L 
Basis: NA 

Dilution Date DHtC 
Factor Extracted Analyzed Note 

NA 8/31/1115:10 
NA 8/31/11 15:10 
NA 8/31/11 15:10 
NA 8/31/11 15:10 
NA 8/31/1115:10 
NA 8/31/11 15:10 • 
NA 9/2/11 10:30 
NA 8/31/11 15:10 
NA 8/31111 15:10 
NA 8/31/11 15:10 
NA 8131/11 15:10 
NA 8/31/11 15:10 
NA 8/31/11 15:10 

I NA 8/31/11 15:10 
I NA 8/31/1115:10 
I NA 8131111 15;10 
I NA 8/31/11 15:10 

NA 8131/ll 15:10 
NA 8/31/1115:10 
NA 9/2/11 10:30 
NA 9/2/11 10:30 

SuperSet Reference: 11-0000187596 rev 00 

----------- -----·· 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1108008-DV-RDM TPHG.doc –10/29/10                          Page 1 of 11 

Laboratory:  Analytical Resources, Inc.  Lab Project Number: K1108008 
Sampling Dates:  8/24/2011 Sample Matrix: Water 
Analytical Method: Gas Range Organics by AK101 

   
Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:                        Bryan Kroon                                  Date:                            
Technical QA Reviewer:                              Date:                            
Project Manager:                       Bill Richards                        Date:                            
 

SAMPLE IDENTIFICATION: 
 

Sample No. Sample I.D. ARI ID/ ARI LIMS ID 

1 11MW01GW K1108008-016 
2 11GW01EQ K1108008-017 

3 TRIP BLANK K1108008-020 

4   

5   

6   

7   

8   

9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   

 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1108008-DV-RDM TPHG.doc –10/29/10                          Page 2 of 11 

 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
 

Checklist Code:  
        X       Included: no problems 
         *        Included: problems noted in review 
        O       Not Included and/or Not Available 
       NR      Not Required 
         RS      Provided As Re-submission 
 
Case Narrative: 
          X       Case Narrative present 
 
Quality Control Summary Package: 
        X      Data Summary sheets 
        X     Matrix Spike/Spike Duplicate Recoveries 
        X      Laboratory Control Sample Recoveries 
        X      Method Blank Summaries 
        X      Initial Calibration Data 
        X      Continuing Calibration Data 
        X      Surrogate Compound Recovery Summary 
       NR      Internal Standard Area Summary 
 
Sample and Blank Data Package Section 
       X       Chromatograms 
       X       Quantitation Reports 
 
Raw QC Data Package Section 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       X        List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X        Sample Preparation and Analysis Run Logs 

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1108008-DV-RDM TPHG.doc –10/29/10                          Page 3 of 11 

 
 

DATA VALIDATION SUMMARY 
 
The data were validated in accordance with the National Functional Guidelines for 
Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 
Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 
each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 Holding Times YES 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate YES 

7 Blanks and Background Samples YES 

8 Surrogate Compounds YES 

9 Internal Standards N/A 

10 Duplicate Analyses YES 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data YES 
 
Comments:   N/A: Not Applicable 
 
 
 
 
 
 
 
 
 
 
  

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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1.  HOLDING TIMES 
  
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  
  
Water Samples: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 7 days (from collection) to extraction; 40 days (from extraction) to 
analysis. 
Soil or Other Matrices: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 14 days (from collection) to extraction;40 days (from extraction) to 
analysis. 
  
Comments:  Analytical holding time was met. 

 
 
 

2.  INSTRUMENT PERFORMANCE CRITERIA 
 

    X            Raw data has been checked to verify that there is adequate resolution (>25%) 
between peaks of the standard compounds. 

    X          Raw data has been checked to verify that retention time windows are 
reported and that all standard compounds are within the windows. 

 
Comments:  
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20).  For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J).  In cases where the low 
calibration level was not detected, the non-detected results are qualified (UJ). 
 
Comments: TPH as gasoline standards were used and %RSD values were within the control 
limit. 

 
 
 
 

4.  CONTINUING CALIBRATIONS 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Relative 
Response Factors (RRF), and Percent Difference (%D) values were within control limits 
(%D <= 15).  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the %D is very high and indicates a 
severe loss of instrument sensitivity, the associated non-detected results may be 
qualified as estimated (UJ) or rejected (R) based on the professional judgment of the 
reviewer. 
 
Comments:  TPH as gasoline standards were analyzed and percent difference values were 
within the control limit. 
 

 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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5.  LABORATORY CONTROL SAMPLE 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments:  LCS recovery was within the control limit.  
 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
      X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
________No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  Matrix Spike recoveries were within control limits.  
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Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
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7.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
     X        Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks    
              Rinsate Blanks    
              Background Samples   
     X        VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments: No contamination was found in the method blank or trip blank at reporting limit 
level. 

 
  

8.  SURROGATE COMPOUNDS 
 
      X      Acceptable  
              Acceptable with qualification  
             Unacceptable 
               No surrogates analyzed 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms.  If there are no limits specified in the method, laboratory limits 
based on historical performance may be used at the discretion of the reviewer. 
 
Comments:  The surrogate recoveries were within the control limits.   
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9.  INTERNAL STANDARDS 
 

              Acceptable  
              Acceptable with qualification  
              Unacceptable 
       X      No internal standards analyzed 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
qualified as estimated (UJ).  If the internal standard area is <10% of the calibration area, 
both the detected and nondetected results are rejected (R).  If the internal standard area 
is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments:  

 
 

10.  DUPLICATE ANALYSES 
 
       X      Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Duplicates Analyzed 
 
Type of duplicates analyzed: 
               Field Duplicates  
      X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 
  RPD  =   2(Value 1 - Value 2)   x   100% 
    Value 1 + Value 2 
     
Comments:  RPD of MS and MSD <20%. 
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11.  ANALYTE IDENTIFICATION 

 
Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. 
 
Comments: TPH as gasoline was in the range of C6 to C10.   

 
 

 
12.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
Purgeable analyses, water samples: 
ug/L = (analyte area)(amount of external standard, ng)          
               (external standard area)(volume of water purged, mL) 
 
Purgeable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)                    
 (external standard area)(weight of soil extracted, g)(fraction solids) 
 
Extractable analyses, water samples: 
ug/L =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)       
                   (external standard area)(volume of sample extracted, mL)(injection volume, uL) 
 
Extractable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)  
               (external standard area)(weight of sample extracted, g)(fraction solids)(injection volume, uL) 
 
 
Comments:  No Gasoline was detected in the sample.  
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13.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X       Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid. 
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14. USABILITY OF DATA 

 
 

A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

  
15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problem requiring corrective action was found. 
 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated Lab Project Number:  K1108008 
Sampling Dates:  8/24/2011 – 8/26/2011 Sample Matrix:  Water  
Analytical Method: TAL Metals (EPA 6010B/7471A) Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:        11/10/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. ARI ID/ ARI LIMS ID 

 
1 11RD08SW K1108008-005/DISS 

 
2 11RD20SW K1108008-010/DISS 

 
3 11MW06GW K1108008-011/DISS 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      *       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     *         ICP Serial Dilution results  
      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times                YES             

2 
 
Initial and Continuing Calibrations                YES      

3 
 
Laboratory Control Sample                 YES    

4 
 
Matrix Spike                 YES  

5 
 
Blanks and Background Samples                 YES  

6 
 
Duplicate Analyses                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis                 YES  

8 
 
Post Digestion Spike and Standard Addition Analysis                 YES  

9 
 
Analyte Quantitation                 YES  

10 
 
Overall Assessment of Data                 YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number:  001096.OX70   

 

K1108008-DV-RDM-METALS.DOC- 11/2/10 Page 4 of 10 

 
 

1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and 
a calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).    In cases where the recovery was below 30%, all associated nondetected 
results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample designated for matrix spike analysis were within control limits with the 
exception of 11MW06GWSD, Manganese was recovered above 125%, no results were qualified 
as the amount of manganese in the parent sample was greater than four times  the amount 
spiked into the sample. A post spike for Manganese was performed and the recovery was within 
the control limits (91%).    
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blanks were free of contamination at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
            Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments:  Laboratory duplicate was performed on 11RD08SW, Selenium, Silver, Vanadium, 
and Zinc all had RPD’s greater than 20% and are qualified “J” in the parent sample. 
   

 
 
 
   

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: 11RD08SW was analyzed by serial dilution, Copper, Lead, Silver, and Vanadium 
all had % Differences greater than 10%, these analytes are qualified “J” as estimated in the 
parent sample. 11RD20SW was analyzed by serial dilution, Aluminum and Potassium  had % 
Differences greater than 10%, these analytes are qualified “J” as estimated in the parent 
sample. 
 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
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Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11RD08SW 
Aluminum: (19.4 mg/L)(1000 ug/mg)(50 mL)/(50 mL) = 19400 ug/L = 19.40 mg/L 
Lab Reported 19.4 mg/L 
Iron: (189 mg/L)(1000 ug/mg)(50 mL)/(50mL) = 189000 ug/L = 189 mg/L 
Lab Reported 189 mg/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
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     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
 The data reviewer must use professional judgment and express concerns and 
comments on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 

QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
 
 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
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Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08008 

Project No. : NA 

Proj~ct Name: Red Devil Mine 

Matrix: WATER 

Sample Name: 11RD08SW 

Analysis 
Analyte Method MRL 

Alurnin.um 6010B 50.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.5 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 50.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 20.0 

Lead 6020A 0.020 

Magnesium 6010B 20.0 

Manganese 6020A 0.050 

Nickel 6020A 0.20 

Potassium 6010B 400 

Selenium 6020A 1.0 

Silicon 6010B 400 

Silver 6020A 0.020 

Sodium 6010B 200 

ThalliUm 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids: 0.0 

Comments: 

MDL 

2.0 

0.005 

0.1 

0.020 

0.006 

0.005 

6.0 

0.02 

o. 00.6 

0.02 

3.0 

0.005 

2.0 

0.006 

0.02 

50.0 

0.3 

10.0 

0.004 

20.0 

0.005 

0.03 

0.2 

Date Collected: 08/26/11 

Date Rece~ved: 08/30/11 

Units: ug/L 

Basis: NA 

Lab Code: K1108008-005 

Dil. Date Date 
Factor Extracted Analyzed 

1.0 09/23/11 10/10/11 

1.0 10/17/11 10/19/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 . 10/05/11 

1.0 09/23/11 10/10/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 10/10/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/10/11 

1.0 10/17/11 10/18/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/10/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/10/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 10/10/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/05/11. 

Form I - IN 
331 

Result c Q 

19.4 J 

184 

78.1 

26.2 

0.006 u 
0.005 u 
17900 

0.52 

0.230 

0.48 :s-
189 

0.029 _"'S 
11000 

32.0 

1.23 

312 J 

0.5 J :r 
3710 

0.008 J ~ 
2430 

0.005 u 
0.14 J ~ 
0.5 J I~ 
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C~ient: Ecology And Environment, Incorpo S~ce Request: K1108008 

Date Collected: 08/26/11: Project No.: NA 

Project Name: Red Devil Mine 

Matrix: WATER 

Sample Name: 11RDOBSW 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50.0 

Antimony 6020A 0.050 

ArseniC 6020A 0.5 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 50.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

·copper 6020A 0.10 

Iron 6010B 20.0 

Lead 6020A 0.020 

Maqnesium 6010B 20.0 

Manganese 6020A 0.050 

Nickel 6020A 0.20 

Potassium 6010B 400 

Selenium· 6020A 1.0 

Silicon 6010B 400 

Silver 6020A 0.020 

Sodium 6010B 200 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% So.lids: 0 , 0 

Comments: 

MDL 

2.0 

0.005 

0.1 

0.020 

0.006 

0.005 

6.0 

0.02 

0.006 

0.02 

3.0 

0.005 

2.0 

0.006 

0.02 

50,0 

0.3 

10.0 

0.004 

20.0 

0.005 

0.03 

0.2 

Date Received: 08/30/11 

Units: ug/L 

Basis: NA 

Lab Code: K110BOOB-005DISS 

Dil. Date Date 
Factor Extracted Analyzed 

1.0 09/23/11 10/10/11 

1.0 10/17/11 10/19/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/05/11 

1.0 09/23/ll 10/10/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 i0/07/11 

1.0 09/23/11 10/10/11 

1.0 09/23/11 10/05/11 

1.0 09/23/11 10/10/11 

1.0 10/17/11 10/18/11 

1.0 09/23/11 10/05/11 

1.0 09/23/ll 10/10/11 

1.0 09/23/11 10/05/11 

1.0 09/23/ll 10/10/11 

1.0 09/23/11 10/07/11 

1.0 09/23/11 10/10/ll 

1.0 09/23/11 10/05/ll 

1.0 09/23/ll 10/05/11 

1.0 09/23/l1 10/05/11 

Form I - IN 
332 

Result c Q 

19.7 J 

184 

80.9 

27.3 

0.006 u 
0.005 u 
17900 

0.39 

0.236 

0.50 

176 

0.037 

11000 

27.5 

1.26 

382 J 

0.3 u 
3720 

0.009 J 

2430 

0.005 u 
0.13 J 

1.0 
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Client: Eqology And ·Environment, Incorpo Se~ice Request: KllOBOOB 

Date Collected: 08/26/11 

Date Rece~ved: 08/30/11 

Units: ug/L 

Basis: NA 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: WATER 

Sample Name: 11RD20SW 

Analysis 
Ana1yte Method MRL 

Aluminum 6010B 50.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.5 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 50.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 20.0 

Lead 6020A 0.020 

Magnesium 6010B 20.0 

Manganese 6020A 0.050 

Nickel 6020A 0.20 

Potassium 6010B 400 

Selenium 6020A 1.0 

Silicon . 6010B 400 

Silver 6020A 0.020 

Sodium 6010B 200 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 0.0 

Comments: 

Lab Code: K1108008-010 

DH. 
MDL Factor 

2.0 1.0 

0.005 1.0 

0.1 1.0 

0.020 1.0 

0.006 1.0 

0.005 1.0 

6.0 1.0 

0.02 1. 0. 

0.006 1.0 

0.02 1.0 

3.0 1.0 

. 0.005 1.0 

2.0 1.0 

0.006 1.0 

0.02 1.0 

50.0 1.0 

0.3 1.0 

10.0 1.0 

0.004 1.0 

20.0 1.0 

0.005 1.0 

0.03 1.0 

0.2 1.0 
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Date Date 
Extracted Analyzed 

09/23/11 10/10/11 

10/17/11 10/19/11 

09/23/11 10/07/11 

09/23/11 10/07/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/07/11 

09/23/11 10/07/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

10/17/11 10/18/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/07/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

Result c Q 

26.0 J _-:\" 
183 

79.6 

27.2 

0.006 u 
0.008 J 

18l00 

0 .. 20 

0.243 

0.42 

175 

0.032 

11200 

27.4 

1.11 

372 J -:'} 
0.3 J 

3750 

0.026 

2470 

0.010 J 

0.15 J 

0.4 J 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Se~ce Request: K1108008 

Date Co~~ected: 08/26/11 

Date Received: 08/30/11 

Units: ug/L 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: WATER 

Sample Name: ~1RD20SW 

Analysis 
Ana~yte Method MRL 

Aluminum 6010B 50.0 

Antimony 6020A 0.050 

Arsenic 6020A ·o. 5 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 50.0 

Chromi.um 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 20.0 

Lead 6020A 0.020 

Magnesium 6010B 20.0 

Manganese 6020A 0.050 

Nickel 6020A 0.20 

Potassium 6010B 400 

Selenium . 6020A 1.0 

Silicon 6010B 400 

Silver 6020A 0.020 

Sodium 6010B 200 

Thallium p020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% S.olids : 0 . 0 

Comments: 

Basis: NA 

L~ Code: K1108008-010DISS 

Di~. 

MDL Factor 

2.0 1.0 

0.005 1.0 

0.1 1.0 

0.020 1.0 

0.006 1.0 

0.005 1.0 

6.0 1.0 

0.02 1.0 

0 .0.06 1.0 

0.02 1.0 

3.0 1.0 

0.005 1.0 

2.0 1.0 

0.006 1.0 

0.02 1.0 

50.0 1.0 

0.3 1.0 

10.0 1.0 

0.004 1.0 

20.0 ·1.0 

0.005 1.0 

0.03 1.0 

0.2 1.0 
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Date Date 
Extracted Analyzed 

09/23/11 10/10/11 

10/17/11 10/19/11 

09/23/11 10/07/11 

09/23/11 10/07/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/07/11 

09/23/11 10/07/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

10/17/11 10/18/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/07/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

Result c Q 

19.3 J 

185 

81.0 

27.2 

0.006 u 
0.005 u 
18100 

0.27 

0.231 

0.47 

180 

0.030 

11100 

27.8 

1.19 

402 

0.3 u 
3710 

0.006 J 

2440 

0.005 u 
0.14 J 

0.4 J 



Columbia Analytical Services 

Metals 

. 1· 
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: KllDBOOB 

Date Co~~ected: 08/24/11 

Date Rece~ved: 08/30/11 

Un:Lts: ug/L 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: WATER 

s ampl.e Name: 11MW06GW 

Analysis 
Analyte Method MRL 

Alu.m:inum 6010B 50.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.5 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 50.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

:Iron 6010B 20.0 

Lead 6020A 0.020 

Magnesium 6010B 20.0 

Manganese 6020A 0.050 

Nickel 6020A 0.20 

Potassium 6010B 400 

Selenium 6020A 1.0 

Silicon 6010B 400 

Silver 6020A 0.020 

Sod.imn 6010B 200 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 0.0 

Comments: 

Basis: NA 

Lab Code: Kll08008-011 

D~l. 

MDL Factor. 

2.0 1.0 

0.005 1.0 

0.1 1.0 

0.020 1.0 

0.006 1.0 

0.005 1.0 

6.0 1.0 

0.02 1.0 

0.006 1.0 

0.02 1.0 

3.0 1.0 

O.Q05 1.0 

2.0 1.0 

0.006 1.0 

0.02 1.0 

50.0 1.0 

0.3 1.0 

10.0 1.0 

0.004 1.0 

20.0 1.0 

0.005 1.0 

0. 03. 1.0 

0.2 1.0 

Form I - IN 
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Date Date. 
Extracted Analyzed 

09/23/11 10/10/11 

10/17/11 10/19/11 

09/23/11 10/07/11 

09/23/11 10/07/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/07/11 

09/23/11 10/07/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

10/17/11 10/18/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/07/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

Result c Q 

22,3 J 

5.510 

25.8 

75.9 

0.006 u 
0.013 J 

31100 

0.05 J 

1.240 

0.09 J 

1720 

0.035 

29000 

536 

2.28 

837 

0.3 u 
8160 

0.010 J 

4430 

0.007 J 

0.03 u 
1.9 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: KllOBOOB 

Date CoLLected: 08/24/11 

Date Received: 08/30/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: WATER 

Sample Name: 11MW06GW 

Analysis 
AnaLyte Method MRL 

Aluminum 6010B 50.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.5 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 50.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 20.0 

Lead 6020A 0.020 

Magnesium 6010B 20.0 

Manganese 6020A 0.050 

Nickel 6020A 0.20 

Potassium 6010B 400 

Selenium 6020A 1.0 

Silicon 6010B 400 

Silver 6020A 0.020 

Sodium 6010B 200 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%·Solids: 0.0 

Comments: 

Units: ug/L 

Basis: NA 

Lab Code: KL108008-011DISS 

DH. 
MDL Factor 

2.0 1.0 

0.005 1.0 

0.1 1.0 

0. 020 1.0 

0.006 1.0 

0.005 1.0 

6,0 1.0 

0.02 1.0 

0.006 1.0 

0.02 1.0 

3,0 1.0 . 
0.005 1.0 

2.0 1.0 

0.006 1.0 

0.02 1.0 

50,0 1.0 

0.3 1.0 

10.0 1.0 

0.004 1.0 

20.0 1.0 

0.005 1.0 

0.03 1.0 

0.2 1.0 

Form I - IN 
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Date Date 
Extracted Analyzed 

09/23/11 10/10/11 

10/17/11 10/19/11 

09/23/11 10/07/11 

09/23/11 10/07/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/07/11 

09/23/11 10/07/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

10/17/11 10/18/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/10/11 

09/23/11 10/07/11 

09/23/11 10/10/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

09/23/11 10/05/11 

Result c Q 

2.4 J 

5.300 

24.8 

73.6 

0.006 u 
0.011 J 

31100 

0.09 J 

1.190 

0.08 J 

1680 

0.011 J 

29000 

547 

2. 42 

820 

0.3 u 
8170 

0.004 u 
4430 

0.005 u 
0.03 u 
1.2 



Columbia Analytical Services 

Metals 

-1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Serv.ice Request: KllOBOOB 

Project No. : NA 

Project Name: Red Devil Mine 

Matri.x: WATER 

Sample Name: ~ethod Blank 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.5 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 50.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

.Copper 6020A 0.10 

Iron GOlOB 20.0 

Lead G020A 0.020 

Magnesium 6010B 2.0 

Manganese 6020A 0.050 

Nickel G020A 0.20 

Potassium G010B 400 

Selenium G020A 1.0 

Silicon GOlOB 400 

Silver 6020A 0.020 

Sodium 6010B 200 

Thallium G020A 0.020 

Vanadium G020A 0.20 

Zinc G020A 0.5 

% Solids: 0. 0 

Comments: 

Date Collected: 

Date Received: 

Units: ug/L 

Basis: NA 

Lab Code: Kll08008-MB 

Dil. Date Date 
MDL Factor Extracted Analyzed 

2.0 l.O 09/23/11 10/10/ll 

0.005 l.O 10/17/ll 10/19/11 

0.1 l.O 09/23/ll 10/07 /ll 

0.020 l.O 09/23/ll 10/07 /ll 

0.006 l.O 09/23/ll 10/05/11 

0.005 l.O 09/23/ll 10/05/ll 

6.0 1.0 09/23/ll 10/10/ll 

0.02 l.O 09/23/ll 10/05/ll 

O.OOG l.O 09/23/ll 10/07/11 

0.02 1.0 09/23/n 10/07/ll 

3.0 l.O 09/23/ll 10/10/ll 

0.005 1.0 09/23/ll 10/05/ll 

0.4 1.0 09/23/ll 10/10/ll 

0.006 1.0 10/17/ll 10/18/ll 

0.02 1.0 09/23/ll 10/05/11 

50.0 1.0 09/23/11 10/10/11 

0.3 l.O 09/23/ll 10/05/ll 

10.0 l.O 09/23/11 10/10/ll 

0.004 l.O 09/23/11 10/07/11 

20.0 . 1.0 09/23/11 10/10/ll 

0.005 l.O 09/23/11 10/05/11 

0.03 l.O 09/23/11 10/05/11 

0.2 1.0 09/23/11 10/05/11 

Form I - IN 
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Result c Q 

5.9 J 

0.005 u 
0.1 u 

0.020 u 
0.006 u 
0.005 u 
32.0 J 

0.04 J 

O.OOG u 
0.02 u 
13.3 J 

0.005 u 
8.3 

0.009 J 

0.02 u 
5.8.1 J 

0.3 u 
10.0 u 

O.OlG J . 

20.0 u 
0.005 u 

0.03 u 
0.2 u 





ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1108008-DV-RDM RRO.doc –11/11/10            Page 1 of 11 

Laboratory:  Analytical Resources, Inc.  Lab Project Number:  K1108008 
Sampling Dates: 8/17/2011 – 8/24/2011 Sample Matrix: Water 
Analytical Method: RRO by  AK103  Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:                        Bryan Kroon                                  Date:        11/10/2011  
Technical QA Reviewer:                                 Date:                            
Project Manager:                         Bill Richards                      Date:                            
 

SAMPLE IDENTIFICATION: 
 

Sample No. Sample I.D. ARI ID/ ARI LIMS ID 

1 11MW04GW K1108008-007 
2 11MW01GW K1108008-016 

3 11GW01EQ K1108008-017 

4 11SB01RS K1108008-021 

5   

6   

7   

8   

9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   

 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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DATA PACKAGE COMPLETENESS CHECKLIST: 
 

Checklist Code:  
        X       Included: no problems 
         *        Included: problems noted in review 
        O       Not Included and/or Not Available 
       NR      Not Required 
         RS      Provided As Re-submission 
 
Case Narrative: 
          X       Case Narrative present 
 
Quality Control Summary Package: 
        X      Data Summary sheets 
        X       Matrix Spike/Spike Duplicate Recoveries 
        X      Laboratory Control Sample Recoveries 
        *      Method Blank Summaries 
        X      Initial Calibration Data 
        X      Continuing Calibration Data 
        X      Surrogate Compound Recovery Summary 
       NR    Internal Standard Area Summary 
 
Sample and Blank Data Package Section 
       X       Chromatograms 
       X       Quantitation Reports 
 
Raw QC Data Package Section 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       X        List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X        Sample Preparation and Analysis Run Logs 

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  
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DATA VALIDATION SUMMARY 
 

 
The data were validated in accordance with the National Functional Guidelines for 
Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 
Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 
each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 Holding Times YES 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate YES 

7 Blanks and Background Samples NO 

8 Surrogate Compounds YES 

9 Internal Standards N/A 

10 Duplicate Analyses NO 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data YES 
 
Comments:  N/A: Not Applicable 
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1.  HOLDING TIMES 
  
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  
  
Water Samples: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 7 days (from collection) to extraction; 40 days (from extraction) to 
analysis. 
Soil or Other Matrices: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 14 days (from collection) to extraction;40 days (from extraction) to 
analysis. 
  
Comments:  Analytical holding time was met. 

 
 
 

2.  INSTRUMENT PERFORMANCE CRITERIA 
 

    X            Raw data has been checked to verify that there is adequate resolution (>25%) 
between peaks of the standard compounds. 

    X          Raw data has been checked to verify that retention time windows are 
reported and that all standard compounds are within the windows. 

 
Comments:  
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20).  For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J).  In cases where the low 
calibration level was not detected, the non-detected results are qualified (UJ). 
 
Comments: RRO standards were used and %RSD values were within the control limit. 

 
 
 
 

4.  CONTINUING CALIBRATIONS 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Relative 
Response Factors (RRF), and Percent Difference (%D) values were within control limits 
(%D <= 15).  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the %D is very high and indicates a 
severe loss of instrument sensitivity, the associated non-detected results may be 
qualified as estimated (UJ) or rejected (R) based on the professional judgment of the 
reviewer. 
 
Comments:  RRO standards were analyzed and percent difference values were within the 
control limit. 
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5.  LABORATORY CONTROL SAMPLE 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments:  LCS recoveries were within the control limit.  
 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
      X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
________No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  Matrix Spike and Duplicate were within control limits. 

 
 
 
 
 
 
 
 
 
 
 

7.  BLANKS AND BACKGROUND SAMPLES 
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      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
     X        Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks    
              Rinsate Blanks    
              Background Samples   
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments: No contamination was found in the method blank at reporting limit level, low level 
detections were found in multiple Method Blanks, these blanks were associated with field 
samples, 11MW01GW and 11SB01RS are qualified “U” as non-detect due to this 
contamination. 

 
  

8.  SURROGATE COMPOUNDS 
 
      X       Acceptable  
             Acceptable with qualification  
             Unacceptable 
               No surrogates analyzed 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms.  If there are no limits specified in the method, laboratory limits 
based on historical performance may be used at the discretion of the reviewer. 
 
Comments:  The surrogate recoveries were within the control limits.   
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9.  INTERNAL STANDARDS 
 

              Acceptable  
              Acceptable with qualification  
              Unacceptable 
       X      No internal standards analyzed 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
qualified as estimated (UJ).  If the internal standard area is <10% of the calibration area, 
both the detected and nondetected results are rejected (R).  If the internal standard area 
is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments:  
 

 
 

10.  DUPLICATE ANALYSES 
 
      X      Acceptable  
              Acceptable with qualification  
              Unacceptable 
             No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 
  RPD  =   2(Value 1 - Value 2)   x   100% 
    Value 1 + Value 2 
     
Comments: Laboratory duplicates were performed by batch QC, lab sample K1108353-001 
had an RPD greater than 30%, all samples qualified “J” as estimated due to this non 
conformance.  Lab duplicate performed on 11MW04GW had RPD greater than 30% sample is 
qualified “J” as estimated.               
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11.  ANALYTE IDENTIFICATION 

 
Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. 
 
Comments: TPH as diesel was in the range of C10 to C25.   

 
 

 
12.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
Purgeable analyses, water samples: 
ug/L = (analyte area)(amount of external standard, ng)          
               (external standard area)(volume of water purged, mL) 
 
Purgeable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)                    
 (external standard area)(weight of soil extracted, g)(fraction solids) 
 
Extractable analyses, water samples: 
ug/L =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)       
                   (external standard area)(volume of sample extracted, mL)(injection volume, uL) 
 
Extractable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)  
               (external standard area)(weight of sample extracted, g)(fraction solids)(injection volume, uL) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MW04GW 
 
((Soln Conc*Prep Final Vol* DF)/Prep Amount)*Unit Factor 
((316.9*2*1)/1020)*1000 = 621.37 ug/L 
Lab reported 620 ug/L 
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13.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X      Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid. 
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14. USABILITY OF DATA 
 
 

A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
15.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problem requiring corrective action was found. 
 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Inc. 

 
Lab Project Number:  RO72  

Sampling Dates:  8/26/11 + 8/27/11  
 
Sample Matrix:  Water  

Analytical Method: SVOCs + TICs  (EPA 8270D) 
 
Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:          Bryan Kroon                                               Date:     11/9/2011       
Technical QA Reviewer:                                Date:                            
Project Manager:          Bill Richards                                           Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1 11RD11SW K1108008-001 

 
2 11RD09SW K1108008-002 

 
3 11RD07SW K1108008-003 

 
4 11RD05SW K1108008-004 

 
5 11RD08SW K1108008-005 

 
6 11MW04GW K1108008-007 

 
7 11RD03SW K1108008-008 

 
8 11RD06SW K1108008-009 

 
9 11RD20SW K1108008-010 

 
10 11RD10SW K1108008-012 

 
11 11RD12SW K1108008-015 

 
12 11MW01GW K1108008-016 

 
13 11GW01EQ K1108008-017 

 
14 

 
11RD04SW 

 
K1108008-018 

 
15 

 
11RD21SW 

 
K1108008-019 

 
16 

 
11SB01RS 

 
K1108008-021 

 
17 

 
11RD04SW 

 
KWG1108534-1 

 
18 

 
11RD04SWMS 

 
KWG1108534-2 

 
19 

 
11RD04SWMSD 

 
KWG1108534-3 

 
20 
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DATA PACKAGE COMPLETENESS CHECKLIST: 

 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X        Case Narrative present 

Quality Control Summary Package: 
      X        Data Summary sheets 
      X        Matrix Spike/Spike Duplicate Recoveries 
      *        Laboratory Control Sample Recoveries 
      X         Method Blank Summaries 
      X        GC/MS Tuning and Mass Calibration 
      X         Initial Calibration Data 
      X         Continuing Calibration Data 
      *        Surrogate Compound Recovery Summary 
      X         Internal Standard Area Summary 

Sample and Blank Data Package Section 
       X        Reconstructed Ion Current (RIC) Chromatogram 
       X        Quantitation Reports 
       X        Raw and Enhanced Mass Spectra 
       X        Reference Mass Spectra for Target Compounds 
       X        Mass Spectral Library Search for TICs 

Raw QC Data Package Section 
       X        DFTPP and/or BFB mass spectra and mass listings 
       X        RIC Chromatogram for Standards, LCS, and MS/MSD 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       NR     List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X       Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
                    NO  

2 
 
GC/MS Tuning Criteria 

 
                    YES  

3 
 
Initial Calibrations 

 
                    YES  

4 
 
Continuing Calibrations 

 
                    YES  

5 
 
Laboratory Control Sample 

 
                    NO  

6 
 
Matrix Spike/Matrix Spike Duplicate 

 
                    YES     

7 
 
Blanks and Background Samples 

 
                    YES                      

8 
 
Surrogate Compounds                     NO                     

 
9 

 
Internal Standards 

 
                    YES               

10 
 
Duplicate Analyses 

 
                    YES       

11 
 
Analyte Identification 

 
                    YES  

12 
 
Analyte Quantitation 

 
                    YES  

13 
 
Overall Assessment of Data 

 
                    YES  

14 
 
Usability of Data 

 
                    YES 

 
Comments:   
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1.  HOLDING TIMES 
 

             Acceptable  
      x       Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample 
preservation or custody unless specified.  For those samples analyzed outside holding 
time requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgment.  

 
Water Samples: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C: 7 days (from collection) for extraction; 40 days (from extraction) for analysis. 
Soil or Other Matrices: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C:14 days (from collection) for extraction;40 days (from extraction) for analysis. 

 
Comments:  Analytical holding time was met for all samples with the exception of 11MW04GW 
and 11SB01RS, these samples arrived at the lab past the specified holding time, all detected 
compounds qualified “J” as estimated, non detected compounds qualified “UJ” as estimated at 
the reporting limit. 

 
 
 
 

2.  GC/MS INSTRUMENT PERFORMANCE CRITERIA 
 
 
   X       
        

 
BFB (EPA 8260B) or DFTPP (EPA 8270C) has been run for every 12 hours of 
sample analysis per instrument. 

 
   X       
     

 
The BFB or DFTPP ion abundance criteria indicated in EPA/540/G-90/004 have 
been met for each instrument. 

 
Comments:  None.
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
               Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (average RRF >= 0.05; %RSD <= 30).  For analytes which exceeded 
the %RSD control limit, associated detected results are qualified as estimated (J).  If the 
low calibration level was not detected, the non-detected results are qualified (UJ).  For 
analytes which exceeded the RRF control limit, associated detected results are qualified 
as estimated (J) and the non-detected results are qualified as rejected (R). 
 
Comments:  Percent relative standard deviation values of all target analytes were within the 
control limits.      
 
  
 

 
4.  CONTINUING CALIBRATIONS 

 
       X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at the 
end of any group of samples and at least every 12 hours.  In addition, Percent Difference 
(%D) values were within the control limit (%D <= 20).  For analytes which exceeded the 
%D control limit, associated detected results are qualified as estimated (J).  In cases 
where the %D is very high and indicates a severe loss of instrument sensitivity, the 
associated non-detected results may be qualified as estimated (UJ) or rejected (R) based 
on the professional judgment of the reviewer. 
 
Comments:  Percent difference values were within the control limits. 
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5.  LABORATORY CONTROL SAMPLE 
 
              Acceptable  
      X       Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
   
 
Comments: All LCS recoveries were within the control limits generated by the laboratory with 
the exception of Hexachlorocyclopentadiene, there were no positive detections of this compound 
in any of the samples in this SDG, no qualification of the data necessary. 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
     X        Acceptable  
              Acceptable with qualification  
             Unacceptable 
              No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  At the discretion of the reviewer, other limits may 
be used only if justification can be provided. 
 
Comments:  Recoveries of Matrix Spike and Duplicate were within control limits. 

 
 
 
 
 
 
 
 

7.  BLANKS AND BACKGROUND SAMPLES 
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             Acceptable   
      X       Detection Limits Adjusted 
 
The following blanks were analyzed: 
    X         Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks     
              Rinsate Blanks     
              Background Samples     
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No compounds were detected in the Method Blanks for this SDG. 
 

 
8.  SURROGATE COMPOUNDS 

 
             Acceptable  
      X       Acceptable with qualification  
              Unacceptable 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms. 
 
Comments:  Surrogate recoveries were within the control limits with the exception of sample 
11RD06SW 2-Fluorophenol had a recovery of less than 10% and Phenol-d6 was recovered less 
than the control limit, the acidic fraction compounds are qualified as “J” and “UJ” as appropriate. 
Nitrobenzene-d5 was recovered less than the control limits, no results qualified based on these 
recoveries. 

 
 

9.  INTERNAL STANDARDS 
 

      X       Acceptable  
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              Acceptable with qualification  
              Unacceptable 
 
Internal Standard area counts for samples analyzed within a sample group must be within 
the range of 50% to 200% of the internal standard area for the continuing calibration.  If 
the internal standard area is between 10% and 50% of this value, the associated detected 
results are qualified as estimated (J) and the non-detected results are qualified as 
estimated (UJ).  If the internal standard area is <10% of the calibration area, both the 
detected and non-detected results are rejected (R).  If the internal standard area is >200% 
of the calibration area, the associated detected results are qualified as estimated (J).  
Internal standards which exceeded these limits are noted below and the associated 
results are qualified on the attached sample report forms. 
 
Comments: The internal standard areas were within the range of 50% to 200% of the internal 
standard area for the continuing calibration. 

 
 

10.  DUPLICATE ANALYSES 
 
      X       Acceptable  
             Acceptable with qualification  
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
        X     Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
Comments:                           
                                                           
Laboratory Duplicate analysis showed good precision for all compounds analyzed. 
  
 
 
 
 

11.  ANALYTE IDENTIFICATION 
 
Evaluate the ion profiles for the sample analytes and compare them to the library ion 
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profiles provided by the laboratory.  Note any identifications which are not sufficiently 
supported by comparison to known ion profiles. 
 
Comments:  Analyte identification was acceptable.   
 
 
 

12.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
EPA 8260B, water samples: 
ug/L =   (analyte area)(amount of internal standard, ng)  
 (internal standard area)(RF)(volume of water purged, mL) 
 
EPA 8260B, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)                    

(internal standard area)(RF)(weight of soil extracted, g)(fraction solids) 
 
EPA 8270C, water samples: 
ug/L =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)       
 (internal standard area)(RF)(volume of sample extracted, mL)(injection volume, uL) 
 
EPA 8270C, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)                  
 (internal standard area)(RF)(weight of sample extracted, g)(fraction solids)(injection volume, uL)   
      
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MW04GW 
 
ug/L = ((5.56)(1)(1)/(980))(1000) = 5.67 
 
Laboratory reported 5.7 
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13.  OVERALL ASSESSMENT OF DATA 

 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
       X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X        Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
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14.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 
 
 

15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
Problem: No problems requiring corrective action were found. 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RD11SW 
Lab Code: K1108008-00 1 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Aualyte Name Result Q MRL MDL Factor Extracted 

N-Nitrosodimethylamine NDU 25 0.48 1 08/30/11 
Aniline NDU 25 0.49 1 08/30/11 
Bis(2-chloroethy1) Ether NDU 9.7 0.34 1 08/30/11 
Phenol NDU 9.7 0.33 1 08/30/ll 
2-Chlorophenol NDU 9.7 0.32 1 08/30/11 
1,3-Dichlorobenzene NDU 9.7 0.36 1 08/30/11 

1,4-Dichlorobenzene NDU 9.7 0.32 1 08/30/11 
1,2-Dichlorobenzene NDU 9.7 0.44 1 08/30/11 
Benzyl alcohol NDU 9.7 0.38 1 08/30111 

Bis(2-chloroisopropyl) Ether NDU 9.7 0.32 1 08/30/11 
2-Methylphenol ND.u 9.7 0.33 1 08/30111 
Hexachloroethane NDU 9.7 0.29 1 08/30/11 

N-Nitrosodi-n-propylamine NDU 9.7 0.50 1 08/30/11 
4-Methylphenolt NDU 9.7 0.48 1 08/30/11 
Nitrobenzene NDU 9.7 0.57 1 08/30/ll 

Isophorone NDU 9.7 0.25 1 08/30/11 
2-Nitrophenol NDU 9.7 0.38 1 08/30/11 
2,4-Dimethylphenol NDU 9.7 0.27 1 08/30/11 

Bis(2-chloroethoxy)methane NDU 9.7 0.28 1 08/30/11 
2,4-Dichlorophenol NDU 9.7 0.30 1 08/30/11 
Benzoic acid NDU 25 5.9 1 08/30/11 

1,2,4-Trichlorobenzene NDU 9.7 0.36 1 08/30/11 
Naphthalene NDU 9.7 0.37 1 08/30/ll 
4-Chloroaniline NDU 9.7 0.38 1 08/30/11 

Hexachlorobutadiene . NDU 9.7 0.30 1 08/30/11 
4-Chloro-3-methylphenol NDU 9.7 0.49 1 08/30/11 
2-Methylnaphthalene NDU 9.7 0.24 1 08/30/11 

Hexachlorocyclopentadiene NDU 9.7 1.3 1 08/30/11 
2,4,6-Trichlorophenol NDU 9.7 0.21 1 08/30111 
2,4,5-Trichlorophenol NDU 9.7 0:39 1 08/30/ll 

2-Chloronaphthalene NDU 9.7 0.29 1 08/30/11 
2-Nitro aniline NDU 25 0.34 I 08/30/11 
Acenaphthylene NDU 9.7 0.24 1 08/30/ll 

Comments: 

Fonn lA- Organic 

Service Request: K1108008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Units: ug!L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWGJI08534 
09/05/ll KWGJI08534 
09/05/ll KWGJI08534 

09/05/11 KWG!!08534 
09/05/11 KWG!!08534 
09/05/11 KWG!!08534 

09/05/ll KWG!!08534 
09/05/11 KWG!!08534 
09/05/11 KWG!!08534 

09/05/11 KWG1108534 
09/05/1f KWG1108534 
09/05/11 KWGJ108534 

09/05/11 KWG!!08534 
09/05/ll KWG!!08534 
09/05/ll KWG!!08534 

09/05/11 KWG1108534 
09/05/ll KWG!!08534 
09/05/ll KWG!J08534 

09/051!1 KWG1108534 
09/051!1 KWG1108534 
09/05/ll KWG!J08534 

09/051!1 KWGJJ08534 
09/05/11 KWGJJ08534 
09/05/ll KWG!!08534 

09/05/11 KWG1108534 
09/05/ll KWG1108534 
09/05/11 KWG!!08534 

09/05/ll KWG1108534 • 
09/05/11 KWGJ108534 
09/05/11 KWG1108534 

09/05/11 KWGII08534 
09/05/11. KWGJI08534 
09/05/11 KWG1108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated Service Request: Kll08008 
Project: Red Devil Mine Date Collected: 08/27/2011 
Sam·ple Matrix: Water Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RD11SW Units: ng!L 
Lab Code: K1108008-00 1 Basis: NA 

Extraction Method: EPA 3520C Level: Low 
Analysis Method: 8270C 

Dilution Date Date Extraction 
Analyte N arne Result Q MRL MDL Factor EAiracted Analyzed Lot Note 

Dimethyl Phthalate NDU 9.7 0.26 1 08/30/11 09/05/11' KWGJI08534 
2,6'Dinitrotoluene NDU 9.7 0.35 1 08/30/11 09/05/11 KWG1108534 
Acenaphthene NDU 9.7 0.29 1 08/30/11 09/05/11 KWGJI08534 

3-Nitroauiline NDU 25 3.3 l 08/30/11 09/05/11 KWG1108534 
2,4-Dinitrophenol NDU 25 2.3 l 08/30/11 09/05111 KWGJ108534 
Dibenzofuran NDU 9.7 0.33 1 08/30/11 09/05/11 KWGJ108534 

4-Nitrophenol NDU 25 2.0 1 08/30/11 09/05111 KWG1J08534 
2,4-Diilitrotolnene NDU 9.7 0.28 I 08/30/11 09/05/11 KWG1108534 
Fluorene NDU 9.7 0.33 1 08/30/11 09/05/11 KWG1108534 

4-Chlorophenyl Phenyl Ether NDU 9.7 0.28 1 08/30111 09/05/11 KWGJ108534 
Die thy 1 Phthalate NDU 9.7 0.29 1 08/30/11 09/05111 KWG1108534 
4-Nitroaniline NDU 25 4.1 I 08/30/11 09/05/11 KWG1J08534 

2-Methyl-4, 6-dinitrophenol NDU 25 2.2 I 08/30/11 09105/11 KWGJI08534 
N-Nitrosodiphenylamine NDU 9.7 0.48 I 08/30/11 09/05/11 KWG1108534 
4-Bromophenyl Phenyl Ether NDU 9.7 0.28 I 08/30/11 09/05/11 KWGJI08534 

Hexachlorobenzene NDU 9.7 0.63 I 08/30/11 09/05/11 KWG1108534 
Pentachlorophenol NDU 25 2.5 1 08/30/11 09/05/11 KWG1!08534 
Phenanthrene NDU 9.7 0.49 1 08/30/11 09/05/11 KWG1108534 

Anthracene NDU 9.7 0.62 I 08/30/11 09/05/11 KWG1108534 
Di-n-bu1yl Phthalate NDU 9.7 0,37 1 08/30/11 09/05/11 KWG1108534 
Fluoranthene NDU 9.7. 0.66 I 08/30/11 09/05/11 KWG1108534 

Pyrene NDU 9.7 0.74 I 08/30/11 09/05/11 KWG1J08534 
Butyl Benzyl Phtbalate NDU 9.7 0.47 I 08/30/11 09/05/11 KWG!J08534 
3,3'-Dichlorobenzidine ND.U 25 0.27 I 08/30/11 09/05/11 KWG1108534 

Benz(a)authracene NDU 9.7 0.60 I 08/30/11 09/05/11 KWG1108534 
Cluysene NDU 9.7 0.79 1 08/30/11 09/05/11 KWG1108534 
Bis(2-ethylhexyl) Phth:alate NDU 9.7 1.9 I 08/30/11 09/05/11 KWG1108534 

Di-n-cetyl Phthalate NDU 9.7 . 0.63 I 08/30/IJ 09/05/11 KWG1!08534 
Beuzo(b)fluorautbene NDU 9.7 0.59 I 08/30/11 09/05/11 KWG!l08534 
Beuzo(k)fluorautl!ene NDU 9.7 0.83 I 08/30/11 09/05/11 KWG1108534 

Benzo(a)pyrene NDU 9.7 0.66 I 08/30/11 09/05/11 KWG1108534 
Indeno(l,2,3-cd)pyrene NDU 9.7 0.69 I 08/30/11 09/05/11 KWG1108534 
Dibeuz(a,h)autbracene NDU 9.7 0.76 I 08/30/11 09/05/11 KWG1108534 

Comments: 

Form lA ·Organic Page 2 of 3 Printed: 09/28/2011 13:12:35 
u:\Stealth\Crystal.rpt\FonnlmNew.rpt Merged 

2166 
SuperSet Reference: RR133641 



Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte N arne 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

t Analyte Comm~nts 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Envirorunent, Incmporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

URDUSW 
K1108008-001 

EPA 3520C 
8270C 

Result Q 

NDU 

%Rec 

43 
48 
49 
57 
82 
129 

Control 
Limits 

39-103 
38-107 
46-115 
48-114 
46-127 
22-146 

MRL MDL 

9.7 0.82 

Date 
Analyzed 

09/05/11 
09/05/P 
09/05/11 
09/05/11 
09/05/11 
09/05111 

This analyte cannot be separated from 3-Meihylphenol. 

Form lA. Organic 

Dilution 
Factor 

1 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 

08/30/11 

Sen>ice Request: Kll08008 
Date Collected: 08/27/201! 
Date Received: 08/30/2011 

Date 
Analyzed 

09/05/11 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWGI!08534 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated Service Request: K1108008 
Project: Red Devil Mine Date Collected: 08/26/2011 
Sample Matrix: Water Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RD09SW Units: ug/L 
Lab Code: K1108008-002 Basis: NA 

Extraction Method: EPA 3520C Level: Low 
Analysis Method: 8270C 

Dilution Date Date E>.-traction 
Analyte N arne Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N -Nitrosodil;nethylamine NDU 25 0.48 1 08/30/11 09/05/11 KWG1108534 
Aniline NDU 25 0.49 1 08/30/11 09/05/11 KWG1108534 

. Bis(2-chloroethyl) Ether NDU 9.7 0.34 1 08/30/11 09/05/11 KWG1108534 

Phenol NDU 9.7 0.33 1 08/30/11 09/05/11 KWG1108534 
2-Chlorophenol NDU 9.7 0.32 1 08/30/11 09/05111 KWG1108534 
1,3-Dichlorobenzene NDU 9.7 0.36 1 08/30/11 09/05/11 KWG1108534 

1,4-Dichlorobenzene NDU 9.7 0.32 1 08/30/11 09/05111 KWG1108534 
1,2-Dichlorobenzene NDU 9.7 0.44 1 08/30/11 09/05111 KWG1108534 
Benzyl alcohol NDU 9.7 0.38 1 08/30/11 09/05111 KWG!!08534 

Bis(2-chloroisopropyl) Etl1er NDU 9.7 0.32 1 08/30/11 09/05/11 KWG1!08534 
2-Methylphenol NDU 9.7 0.33 1 08/30/11 09/05/11 KWG1108534 
Hexachloroetl1ane NDU 9.7 0.29 I 08/30/11 09/05111 KWG1108534 

N-Nitrosodi-n-propylamine NDU 9.7 0.50 1 08/30/11 09/05/11 KWG1!08534 
4-Methylphenolt NDU 9.7 0.48 1 08/30/11 09/05/11 KWG1!08534 
Nitrobenzene NDU 9,7 0.57 1 08/30/11 09/05/11 KWG1108534 

Isophorone NDU 9.7 0.25 1 08/30/ll 09/05/11 KWGJ 108534 
2-Nitrophenol NDU 9.7 0.38 1 08/30/11 09/05/11 KWG1108534 
2,4-Dimethylphenol NDU 9.7 0.27 1 08/30/11 09/051\1 KWGI108534 

Bis(2-chloroethoxy)metl!ane NDU 9.7 0.28 1 08/30/11 09/05/11 KWG1108534 
2,4-Dichlorophenol NDU 9.7 0.30 1 08/30/11 09/05/11 KWG1!08534 
Benzoic acid NDU 25 5.9 1 08/30/11 09/05111 KWG!l08534 

1,2, 4-Trichlorobenzene NDU 9.7 0.36 1 08/30/11 09/05/11 KWG1108534 
Naphthalene NDU 9.7 0.37 1 08/30/Il 09/05/11 KWGll08534 
4-Chloroaniline NDU 9.7 0.38 I 08/30/11 09/05111 KWG1108534 

Hexachlorobutadiene NDU 9.7 0.30 1 08/30/11 09/05/11 KWG!l08534 
4-Chloro-3-methylphenol NDU 9.7 0.49 1 08/30/11 09/05/11 KWG1108534 
2-Methylnaphthalene NDU 9.7 0.24 1 08/30/11 09/05/11 KWG1108534 

Hexachlorocyclopentadiene NDU 9.7 L3 1 08/30/11 09/05/11 KWGI108534 * 
2,4,6-Trichlorophenol NDU 9.7 0.21 1 08/30/11 09/05/11 KWGH08534 
2,4,5-Trichloropheno1 NDU 9.7 0.39 1 08/30/11 09/05/11 KWG1108534 

2-Chloronaphthalene NDU 9.7 0.29 1 08/30/ll 09/05/11 KWG1!08534 
2-Nitroaniline NDU 25 0.34 1 08/30/11 09/05111 KWGJI08534 
Acenaphthylene NDU 9.7 '0.24 1 08/30/ll 09/05/11 KWG1108534 

Comments: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Pro,ject: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sam)lle Name: 11RD09SW 
Lab Code: K1108008-002 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte N arne Result Q MRL MDL · ]?actor Extracted 

Dimethyl Phthalate NDU 9.7 0.26 1 08/30/11 
2,6-Dinitrotoluene NDU 9.7 0.35 1 08/30/11 
Acenaphthene NDU 9.7 0.29 1 08/30111 

3-Nitroaniline NDU 25 3.3 1 08/30/11 
2,4-Dinitrophenol NDU 25 2.3 I 08/30/11 
Dibenzofuran NDU 9.7 0.33 1 08/30/11 

4-Nitrophenol NDU 25 2.0 1 08/30/11 
2,4-Dinitrotoluene NDU 9.7 0.28 I 08/30/11 
Fluorene NDU 9.? 0.33 1 08/30/11 

4-Chlorophenyl Phenyl Ether NDU 9.7 0.28 1 08/30/11 
Diethyl Phthalate NDU 9.7 0.29 1 08/30/11 
4-Nitroaniline NDU 25 4.1 1 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 1 08/30/11 
N-Nitrosodiphenylamine NDU 9.7 0.48 1 08/30/11 
4-Bromophenyl Phenyl Ether NDU 9.7 0.28 1 08/30/11 

Hexachlorobenzene NDU 9.7 0.63 1 08/30/11 
Pentachlorophenol NDU 25 2.5 1 08/30/11 
Phenanthrene NDU 9.7 0.49 1 08/30/11 

Anthracene NDU 9.7 0.62 1 08/30/11 
Di-n-butyl Phthalate NDU 9.7 0.37 1 08/30/11 
Fluoranthene NDU 9.7 0.66 1 08/30/11 

Pyrene NDU 9.7 0.74 1 08/30/11 
Butyl Benzyl Phthalate NDU 9.7 0.47 1 08/30/11 
3,3'-Dichlorobenzidine NDU 25 0.27 1 08/30/11 

Benz(a)anthracene . ND U 9.7 0.60 1 08/30/11 
Cluysene NDU 9.7 0.79 1 08/30/11 
Bis(2-ethylhexyl) Phthalate NDU 9.7 1.9 1 08/30/11 . 

Di-n-cetyl Phthalate NDU 9.7 0.63 1 08/30/11 
Benzo(b )fluoranthene NDU 9.7 0.59 1 08/30/11 
Benzo(k)fluoranthene NDU 9.7 0,83 1 08/30/11 

Benzo(a)pyrene NDU 9.7 0.66 1 08/30/11 
Indeno(l,2,3-cd)pyrene NDU 9.7 0.69 1 08/30/11 
Dibenz(a,h)anthracene NDU 9.7 0.76 I 08/30/11 

Comments: 

Form !A- Organic 

Service Request: K11 08008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Units:· ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWGII08534 

09/05/11 KWG!l08534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05111 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWGII08534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWG1!08534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05i11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG\108534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Sen-ice Request: K1108008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GCIMS 

Sample Name: 
Lab Code: 

11RD09SW 
K11 08008-002 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Analyte Name Result Q 

Benzo(g,h,i)perylene NDU 

• See Case Narrative 

Surrogate Name %RC:c 

2-Fluorophenol 69 
Phenol-d6 71 
Nitrobenzene-d5 78 
2-Fluorobiphenyl 75 
2,4,6-Tnbromophenol 75 
Terphenyl-dl4 113 

t Analyte Comments 

MRL MDL 

9,7 0.82 

Control Date 
Limits Analyzed 

39-103 09/05/11 
38-107 09/05/11 
46-115 09/05/11 
48-114 09/05/11 
46-127 09/05/11 
22-146 09/05/11 

4-Methylphenol 11tis analyte cannot be separated from 3-Methylphencl. 

Comments: 

Printed: 09/28/2011 13:12:39 
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Dilution 
Factor 

I 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date Date 
Extracted Analyzed 

08/30/11 09/05/IJ 

Units: ug!L 
Basis: NA 

Level: Low 

ExtracHon 
Lot 

KWG1108534 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: l!RD07SW 
Lab Code: K1108008-003 

Extraction Metbod: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte N arne Result Q l\1RL MDL Factor Extracted 

N-Nitrosodimethylamine NDU 25 0.48 1 08/30/11 
Aniline NDU 25 0.49 1 08/30/11 
Bis(2-chloroethyl) Ether NDU 9.9 0.34 1 68/30111 

Phenol NDU 9.9 0.33 1 08/30/11 
2-Chiorophenol NDU 9.9 0.32 1 08/30/11 
1,3-Dich1orobenzene NDU 9.9 0.36 1 08/30/11 

1,4-Dichlorobenzene NDU 9.9 0.32 1 08/30/11 
1,2-Dichlorobenzene NDU 9.9 0.44 1 08/30/11 
Benzyl alcohol NDU 9.9 0.38 1 08/30/11 

Bis(2-chioroisopropyl) Ether NDU 9.9 0.32 1 08/30111 • 
2-Methylphenol NDU 9.9 0.33 I 08/30/11 
IIexachloroethane NDU 9.9 0.29 1 08/30/11 

N-Nitrosodi-n-propylamine NDU 9.9 0.50 1 08/30/11 
4-Methylphenolt NDU 9.9 0.48 1 08/30/11 
Nitrobenzene NDU 9.9 0.57 1 08/30/11 

Isophorone NDU 9.9 0.25 1 08/30/11 
2-Nitrophenol NDU 9.9 0.38 1 08/30/11 
2,4-Dimethyiphenoi NDU 9.9 0.27 I 08/30/11 

Bis(2-chloroethoxy)methane NDU 9.9 0.28 I 08/30/11 
2,4-Dichlorophenol NDU 9.9 0.30 I 08/30/11 
Benzoic acid ND U. 25 5.9 1 08/30/11 

I, 2, 4-Trichlorobenzene NDU 9.9 0,36 I 08/30/11 
Naphthalene NDU 9.9 0.37 1 08/30/11 
4-Chloroaniline NDU 9.9 0.38 1 08/30/11 

IIexachlorobutadiene NDU 9.9 0.30 I 08/30/11 
4-Chloro-3-methylphenoi NDU 9.9 0.49 I 08/30/11 
.2-Methylnaphthalene NDU 9.9 0.24 1 08/30/11 

IIexachlorocyclopentadiene NDU 9.9 1.3 I 08/30/11 
2,4,6-Trichlorophenol NDU 9.9 0.21 1 08/30/11 
2,4,5-Trichlorophenol NDU 9.9 0.39 1 08/30/11 

2-Chloronaphthalene NDU 9.9 0.29 1 08/30/11 
2-Nitroaniline NDU 25 0.34 1 08/30/11 
Acenaphthylene NDU 9.9 0.24 1 08/30/11 

Comments: 

Service Request: K1108008 
Date Collected: 08/26/20 li 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG\108534 
09/05/11 KWG1108534 
09/05/11 KWG\108534 

09/05/11 KWG\108534 
09/05/11 KWG1108534 
09/05/11 KWG\108534 

09/05/11 KWG\108534 
09/05/11 KWG\108534 
09/05/11 KWG\108534 

09/05/11 KWG\108534 
09/05/11 KWG!l08534 
09/05/11 KWG1108534 

09/05/11 KWG\108534 . 
09/05/11 KWG1108534 
09/05/11 KWG\108534 

09/05/11 KWG1108534 
09/05/11 KWG\108534 
09/05/11 KWG!l08534 

09/05/11 KWG!l08534 
09/05/11 KWG1!08534 
09/05/11 KWG\108534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWG\108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 * 
09/05/11 KWG\108534 
09/05/11 KWG1!08534 

09/05111 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Enviromnent, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RD07SW 
Lab Code: Kll08008-003 

Extraction Method: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result- Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 9.9 0.26 1 08/30/ll 
2,6-Dinitrotoluene NDU 9.9 0.35 1 08/30/11 
Acenaphthene NDU 9.9 0.29 1 08/30/11 

3-Nitroaniline NDU 25 3.3 I 08/30/ll 
2,4-Dinitrophenol NDU 25 2.3 I 08/30/11 
Dibenzofuran NDU 9.9 0.33 I 08/30/11 

4-Nitrophenol NDU 25 2.0 I 08/30/11 
2,4-Dinitrotoluene NDU 9.9 0.28 I 08/30111 
Fluorene NDU 9.9 0.33 I 08/30/11 

4-Chlorophenyl Phenyl Ether NDU 9.9 0.28 I 08/30/ll 
Die thy I Phthalate NDU 9.9 0.29 1 08/30/11 
4-Nitroaniline NDU 25 4.1 I 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2,2 1 08/30/11 
· N-Nitrosodiphenylamine NDU 9.9 0.48 I 08/30/11 
4-Bromophenyl Phenyl Ether NDU 9.9 0.28 I 08/30/11 

Hexachlorobenzene NDU 9.9 0.63 I 08/30/11 
Pentachlorophenol NDU 25 2.5 I 08/30/11 
Phenanthrene NDU 9.9 0.49 I 08/30/11 

Anthracene NDU 9.9 0.62 I 08/30/11 
Di-n-butyl Phthalate NDU 9.9 0.37 I 08/30/11 
Fluoranthene NDU 9.9 0.66 I 08/30/11 

Pyrene NDU 9.9 0.74 I 08/30/11 
Butyl Benzyl Phthalate NDU 9.9 0.47 I 08/30/11 
3,3'-Dichlorobenzidine NDU 25 0.27 I 08/30/11 

Benz(a)anthracene NDU 9.9 0.60 I 08/30/11 
Chrysene NDU 9.9 0.79 I 08/30/11 
Bis(2-ethylhexyl) Phthalate NDU 9.9 1.9 1 08/30/11 

Di-n-cetyl Phthalate NDU 9.9 0.63 I 08/30/11 
Benzo(b )fluoranthene NDU 9.9 0.59 I 08/30/11 
Benzo(k)fluoranthene NDU 9.9 0.83 I 08/30/11 

Benzo(a)pyrene NDU 9.9 0.66 1 08/30/11 
Indeno(l,2,3-cd)pyrene NDU 9.9 0.69 I 08/30/11 
Dibenz(a,h)anthracene NDU 9.9 0.76 1 08/30/11 

Comments: 

Service Request: K1108008 
Date Collected: 08/26/2011 
Date Received: 08/30/20 II 

Units: ug!L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG1108534 
09/05/11 KWGJ108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05111 KWG1108534 
09/05!11 KWG1108534 

09/05/11 KWG1108534 
09/05111 KWG\108534 
09/05/ll KWG1108534 

09/05/11 KWG\108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG!l08534 
09/05111 KWGJ108534 
09/05/11 KWGJ\08534 

09/05/11 KWG\108534 
. 09/05/ll KWGI108534. 
09/05/11 KWG1108534 

09/05/11 KWGII08534 
09/05/11 KWGII08534 
09/05/11 KWG1108534 

09/05/11 KWGII08534 
09/05/11 KWGII08534 
09/05/11 KWG\108534 

09/05/11 KWG!l08534 
09/05/11 KWGJ108534 
09/05/11 KWG)I08534 

09/05111 KWGII08534 
09/05111 KWGJ108534 
09/05/11 KWGI108534 

09/05/11 KWG!108534 
09/05/11 . KWG1108534 
09/05/11 KWGJ108534 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fiuorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 

t Analyte Conunents 

4-Methylphenol 

Conuncnts: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environmen~ Incorporated 
Red Devil Mine 
Water 

Service Request: Kll08008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

IIRD07SW 
KI\08008-003 

EPA3520C 
8270C 

Result Q 
NDU 

0/oRec 

73 
79 
76 
77 
78 
120' 

Control 
Limits 

39-103 
38-107 
46-115 
48-114 
46-127 
22-146 

MRL MDL 

9.9 0.82 

Date 
Analyzed 

09/05/11 
09/05/11 
09/05/11 
09/05/11 
09/05/11 
09/05/ll 

Tills analyte cannot be separated from 3-Methy:phenol. 

Dilution 
Factor 

I 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date Date 
Extracted Analyzed 

08/30/11 09/05/11 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWGI108534 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample N arne: l!RD05SW 
Lab Code: K1108008-004 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Aualyte N arne Result Q MRL MDL Factor Extracted 

N-Nitrosodimethylamine NDU 25 0.48 1 08/30/ll 
Aniline NDU 25 0.49 1 08/30/ll 
Bis(2-chloroethyl) Ether NDU 9.7 0.34 1 08/30/11 

Phencl NDU 9.7 0.33 1 08/30/11 
2-Chlorophenol NDU 9.7 0.32 I 08/30/11 
I,3-Dichlorobenzene NDU 9.7 0.36 I 08/30/11 

1,4-Dichlorobenzene NDU 9.7 0.32 l 08/30/11 
I,2-Dichlorobenzene NDU 9.7 0.44 1 08/30/11 
Benzyl alcohol NDU 9.7 0.38 1 08/30111 

Bis(2-chloroisopropyl) Ether NDU 9.7 0.32 1 08/30111 
2-Methylphenol NDU 9.7 0.33 1 08/30/11 
Hexachloroethane NDU 9.7 0.29 1 08/30/11 

N-Nitrosodi-n-propylamine NDU 9.7 0.50 1 08/30/ll 
4-Methylphenolt NDU 9.7 0.48 l 08/30/11 
Nitrobenzene NDU 9.7 0.57 1 08/30111 

Isophorone NDU 9.7 0.25 I 08/30/ll 
2-Nitrophenol NDU 9.7 0.38 I 08/30111 
2,4-Dimethylphenol NDU 9.7 0.27 1 08/30/ll 

Bis(2-chloroethoxy)methane NDU 9.7 0.28 1 08/30/11 
2,4-Dichlorophenol NDU 9.7 0.30 1 08/30/11 
Benzoic acid NDU 25 5.9 1 08/30/ll 

1,2, 4-Trichlorobenzene NDU 9.7 0.36 l 08/30/ll 
Naphthalene 0.68 J 9.7 0.37 1 08/30/ll 
4-Ch1oroaniline NDU 9.7 0.38 1 08/30/ll 

Hexachlorobutadiene NDU 9.7 0.30 1 08/30/ll 
4-Ch1oro-3-methylphenol NDU 9.7 0.49 1 08130/11 
2-Metbylnaphthalene 1.2 J 9.7 0.24 1 08/30/ll 

Hexachlorocyclopentadiene NDl)' 9.7 1.3 1 08/30/ll 
2,4,6-Trichlorophenol NDU 9.7 0.21 I 08/30/11 
2,4,5-Tric1liorophenol NDU 9.7 0.39 1 08/30111 

2-C1lioronaphthalene NDU 9.7 0.29 1 08/30/ll 
2-Nitroaniline NDU 25 0.34' 1 08/30/11 
Acenaphthylene NDU 9.7 0.24 1 08/30/ll 

Comments: 

Service.Request: Kll08008 
Date Collected: 08/27/20ll 
Date Received: 08/30/20ll 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/ll KWG!l08534 

09/05/l! KWGJJ08534 

09/05/11 KWGJJ08534 

09/05/11 KWG!l08534 

09/05/11 KWG!l08534 

09/05/11 KWG!J08534 

09105/11 KWGJJ08534 

09105/11 KWG!l08534 

09/05/11 KWGJJ08534 

09/05/11 KWG!l08534 

09/05/ll KWGJl08534 

09/05/ll KWG!l08534 

09105/11 KWG!l08534 

09/05/11 KWGJJ08534 
09/05111 KWGJJ08534 

09105/11 KWGIJ08534 

09105/11 KWGll08534 

09105111 KWGll08534 

09/05/11 KWGll08534 

09/05/11 KWGIJ08534 

09/05/ll KWGll08534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/ll KWGll08534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/Jl KWGll08534 

09/05/11 KWGl108534 * 
09/05111 KWG1108534 

09/05/11 KWGl!08534 

09/05/ll KWGl!08534 

09/05/11 KWGl!08534 

09/05/11 KWGl108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated Service Request: K1!08008 
Project: Red Devil Mine Date Collected: 08/27/201! 
Sample Matrix: Water Date Received: 08/30/2011 

Semi-Volatile Orgafiic Compounds by GC/MS 

Sample Name: llRD05SW Units: ug!L 
Lab Code: Kl!08008-004 Basis: NA 

Extraction Method: EPA 3520C Level: Low 
Analysis Method:. 8270C 

Dilution Date Date Extraction 
Analyte Name Result Q MRL MDL Factor Extracted Analy7.cd Lot Note 

Dimethyl Phthalate NDU 9.7 0.26 I 08/30/11 09/0511! KWG1108534 
2,6-Dinitrotolueue NDU 9.7 0.35 I 08/30/11 09/05111 KWG1108534 
Acenaphthene NDU 9.7 0.29 I 08/30/11 09/05111 KWG1108534 

3-Nitroaniline NDU 25 3.3 I 08/30/11 09/05/11 KWG1108534 
2,4-Dinitrophenol NDU 25 2.3 I 08/30/11 09/05111 KWG1108534 
Dibenzofuran NDU 9.7 0.33 I 08/30/11 09/05/11 KWG1108534 

4-Nitrophenol NDU 25 2.0 I 08/30/ll 09/05/11 KWG1108534 
2,4-Dinitrotolneue NDU 9.7 0.28 I 08/30/11 09/05/11 KWG!l08534 
Fluorene NDU 9.7 0.33 I 08/30/11 09/05/11 KWG1108534 

4-Chlorophenyl Phenyl Ether NDU 9.7 0.28 I 08/30/11 09/05/11 KWG1108534 

Diethyl Phthalate NDU 9.7 0.29 I 08/30/11 09/05/11 KWG!l08534 
4-Nitroaniline NDU 25 4.1 I 08/30/ll 09/05/11 KWG1108534 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 I 08/30/ll 09/05l!l KWG1108534 
N-Nitrosodiphenylarnine NDU 9.7 0.48 I 08/30/11 09/05/11 KWG1108534 
4-Bromopbenyl Phenyl Ether NDU 9.7 0.28 I 08130/11 09/05/1! KWG1108534 

Hexachlorobenzene NDU 9.7 0.63 I 08/30/11 09/05/1! KWG1108534 

Pentaclllorophenol NDU 25 2.5 I 08/30/11 09/0511! KWG1108534 

Phenanthrene NDU 9.7 0.49 I 08/30/1! 09/05/11 KWG1108534 

Anthracene NDU 9.7 0,62 I 08/30/11 09/05/11 KWG1108534 

Di-n-butyl Phthalate NDU 9.7 0.37 I 08/30/11 09/05/11 KWG1108534 

Fluoranthene NDU 9.7 0.66 I 08/30/11 09/05/11 KWG1108534 

Pyrene NDU 9.7 0.74 I 08/30/ll 09/05/11 KWG1108534 
Butyl Benzyl Phthalate NDU 9.7 0.47 I 08/30/1! 09/05/1! KWG1108534 
3,3'-Dichlorobenzidine NDU 25 0.27 I 08/30/11 09/05/1! KWG1108534 

Benz(a)antbracene NDU 9.7 0.60 I 08/30/11 09/05/1! KWG1108534 

Cluysene NDU 9.7 0.79 I 08/30/11 09/05/11 KWG!l08534 

Bis(2-ethylhexyl) Phthalate NDU 9.7 1.9 I 08/30/11 09/05/11 KWG1108534 

Di-n-cetyl Phthalate NDU 9.7 0.63 I 08/30/li 09/05/11 KWG1108534 

Benzo(b)fluoranthene NDU 9.7 0;59 I 08/30/ll. 09/05/11 KWG1108534 

Benzo(k)fluoranthene NDU 9.7 0.83 I 08/30/11 09/05/11 KWG1108534 

Benzo(a)pyrene NDU 9.7 0.66 I 08/30/11 09/05/11 KWG1108534 
Indeno(l,2,3-cd)pyrene NDU 9.7 0.69 I 08/30/11 09/05/11 KWG1108534 
Dibenz(a,l1)anthracene NDU 9.7 0.76 I 08/30/11 09/05/11 KWG1108534 

Comments: 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

11RD05SW 
K1108008-004 

Semi-Volatile Organic Compounds by GC/MS 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Analyte N arne 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluoropheno1 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 

t Analytc Comments 

4-Methylphenol 

Comments: 

Result Q MRL MDL 

NDU 9.7 0.82 

Control Date 
0/oRec Limits Analyzed 

80 39-103 09/05!11 
83 38-107 09/05!11 
84 46-115 09/05!11 
77 48-114 09/05!11 
77 46-127 09/05/11 
Ill 22-146 09/05/11 

This analyte cannot be separated from 3-Metbylphc:nol. 

· Dilution 
Factor 

1 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 

08/30/11 

Service Request: K1108008 
Date Collected: 08/27/2011 
Date Received: 08/30/20 II 

Units: ug!L 
Basis: NA 

Level: Low 

Date 
Apalyzed 

09/05/11 . 

Extraction 
Lot 

KWG!!08534 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Ecology And Environment, Incorporated Service Request: Kl108008 
Project: Red Devil Mine Date Collected: 08/26/2011 
Sample Matrix: Water Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

Sample N arne: 11RD08SW Units: ug!L 
Lab Code: K1108008-005 Basis: NA 

Extraction Method: EPA3520C Level: Low 
Analysis Method: 8270C 

Dilution Date Date E>.1:rac!ion 
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

N-Nitrosodimetl1ylamine NDU 25 0.48 I 08/30/11 09/05/11 KWG!l08534 
Aniline NDU 25 0.49 I 08/30/ll 09/05/ll KWG1108534 
Bis(2-chloroethyl) Ether NDU 10 0.34 1 08/30/11 09/05/11 KWG1!08534 

Phenol NDU 10 0.33 I 08/30/11 09/05/11 KWG!l08534 
2-Chlorophenol NDU 10 0.32 I 08/30/11 09/05/ll KWG1108534 

I,3-Dichlorobenzene NDU 10 0.36 1 08/30/II 09/05/11 KWG1108534 

1,4-Dichlorobenzene NDU 10 0.32 I 08/30/11 09/05/11 KWG1108534 

I ,2-Dichlorobenzene NDU 10 0.44 I 08/30/11 09/05/11 KWG!l08534 

Benzyl alcohol NDU 10 0.38 I 08/30/11 09/05/ll KWGI!08534 

Bis(2-chloroisopropyl) Ether NDU 10 0.32 I 08/30/11 09/05/11 KWGI!08534 

2-Methylphenol NDU 10 0.33 I 08/30/11 09/05/11 KWG!l08534 

Hexachloroetl1ane NDU IO 0.29 1 08/30/11 09/05/11 KWGll08534 

N-Nitrosodi-n-propylaroine NDU IO 0.50 1 08/30/11 09/05/ll KWG1!08534 

4-Methylphenolt NDU IO 0.48 I 08/30/11 09/05/ll KWG!l08534 

Nitrobenzene NDU IO 0.57 I 08/30/11 09/05/11 KWG1108534 

Isophorone NDU 10 0.25 I 08/30/11 09/05/11 KWG1108534 

2-Nitrophenol NDU 10 0.38 1 08/30/11 09/0511! KWGII08534 

2,4-Dimetltylphenol NDU 10 0.27 I 08/30/11 09/05/11 KWGll08534 

Bis(2-chloroethoxy)metltane NDU 10 0.28 I 08/30/11 09/05/ll KWG!!08534 

2,4-Dichlorophenol NDU IO 0.30 I 08/30/11 09/05/11 KWG1!08534 

Benzoic acid NDU 25 5.9 I 08/30/11 09/05/11 KWG!!08534 

1,2,4-Trichlorobenzene NDU 10 0.36 I 08/30/11 09/05/11 KWGI!08534 

Naphthalene NDU 10 0.37 1 08/30/11 09/05/11 KWG!liJ8534 

4-Chloroaniline NDU 10 0.38 I 08/30/11 09/05/11 KWG!!08534 

Hexachlorobutadiene NDU 10 0.30 1 08/30/11 09/05/11 KWG!l08534 

4-Chloro-3-methylphenol NDU 10 0.49 I 08/30/II 09/05/11 KWG1!08534 

2-Methy!naphtl1alene NDU 10 0.24 I 08/30/11 09/05/11 KWG!!08534 

Hexachlorocyclopentadiene NDU 10 1.3 1 08/30/11 09/05/ll KWGJJ08534 • 
2,4,6-Trichlorophenol NDU 10 0.21 1 08/30/11 09/05/11 KWG1108534 

2,4,5-Trichlorophenol NDU 10 0.39 1 08/30/11 09/05/11 KWG1!08534 

2-Chloronaphtl1alene NDU 10 0.29 I 08/30/11 09/05/11 KWGI!08534 
2-Nitroaniline NDU 25 0.34 1 08/30/ll 09/05/11 KWG1l08534 

Acenaphthylene NDU 10 0.24 1 08/30/11 09/05/11 KWGI!08534 

Comments: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample N arne: 11RD08SW 
Lab Code: K1108008-005 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte N arne Result Q MRL MDL Factor E>.iracted 

Dimethyl Phthalate NDU 10 0.26 1 08/30/11 
2,6-Dinitrotoluene NDU 10 0.35 1 08/30/11 
Acenaphtl1ene NDU 10 0.29 1 08/30/11 

3-Nitroaoiline NDU 25 3.3 1 08/30/J 1 
2,4-Dinitrophenol NDU 25 2.3 1 08/30/11 
Dibenzofuran NDU 10 0.33 1 08/30/11 

4-Nitrophenol NDU 25 2.0 1 08/30111 
2,4-Dinitrotoluene NDU 10 0.28 1 08/30/11 
Fluorene NDU 10 0.33 1 08/30/11 . 

4-Chloropheny1 Phenyl Ether NDU 10 0.28 1 08/30/11 
Diethyl Phthalate NDU 10 0.29 1 08/30/11 

· 4-Nitroaoiline NDU 25 4.1 1 08/30/11 

2-Methyl-4,6-dinitropheno1 NDU 25 2.2 1 08/30/11 
N-Nitrosodiphenylamine NDU 10 0.48 1 08/30/ll 
4-Bromopheny1 Phenyl Ether NDU 10 0.28 1 08/30/11 

lfexachlorobenzene NDU 10 0.63 1 08/30/11 
Pentachlorophenol NDU 25 2.5 1 08/30/11 
Phenanthrene NDU 10 0.49 1 08/30/11 

Anthracene NDU 10 0.62 1 08/30/11 
Di-n-butyl Phthalate NDU 10 0.37 1 08/30/11 
Fluorantl1ene NDU 10 0,66 1 08/30/11 

Pyrene NDU 10 0,74 1 08/30/11 
Butyl Benzyl Phthalate NDU 10 0.47 1 08/30/11 
3,3'-Dichlorobenzidine NDU 25 0.27 1 08/30/11 

Benz(a)antlrracene NDU 10 0.60 1 08/30/ll 
Clrrysene NDU 10 0.79 1 08/30/11 
Bis(2-ethylhexyl) Phtl>alate NDU 10. 1.9 1 08/30/11 

Di-n-cetyl Phthalate NDU 10 0.63 1 08/30/11 
Benzo(b )fluoranthene NDU 10 0.59 1 08/30/11 
Benzo(k)fluorantl1ene NDU 10 0.83 1 08/30/11 

Benzo(a)pyrene NDU 10 0.66 1 08/30/11 
lndeno(l,2,3-cd)pyrene NDU 10 0.69 1 08/30/11 
Dibenz(a,h)anthracene NDU 10 0.76 1 08/30/11 

Comments: 

Form lA- Organic 

Service Request: K1108008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG!!08534 

09/05/11 KWGJ!08534 

09/05/11 KWG!108534 

09/05/11 KWG!J08534 

09/05/11 KWG!J08534 

09/05/11 KWG!!08534 

09/05/11 KWG!!08534 

09/05/11 KWG!!08534 

09/05/11 KWG!l08534 

09/05/11 KWG!l08534 

09/05/11 KWG!!08534 

09/05/11 KWG1!08534 

09/05/11 KWGI108534 

09/05/11 KWG1108534 

09/05/11 KWGI108534 

09/05/11 KWGI!08534 

09/05/11 KWG1108534 

09/05/11 KWG1108534 

09/05/11 KWG1!08534 

09/05/11 KWG1108534 

09/05/11 KWG1!08534 

09/05/11 KWGII08534 

09/05/11 KWGII08534 

09/05/11 KWG1108534 

09/05/11 KWGII08534 

09/05/11 KWG!l08534 

09/05/11 KWG!l08534 

09/05/11 KWG1108534 

09/05/11 KWG!l08534 

09/05/11 KWG1!08534 

09/05/11 KWG1108534 

09/05/11 KWGI!08534 
09/05/11 KWGII08534 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromopbenol 
Terphenyl-dl4 

t Analyte Comments 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Service Request: KII08008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

11RD08SW 
K1108008-005 

EPA 3520C 
8270C 

Result Q 

NDU 

%Rcc 

80 
81 
90 
83 
77 
112 

Control 
Limits 

39-103 
:i8-107 
46-1!5 
48-114 
46-127 
22-146 

MRL MDL 

10 0.82 

Date 
Analyzed 

09/05/11 
09/05/11 
09/05/11 
09/05/ll 
09/05/11 
09/05/11 

Tllls analyte cannot be separated from 3-Methy!phenol. 

Dilution 
Factor 

1 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable. 
Acceptable 

Date Date 
Extracted Analyzed 

08/30/11 09/05/11 

Units: ug!L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG1108534 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

IIMW04GW 
K1108008-007 

EPA3520C 
8270C 

N-Nitrosodimetllylamine 
Aniline 
Bis(2-chloroetllyl) Ether 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
Benzy I alcohol 

Bis(2-chloroisopropyl) Etl1er 
2-MetlJy1phenol 
Hexachloroetllane 

N-Nitrosodi-n-propylamine 
4-Metllylphenolt 
Nitrobenzene 

Isophorone 
2-Nitrophenol 
2,4-Dimetllylphenol 

Bis(2-chloroetlloxy)rnetllane 
2,4-Dichlorophenol 
BenzoiC acid 

1,2, 4-Trichlorobenzene 
Naphtllalene 
4-Chloroaniline 

Hexachlorobutadiene 
4-Chloro-3-metlJylphenol 
2-Metllylnaphthalene 

Hexachlorocyclopentadiene 
2,4,6-Trichloropllenol 
2, 4,5-Trichlorophenol 

2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 

Conunents: 

Result Q MRL 

ND U u;r" 26 
NDU 26 
NDU 11 

NDU 11 
NDU 11 
NDU 11 

NDU 11 
NDU 11 
NDU 11 

NDU 11 
NDU 11 
NDU 11 

NDU 11 
NDU 11 
NDU 11 

NDU 11 
NDU 11 
NDU 11 

ND U. ll 
NDU ll 
NDU 26 

NDU ll 
NDU ll 
NDU ll 

NDU ll 
NDU ll 
NDU ll 

NDU ll 
NDU ll 
NDU ll 

NDU ll 
NDU 26 
NDU , 11 

MDL 

0.49 
0.50 
0.34 

0.34 
0.32 
0.36 

0.33 
0.44 

. 0.39 

0.32 
0.34 
0.30 

0.51 
0.49 
0.58 

0.26 
0.39 
0.27 

0.29 
0.31 
6.0 

0.37 
0.38 
0.39 

0.30 
0.50 
0.25 

1.3 
0.21 
0.39 

0.30 
0.35 
0.25 

Dilution 
Factor 

I 
I 
I 

1 
1 
1 

I 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
i 
1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

Date 
Extracted 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30111 
08/30/11 

08/30/11 
08/30/11 
08/30/ll 

08/30/11 
08/30/ll 
08/30/11 

08/30/11 
08/30/11 
08130/11 

08/30/ll 
08/30/11 
08/30111 

08/30/11 
08/30/11 
08/30/11 

08/30/ll 
08/30/li 
08/30/ll 

08/30/11 
08/30/11 
08/30/ll 

08/30/ll 
08/30/ll 
08/30/ll 

08/30/11 
08130/11 
08/30/11 

Service Request: Kll08008 
Date Collected; 08/22/20 II 
Date Received: 08/30/2011 

Date 
Analyzed 

09/05/11 
09/05/11 
09/05/11 

09!05/11 
09/05/11 
09/05/11 

09105/11 
09105/ll 
09105/11 

09/05/11 
09105/ll 
09/05/Ii 

09/05/ll 
09/05J11 
09/05/ll 

09/05/11 
09/05/11 
09/05/11 

09/05/11 
09/05/11 
09/05/ll 

09/05/11 
09/05/11 
09/05/11 

09/05/ll 
09/05/ll 
09/05/ll 

09/05/ll 
09/05/ll 
09/05/11 

09/05/11 
09/05/11 
09/05111 

Units: ug/L 
Basis: NA 

Level: Low 

E:.iraction 
Lot 

KWGJI08534 
KWG1!08534 
KWGJ108534 

KWGII08534 
KWGI108534 
KWG1108534 

KWGJJ08534 
KWG1108534 
KWGJI08534 

KWGJI08534 
KWGJJ08534 
KWGJJ08534 

KWGJI08534 
KWGJI08534 
KWGJJ08534 

KWGJ!08534 
KWG1108534 
KWG1108534 

KWGJJ08534 
KWGll08534 
KWGJI08534 

KWGJI08534 
KWGJ108534 
KWGJ!08534 

KWGJ108534 
KWGJI08534 
KWGJJ08534 

KWGJJ08534 
KWGIJ08534 
KWGIJ08534 

KWGIJ08534 
KWG1108534 
KWGJJ08534 

Note 

• 
• 
• 
• 
• 
* 
* 
* 
* 
• 
* 
* 
* 
* 
* 
* • 
* 
* 
* • 
* 
* • 
* 
* • 
* • 
* 
* • 
• 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 
Lab Code: 

11MW04GW 
Kll08008-007 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Analyte N arne 

Dimethyl Phthalate 
2,6-Dinitroto1uene 
Acenaphthene 

3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 

4-Nitrophenol 
2,4-Dinitrotoluene 
Fluorene 

4-Chloropheuyl Phenyl Ether 
Diethyl Phtl1alate 
4-Nitroaniline 

2-Methyl-4,6-dinitrophenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

Anthracene 
Di-n-butyl Phthalate 
Fluorant11ene 

Pyrene 
Butyl Benzyl Phthalate 
3,3 '-Dichlorobenzidine 

Benz(a)anthracene 
Chrysene 
Bis(2-ethylhexyl) Phthalate 

Di-n-cetyl Phthalate 
Benzo(b)fluorant11ene 
Benzo(k)fluorant11ene 

Benzo(a)pyrene 
Indeno(1,2, 3 -cd)pyrene 
Dibenz(a,h)anthracene 

Conunents: 

Result Q 

ND U .u;:f 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
5.7 J 

NDU 
NDU 
NDU 
NDU 
NDU 
NDU 

-... 

MRL 

11 
11 
11 

26 
26 
11 

26 
11 
11 

11 
11 
26 

26 
11 
11 

11 
26 
11 

11 
11 
11 

11 
11 
26 

11 
11 
11 

11 
11 
11 

11 
11 
11 

MDL 

0.26 
0.36 
0.29 

3.4 
2.3 

0.34 

2.0 
0.28 
0.33 

0.29 
0.30 
4.2 

2.2 
0.49 
0.28 

0.65 
2.5 

0.50 

0.63 
0.38 
0.67 

0.75 
0.48 
0.28 

0.61 
0.81 
2.0 

0.64 
0.60 
0.85 

0.67 
0.70 
0.77 

Fonn lA- Organic 

Dilution 
Factor 

1 
1 

1 
1 
1 

I 
I 
I 

I 
I 
1 

1 
1 
1 

1 
1 
1 

I 
1 
I 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

Date 
Extracted 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
08/30/11 
08/30/11 

Service Request: K11 08008 
Date Collected: 08/22/2011 
Date Received: 08/30/2011 

Date 
Analyzed 

09/05111 
09/05111 
09/05/11 

09/05111 
09/05111 
09!05111 

09/05111 
09/05/11 
09/05/11 

09/05/11 
09/05111 
09/05111 

09/05/11 
09/05111 
09/05111 

09/05111 
09/05/11 
09/05/11 

09/05111 
09/05/11 
09/05/11 

09/05/11 
09/05111 
09/05111 

09/05/11 
09/05/11 
09/05/11 

09/05/11 
09/05/11 
09/05/11 

09/05/11 
09/05/11 
09/05111 

Units: ug!L 
Basis: NA 

Level: Low 

E>.iraction 
Lot 

KWGIJ08534 
KWGU08534 
KWGIJ08534 

KWGIJ08534 
KWGJJ08534 
KWGIJ08534 

KWGJJ08534 
KWGII08534 
KWGIJ08534 

KWGIJ08534 
KWGJJ08534 
KWG!J08534 

KWGJ108534 
KWGll08534 
KWGJJ08534 

KWGJI08534 
KWGJJ08534 
KWG!108534 

KWGJJ08534 
KWGJ108534 
KWGJI08534 

KWGJ!08534 
· KWGJJ 08534 
KWGJ!08534 

KWGJJ08534 
KWGU08534 
KWGJ108534 

KWGJJ08534 
KWGJI08534 
KWGJJ08534 

KWGJJ08534 
KWGJ!08534 
KWG!I08534 

Note 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* • 
* 
* 
* 
* • 
• 
* 
* • 
* 
* 
* 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Aoalyte N arne 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fiuorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

t Analytc Comments 

4~Me1hylphenol 

Conuncnts: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

11MW04GW 
Kl108008-007 

EPA 3520C 
8270C 

Semi-Volatile Organic Compounds by GC/MS 

Service Request: K1l 08008 
Date Collected: 08/22/2011 
Date Received: 08/30/2011 

Date Date 

Units: ug!L 
Basis: NA 

Level: Low 

Result Q MRL MDL 
Dilution 
Factor Extracted Aoalyzcd 

Extraction 
Lot Note 

ND u u't ll 0.83 1 08/30/ll 09/05/ll KWG1108534 * 

Control Date 
%Rec Limits Aoalyzcd Note 

75 39-103 09/05/ll Acceptable 
84 38-107 09/05/ll Acceptable 
83 46-!!5 09/05/ll Acceptable 
75 48-!!4 09/05/ll Acceptable 
85 46-127 09/05/11 Acceptable 

122 22-146 09/05/11 Acceptable 

This analyte cannot be separated from 3-Methylphenol. 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RD03SW 
Lab Code: K1108008-008 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte N arne Result Q MRL MDL Factor Extracted 

N-Nitrosodimethylamine NDU 25 0.48 1 08/30/11 
Aniline ND.U 25 0.49 1 08/30111 
Bis(2-chloroethyl) Ether NDU 9.9 0.34 1 08/30/11 

Phenol NDU 9.9 0.33 1 08/30111 
2-Chlorophenol NDU 9.9 0.32 1 08/30/11 
1,3-Dichlorobenzene NDU 9.9 0.36 1 08/30/11 

1,4-Dichlorobenzene NDU 9.9 0.32 1 08/30111 
1,2-Dichlorobenzene NDU 9.9 0.44 I 08/30/ll 
Benzyl alcohol NDU 9.9 0.38 1 08/30/11 

Bis(2-chloroisopropyl) Ether NDU 9.9 0.32 1 08/30/11 
2-Methylphenol NDU 9.9 0.33 1 08/30/11 
Hexachloroethane NDU 9.9 0.29 1 08/30/ll 

N-Nitrosodi-n-propylanrine NDU 9.9 0.50 I 08/30/ll 
4-Methylphenolj" NDU 9.9 0.48 l 08/30/11 
Nitrobenzene NDU 9.9 0.57 1 08/30/ll 

Isophorone NDU 9.9 0.25 1 08/30/11 
2-Nitrophenol NDU 9.9 0.38 I 08/:lO/Il 
2,4-Dimethylphenol NDU 9.9 0.27 I 08/30/11 

Bis(2-chloroethoxj)methane NDU 9.9 0.28 I 08/30/ll 
2,4-Dichlorophenol NDU 9.9 0.30 I 08/30111 
Benzoic acid NDU 25 5.9 1 08/30111 

I ,2, 4-Trichlorobenzene NDU 9.9 0.36 1 08/30/11 
Naphthalene NDU 9.9 0.37 1 08/30/11 
4-Chloroaniline NDU 9.9 0.38 1 08/30/11 

Hexachlorobutadiene NDU 9.9 0.30 I 08/30/11 
4-Chloro-3-metltylphenol NDU 9.9 0.49 I 08/30/11 
2-Methylnaphthalene NDU 9.9 0.24 I 08/30/11 

Hexachlorocyclopentadiene NDU 9.9 1.3 I 08/30/11 
2,4,6-Trichlorophenol NDU 9.9 0.2I 1 08/30111 
2,4,5-Trichlorophenol NDU 9.9 0.39 1 08/30/11 

2-Chloronaphthalene NDU 9.9 0.29 1 08/30/11 
2-Nitroaniline NDU 25 0.34 1 08/30/11 
Acenaphtltylene NDU 9.9 0.24 1 08/30/11 

Comments: 

Printed: 09/28/2011 l3:I2:59 

Service Request: KII08008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG\108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/ll KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWGJ108534 
09/05/ll KWG1108534 

09/05/11 KWG1108534 
09/05/ll KWGJ108534 
09/05/11 i<WGJ 108534 

09/05/ll KWGJ108534 
09/05/11 KWG!l08534 
09/05/ll KWGJ108534 

09/05/11 KWG1108534 

09/05/ll KWG1108534 

09/05/ll KWG!l08534 

09/05/ll KWG1108534 
09/05/ll KWG!l08534 

09/05/11 KWG\108534 

09/05/11 KWG1108534 
09/05111 KWG1108534 
09/05/ll KWG1108534 

09/05111 KWG!l08534 
09/05/11 KWG\108534 
09/05111 KWG1108534 

09/05/11 KWG!J08534 • 
09/05/11 KWG!l08534 

09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample N arne: 11RD03SW 
Lab Code: K1108008-008 

Extraction Method: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 9.9 0.26 1 08/30/11 
2,6-Dinitrotoluene NDU 9.9 0.35 1 08/30/11 
Acenaphthene NDU 9.9 0.29 1 08/30/11 

3-Nitroaniline NDU 25 3.3 1 08/30/11 
2,4-Dinitrophenol NDU 25 2.3 1 08/30/11 
Dibenzofuran NDU 9.9 0.33 1 08/30/11 

4-Nitrophenol NDU 25 2.0 1 08/30/11 
2,4-Dinitrotolnene NDU 9.9 0.28 1 08/30/11 
Fluorene NDU 9.9 0.33 1 08/30/11 

4-Chlorophenyl Phenyl Ether NDU 9.9 0.28 1 08/30/11 
Diethyl Phthalate NDU 9.9 0.29 1 08130/11 
4-Nitroaniline · NDU 25 4.1 1 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 1 08/30/11 
N-Nitrosodiphenylarnine NDU 9.9 0.48 1 08/30/11 
4-Bromophenyl Phenyl Ether NDU 9.9 0.28 1 08/30/11 

Hexachlorobenzene NDU 9.9 0.63 1 08/30/11 
Pentachlorophenol NDU 25 2.5 1 08/30/11 
Phenanthrene NDU 9.9 0.49 1 08/30/11 

Anthracene NDU 9.9 0.62 1 08/30/11 
Di-n-butyl Phthalate NDU 9.9 0.37 1 08130/11 
Fluorantltene NDU 9.9 0.66 1 08/30/11 

Pyrene NDU 9.9 0.74 1 08/30/11 
Butyl Benzyl Phthalate NDU 9.9 0.47 1 08/30/11 
3,3'-Dichlorobenzidine NDU '25 . 0.27 1 08/30/11 

Benz( a )antlrracene NDU 9.9 0.60 1 08/30/11 
Chrysene NDU 9.9 0.79 1 08/30/11 
Bis(2-etltylhexyl) Phtltalate NDU 9.9 1.9 1 08/30/11 

Di-n-octyl Phthalate NDU 9.9 0.63 1 08/30/11 
Benzo(b)fluoranthene NDU 9.9 0.59 1 08/30111 
Benzo(k)fluoranthene NDU 9.9 0.83 1 08/30/11 

Benzo(a)pyrene NDU 9.9 0.66 1 08/30/11 
Indeno(l,2,3-cd)pyrene NDU 9.9 0.69 1 08/30/11 
Dibenz(a,h)anthracene NDU 9.9 0.76 1 08/30/11 

Comments: 

Service Request: K1108008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Units: ug!L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG!!08534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1!08534 
09/05/11 KWG!l08534 
09/05/11 KWG1108534 

09105/11 KWG!l08534 
09105/11 KWG1!08534 
09/05/11 KWG!108534 

09/05/11 KWG1108534 
09/05/11 KWG1!08534 
09/05/11 KWGJ108534 

09/05/11 KWGII08534 
09/05111 KWG!!08534 
09/05/11 KWG1!08534 

09105/11 KWG!I08534 
09/05/11 KWG!l08534 
09/05/11 KWG!108534 

09/05/11 KWG!l08534 
09/05/11 KWG!l08534 
09105/11 KWG!J08534 

09/05/11 KWG1108534 
09/05/11 KWG1!08534 
09/05/11 KWG!l08534 

09/05/11 KWG1!08534 
09/05/li KWG1!08534 
09/05/11 KWG1!08534 

09/05/11 KWG!!08534 
09/05/11 KWGIJ08534 
09/05/11 KWG!!08534 

09/05/11 KWG!108534 
09/05/11 KWG!108534 
09/05/11 KWGJJ08534 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluoropheno1 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tnbromophenol 
Terphenyl-dl4 

t Analytc Comments 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Service Request: K1108008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

11RD03SW 
K1108008-008 

EPA 3520C 
8270C 

Result Q 

NDU 

%Rec 

68 
73 
72 
77 
76 
107 

Control 
Limits 

39-103 
38-107 
46-115 
48-114 
46-127 
22-146 

MRL MDL 

9.9 0.82 

Date 
Analyzed 

09/05/11 
09/05/11 
09/05/11 
09/05/11 
09/05/11 
09/05/11 

This analyte cannot be separated from 3-Methylphenol. 

Dilution 
Factor 

1 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date Date 
Extracted Analyzed 

08/30/11 09/05!11 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG!J08534 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Componnds by GC/MS 

Sample Name: 11RD06SW 
Lab Code: K1108008-009 

Extraction Method: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte N arne Result Q MRL MDL Factor Extracted 

N-Nitrosodlmethylamine NDU 25 0.48 1 08/30/1 L 
Aniline NDU 25 0.49 1 08/30/11 
Bis(2-chloroethyl) Ether NDU 9.9 0.34 1 08/30/11 

Phenol NDU U'if 9.9 0.33 1 08/30/11 
2-Chlorophenol NDU 0."4 9.9 0.32 1 08/30/11 
1,3-Dichlorobenzene NDU 9.9 0.36 1 08/30/11 

1, 4-Dichlorobenzene NDU 9.9 0.32 1 08/30/11 
1,2-Dichlorobenzene NDU 9.9 0.44 1 08/30/11 
Benzyl alcohol NDU 9.9 0.38 1 08/30/11 

Bis(2-chloroisopropyl) Ether NDU 9.9 0.32 I 08/30/11 
2-Methylphenol NDU 9.9 0.33 I 08/30/11 
Hexachloroethane NDU 9.9 0.29 I 08/30/11 

N-Nitrosodl-n-propylamine NDU 9.9 0.50 I 08/30/11 
4-Methylphenolt NDU 9.9 0.48 1 08/30/11 
Nitrobenzene NDU 9.9 0.57 l 08/30/ll 

Isophorone NDU 9.9 0.25 1 08/30/11 
2-Nitrophenol NDU iA,( 9.9 0.38 I 08/30/ll 
2,4-Dimethylphenol NDU LA;:) 9.9 0.27 I 08/30/11 

Bis(2-chloroethoxy)methane NDU 9.9 0.28 l 08/30/ll 
2,4-Dichlorophenol NDU L\-;f' 9.9 0.30 l 08/30/ll 
Benzoic acid NDU 25 5.9 l 08/30/11 

1,2,4·Trichlorobenzene NDU 9.9 0.36 l 08/30/ll 
Naphthalene NDU 9.9 0.37 l 08/30/11 
4-Ch1oroaniline NDU 9.9 0.38 l 08/30/11 

Hexach1orobntadlene NDU 9.9 0.30 1 08/30/11 
4-Chloro-3-metliylphenol NDU y;;) 9.9 0.49 l 08/30/ll 
2-Methyll\aphthalene NDU 9.9 0.24 l 08/30/11 

Hexachlorocyclopentadlene NDU 9.9 1.3 l 08/30111 
2,4,6-Trichlorophenol NDU U"S' 9.9 0.21 l 08/30/ll 
2,4,5-Trich1orophenol NDU 9.9 0:39 I 08/30/ll 

2-Chloronaphtl1alene NDU 9.9 0.29 l 08/30/11 
2-Nitroaniline NDU 25 0.34 l 08/30/11 
Acenaphthylene NDU 9.9 0.24 l 08/30/11 

Conunents: 

Fonn JA- Organic 

Service Request: K1108008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG1!08534 
09/05/11 KWG1108534 
09/05/11 KWG!l08534 

09/05/11 KWGII08534 
09/05/11 KWG1108534 
09/05/11 KWGII08534 

09/05/11 KWG!I08534 
09/05111 KWGII08534 
09/05/11 KWG!l08534 

09/05/11 KWG!I08534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 
09/05/11 KWGII08534 
09/05/11 KWG1108534 

09/05/ll KWGII08534 
09/05/ll KWG1108534 
09/05/11 KWGII08534 

09/05/11 KWG1108534 
09/05/ll KWG1108534 
09/05/ll KWG1108534 

09/05/l! KWGII08534 
09/05111 KWGI!08534 
09/05/11 KWG!J08534 

09/05/11 KWGI108534 
09/05/11 KWG1108534 
09/05/11 KWGI108534 

09/05/ll KWGJI08534 * 
09/05/ll KWG1108534 
09/05/11 KWGJ!08534 

09/05/11 KWG1108534 
09/05/11 KWG!I08534 
09/05/11 KWG1108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: l!RD06SW 
Lab Code: Kll08008-009 

Extraction Method: EPA 3520C 
Analysis Method! 8270C 

Dilution Date 
Analyte N arne Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 9.9 0.26 1 08/30/11 
2, 6-Dimtrotoluene NDU 9.9 0.35 I 08/30/11 
Acenaphthene NDU 9.9 0,29 1 08/30/ll 

3-Nitroaniline NDU f-5 3,3 1 08/30/ll 
2,4-Dimtrophenol NDU IJ"r 25 2.3 1 08/30/11 
Dibenzofuran NDU 9.9 0.33 1 08/30/11 

4-Nitrophenol NDU \.A';!" 25 2.0 1 08/30/11 
2,4-Dimtrotoluene NDU 9.9 0.28 1 08/30/11 
Fluorene NDU 9.9 0.33 1 08/30/11 

4-Chlorophenyl Phenyl Ether NDU 9.9 0.28 1 08/30/ll 
Diethyl Phthalate NDU 9.9 0.29 1 08/30/11 
4-Nitroairiline NDU 25 4.1 1 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 1 08/30/11 
N-Nitrosodiphenylamine NDU 9.9 0.48 1 08/30/11 
4-Bromophenyl Phenyl Ether NDU 9.9 0.28 1 08/30/11 

Hexachlorobenzene NDU 9.9 0.63 1 08/30/11 
Pentachlorophenol NDU IX:!' 25 2.5 1 08/30/11 
Phenanthrene NDU 9.9 0.49 1 08/30/11 

Anthracene NDU 9.9 0.62 1 08/30/11 
Di-n-butyl Phthalate NDU 9.9 0.37 1 08/30/11 
Fluoranthene NDU 9,9 0.66 1 08/30/ll 

Pyrene NDU 9.9 0.74 1 08/30/11 
Butyl Benzyl Phtl1alate NDU 9.9 0.47 1 08/30/11 
3,3'-Dichlorobenzidine NDU 25 0.27 1 08/30/11 

Beuz(a)antl1racene NDU 9.9 0.60 1 08/30/ll 
Chrysene NDU 9.9 0.79 l 08/30/11 
Bis(2-ethyl11exyl) Phthalate NDU 9.9 1.9 1 08/30/11 

Di-n-cetyl Phthalate NDU 9,9 0.63 1 08/30/11 
Benzo(b )flnorantl1ene NDU 9.9 0.59 1 08/30/11 
Beuzo(k)fluorantl1ene NDU 9.9 0.83 1 08/30/11 

Benzo(a)pyrene NDU 9.9 0.66 1 08/30/ll 
lndeno(l,2,3-cd)pyrene NDU 9.9 0.69 1 08/30/11 
Dibenz(a,h)anthracene NDU 9.9 0.76 1 08/30/ll 

Comments: 

Printed; 09/28/2011 13:13:03 Form lA- Organic 

Service Request: K1108008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG!l08534 
09/05/11 KWG1108534 
09/05/11 KWG1!08534 

09/05/11 KWGI!08534 
09/05/11 KWGJJ08534 
09/05/11 KWGJJ08534 

09/05/11 KWG1108534 
09/05/11 KWGIJ08534 
09/05/11 KWGJI08534 

09/05/11 KWGJI08534 
09/05/11 KWG1108534 
09/05/11 KWGIJ08534 

09/05/11 KWGJJ08534 
09/05/11 KWG1108534 
09/05/11 KWGJI08534 

09/05/11 KWGIJ08534 
09/05/11 KWGIJ08534 
09/05/11 KWGIJ08534 

09/05/11 KWGJI08534 
09/05/11 KWGl!08534 
09/05/11 KWGJ108534 

09/05/11 KWG1108534 
09/05/11 KWGIJ08534 
09/05/11 KWGJJ08534 

09/05/11 KWGJ108534 
09/05/11 KWGJJ08534 
09/05/ll KWGJJ08534 

09/05/!1 KWGJJ08534 
09/05/11 KWGIJ08534 
09/05/11 KWGIJ08534 

09/05/11 KWG!l08534 
09/05/ll KWGJJ08534 
09/05/11 KWGIJ08534 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte N arne 

Benzo(g,h,i)perylene 

• See Case Narrative 

Surrogate Name 

2-Flnorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2, 4, 6-Tribromophenol 
Terphenyl-dl4 

t Analyte Conunents 

4-Methylphenol 

Conuncnts: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

llRD06SW 
K1108008-009 

EPA 3520C 
8270C 

Semi-Volatile Organic Compounds by GC/MS 

Service Request: Kll08008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Units: ug!L 
Basis: NA 

Level: Low 

Dilution 
Factor 

Date Date Extraction 
Lot Result Q MRL MDL Extracted Analyzed Note 

NDU 9.9 0.82 l 08/30/ll 09/05/11 KWG!l08534 

Conttol Date 
%Rec Limits Analyzed Note 

1 39-103 09/05/11 Outside Control Limits 
10 38-107 09/05/11 Outside Control Limits 
17 46-115 09/05/11 Outside Control Limits 
54 48-114 09/05/11 Acceptable 
75 46-127 09/05/11 Acceptable 

124 22-146 . 09/05/11 Acceptable 

TI1is analyte crumot be separated from 3-Methylphenol. 

Printed; 09/28/2011 13:13:03 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Corriments: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Printed: 09/28/2011 13:13:07 
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Service Reqnest: Kll08008 
Date Collected: 08/26/20 II 
Date Received: 08/30/20 II 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample N arne: 11RD20SW 
Lab Code: Kll08008-010 

Extraction Method: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 9.7 0.26 1 08/30/11 
2,6-Dinitrotoluene NDU 9.7 0.35 1 08/30/11 
Acenaphthene NDU 9.7 0.29 1 ' 08/30/11 

3-Nitroaniline NDU 25 3.3 1 08/30/11 
2,4-Dinitrophenol NDU 25 2.3 1 08/30/11 
Dibenzofuran NDU 9.7 0.33 1 08/30/11 

4-Nitrophenol NDU 25 2.0 1 08/30/11 
2, 4-Dinitrotoluene NDU 9.7 0.28 1 08/30/11 
Fluorene NDU 9.7 0.33 1 08/30/11 

4-Chlorophenyl Phenyl Etl1er NDU 9.7 0.28 1 08/30/11 
Diethyl Phthalate NDU 9.7 0.29 1 08/30/11 
4-Nitroaniline NDU 25 4.1 1 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 1 08/30/11 
N-Nitrosodiphenylamine . NDU 9.7 0.48 1 08/30/11 
4-Bromophenyl Phenyl Ether NDU 9.7 0.28 1 08/30/11 

Hexachlorobenzene NDU 9.7 0.63 1 08/30/11 
Pentachlorophenol NDU 25 2.5 1 08/30/11 
Phenanthrene NDU 9.7 0.49 1 08/30/11 

Anthracene NDU 9.7 0.62 1 08/30/11 
Di-n-butyl Phthalate NDU 9.7 0.37 1 08/30/11 
Fluoranthene NDU 9.7 0,66 1 08/30/ll 

Pyrene NDU 9.7 0.74 1 08/30/11 
Butyl Benzyl Phthalate NDU 9.7 0.47 l 08/30/ll 
3,3'-Dichlorobenzidine NDU 25 0.27 l 08/30/ll 

Benz(a)antlrracene NDU 9.7 0.60 l 08/30/11 
Chrysene NDU 9.7 _0.79 1 08130/11 
Bis(2-etlJylhexyl) Phtl1alate NDU 9.7 1.9 l 08/30/11 

Di-n-cetyl Phthalate NDU 9.7 0.63 l 08/30/11 
Benzo(b )fluoranthene NDU 9.7 0.59 l 08/30/ll 
Benzo(k)fluoranthene NDU 9.7 0,83 l 08/30/ll 

Benzo(a)pyrene NDU 9.7 0.66 l 08/30/ll 
Indeno(l,2,3-cd)pyrene NDU 9.7 0.69 l 08/30/ll 
Dibenz(a,h)anthracene NDU 9.7 0.76 l 08/30/11 

Comments: 

Printed: 09/28/2011 13:13:07 

Service Request: K1108008 
Date Collected: 08/26/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWG1!08534 
09/05/11 KWG!!08534 
09/05/11 KWG1!08534 

09/05/11 KWG!!08534 
09/05/11 KWG!!08534 
09/05/11 KWG1108534 

09/05/11 KWG!!08534 
09/05/11 KWG!I08534 
09/05/11 KWG!!08534 

09/05111 KWG!!08534 
09/05/11 KWG1!08534 
09/05/11 KWG!l08534 

09/05!11 KWG!!08534 
09/05/11 KWG!I08534 
09/05!11 KWG!!08534 

09/05/11 KWGI!08534 
09/05/11 KWG1!08534 
09105/11 KWGI!08534 

09/05111 KWG1!08534 
09/05/11 KWG!l08534 
09/05/11 KWG!!08534 

09/05/11 KWG!l08534 
09/05111 KWGI!08534 
09/05/11 KWGII08534 

09/05/11 KWGI!08534 
09/05/11 KWGI!08534 
09/05111 KWGI!08534 

09/05/11 KWGII08534 
09/05/11 KWG1!08534 
09/05/11 KWG!l08534 

09/05/11 KWG!!08534 
09/05/11 KWG1!08534 
09/05111 KWG!l08534 
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Client: 
Project: 
Sample Matrix: 

Sautple Name: 
Lab Code: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

11RD20SW 
K1108008-0!0 

Semi-Volatile Organic Compounds by GC/MS 

Service Request: Kll08008 
Date Collected: 08/26/2011 
Date Received: 08/30/201! 

Units: ug!L 
Basis: NA 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Level: Low 

Analyte Name Result Q MRL MDL 

Benzo(g,h,i)perylene NDU 9.7 0.82 

• See Case Narrative 

Control Date 
Surrogate Name %Rec Limits Analyzed 

2-Fluorophenol 85 39-103 09/05111 
Phenol-d6 86 38-107 09/05/11 
Nitrobenzene-d5 88 46-115 09/05/11 
2-Fluorobiphenyl 84 48-114 09/05/11 
2,4,6-Tribromophenol 84 46-127 09/05111 
Terphenyl-dl4 122 22-146 09/05/11 

t Analyte Contment"s 

4-Methylphenol Tills analyte cannot be separated from 3-Methylphcnol. 

Comments: 

Printed: 09/28/2011 13;13:07 Fonn"lA- Organic 
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Dilution Date Date 
Factor Extracted Analyzed 

Extraction 
Lot 

I 08/30/11 09/05/11 KWGll 08534 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RDIOSW 
Lab Code: Kll08008-012 

Extraction Method: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

N · Nitrosodimethy !amine NDU 25 0.48 I 08/30/11 
Aniline NDU 25 0.49 I 08/30/11 
Bis(2-chloroetbyl) Ether NDU 9.7 0.34 I 08/30/11 

Phenol NDU 9.7 0.33 I 08/30/11 
2-Chlorophenol NDU 9.7 0.32 I 08/30/11 
.1,3-Dichlorobenzene NDU 9.7 0.36 I 08/30/11 

1,4-Dichlorobenzene NDU 9.7 0.32 I 08/30/11 
1,2-Dichlorobenzene NDU 9.7 0.44 I 08/30/11 
Benzyl alcohol NDU 9,7 0.38 I 08/30/11 

Bis(2-chloroisopropyl) Ether NDU 9.7 0.32 I 08/30/11 
2-Metbylphenol NDU 9.7 0.33 I 08/30/11 
Hexachloroethane NDU 9.7 0.29 I 08/30/11 

N-Nitrosodi·n·propylamine NDU 9.7 0.50 I 08/30/11 
4-Methylphenolt NDU 9.7 0.48 I 08/30/11 
Nitrobenzene NDU 9.7 0.57 I 08/30/11 

Isophorone NDU 9.7 0.25 I 08/30/11 
2-Nitrophenol NDU 9.7 0.38 I 08/30/11 
2,4-Dimetbylphenol NDU 9.7 0.27 I 08/30/11 

Bis(2-cliloroetboxy)metbane NDU 9.7 0.28 1 08/30/11 
2,4-Dichlorophenol NDU 9.7 0.30 I . 08/30/11 
Benzoic acid NDU 25 5.9 I 08/30/11 

1,2,4-Trichlorobenzene NDU 9.7 0.36 I 08/30/11 
Naphthalene NDU 9.7 0.37 I 08/30/11 
4-Chloroaniline NDU 9.7 0.38 1 08/30/11 

Hexachlorobutadiene NDU 9.7 0.30 I 08/30/11 
4-Cltloro-3-methylphenol NDU 9.7 0.49 I 08/30/11 
2-Methylnaphthalene NDU 9.7 0.24 I 08/30/11 

Hexachlorocyclopentadiene NDU 9.7 1.3 I 08/30/11 
2,4,6-Trichlorophenol NDU 9.7 0.21 1 08/30/ll 
2,4,5-Trichlorophenol NDU 9.7 0.39 I 08/30/ll 

2-Chloronapb.tbalene NDU 9.7 0.29 I 08/30/11 
2-Nitroaniline NDU 25 0.34 I 08/30/11 
Acenaphthylene NDU 9.7 0.24 I 08/30/11 

Comments: 

Service Request: KII08008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/06/11 KWG!l08534 
09/06/11 KWG!l08534 
09/06/11 KWG1108534 

09/06/11 KWG!l08534 
09/06/11 KWG!108534 
09/06/11 KWGI!08534 

09/06/11 KWG1!08534 
09/06/11 KWG!!08534 
09/06/11 KWG1108534 

09/06111 KWG1!08534 
Q9/06/11 KWG1108534 
09/06/11 KWG!l08534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG!108534 

09/06/11 KWG!108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06111 KWG!108534 

09/06/11 KWG1108534 
09/06111 KWG1108534 
09/06/11 KWG1108534 

09/06/ll KWG!!08534 * 
09/06/ll KWG!108534 
09/06/ll KWG1108534 

09/06/ll KWG1108534 
09/06/ll . KWG!108534 
09/06/ll KWG1108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RDIOSW 
Lab Code: K1108008-012 

Extraction Method: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 9.7 0.26 I 08/30/1 I 
2,6-Dinitrotoluene NDU 9.7 0.35 I 08/30/11 
Acenaphthene NDU 9.7 0.29 I 08/30/11 

3-Nitroaniline NDU 25 3.3 1 08/30/1 l 
2,4-Dinitrophenol NDU 25 2.3 l 08/30/11 
Dibenzofuran NDU 9.7 0.33 I 08/30/11 

4-Nitrophenol NDU 25 2.0 1 08/30/11 
2,4-Dinitrotoluene NDU 9.7 0.28 I 08/30/11 
Fluorene NDU 9.7 0.33 I 08/30/11 

4-Chlorophenyl Phenyl Ether NDU 9.7 0.28 l 08/30/11 
Diethyl Phthalate NDU 9.7 0.29 I 08/30/11 
4-Nitroaniline NDU 25 4.1 I 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 I 08/30/11 
N-Nitrosodiphenylarnine NDU 9.7 0.48 I 08/30/11 
4-Bromophenyl Phenyl Ether NDU 9.7 0.28 I 08/30/11 

Hexachlorobenzene NDU 9.7 0.63 I 08/30/11 
Pentachlorophenol NDU 25 2.5 I 08/30/11 
Phenanthrene NDU 9.7 0.49 I 08/30/11 

Anthracene NDU 9.7 0.62 I 08/30/11 
oDi-n-butyl Phthalate NDU 9.7 0.37 I 08/30/11 
Fluoranthene NDU 9.7 0.66 1 08/30/11 

Pyrene NDU 9.7 0.74 I 08/30/11 
Butyl Benzyl Phthalate NDU 9.7 0.47 I 08/30/11 
3,3 '~Dichlorobenzidine NDU 25 0.27 I 08/30/11 

Benz(a)authracene NDU 9.7 0.60 I og/30/11 
Chrysene NDU 9.7 0.79 1 08/30/11 
Bis(2-ethylhexyl) Phthalate NDU 9.7 1.9 I 08/30/11 

Di-n-octyl Phtllalare NDU 9.7 0.63 I 08/30/ll 
Benzo(b)fluorant11ene NDU 9.7 0.59 I 08/30/11 
Benzo(k)fluoranthene NDU 9.7 0,83 1 08/30/11 

Benzo(a)pyrene NDU 9.7 0.66 1 08/3011 l 
lndeno(1,2,3-cd)pyrene NDU 9.7 0.69 1 08/30/11 
Dibenz(a,h)anthracene NDU 9.7 0.76 l 08/30/11 

Comments: 

Form !A - Organic 

Senoice Request: Kl108008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Units: ug!L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/06/11 KWG!l08534 
09/06/11 KWG!108534 
09/06/11 KWG!I08534 

09/06/11 KWG!108534 
09/06/11. KWG!l08534 
09/06/11 KWG!l08534 

09/06/11 KWG1108534 
09/06111 KWG1108534 

09/06/ll KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG!108534 

09/06/11 KWG1108534 
09/06!11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06111 KWG1108534 

09/06/11 KWG1108534 
09/06!11 KWG1108534 

09/06!11 KWG!108534 

09/06/11 KWG1108534 
09/06111 KWG1108534 
09/06/11 KWG!108534 

09/06/11 KWG!108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG!l08534 
09/06/11 KWG1108534 
09/06/11 KWGI108534 
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Client: 
Pmject: 
Sample Matrix: 

Sample Name: 
Lab Code: 

E~'traction Method: 
Analysis Method: 

Analyte Name 

Benzo(g,h,i)perylene 

• See Case Narrative 

Surrogate Name 

2-Finorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tn'bromophenol 
Terphenyl-dl4 

t Analytc Conunents 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Service Request: KII08008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

11RDIOSW 
K1108008-0!2 

EPA 3520C 
8270C 

Result Q 

NDU 

%Rec 

75 
75 
82 
79 
76 
121 

Control 
Limits 

39-103 
38-107 
46-115 
48-114 
46-127 
22-146 

MRL MDL 

9.7 0.82 

Date 
Analyzed 

09/06/1! 
09/06/ll 
09/06/1! 
09/06/IJ 
09/06/ll 
09/06/ll 

This analyte cannot be separated from 3·Methylphe0ot. 

Dilution 
Factor 

I 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Units: ug/L 
Basis: NA 

·Level: Low 

Date Date 
Extracted Analyzed 

08/30/11 09/06/11 

Extraction 
Lot 

KWGII08534 

Note 
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Client; 
Project: 
Sample Matrix: 

Conuncnts: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Service Request: Kll08008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
.Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RD12SW 
Lab Code: Kll08008-015 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 10 0.26 1 08/30/11 
2,6-Dinitrotoluene NDU 10 0.35 1 08/30/ll 
Acenaphthene NDU 10 0.29· 1 08/30/11 

3-Nitroaniline NDU 25 3.3 1 08/30/11 
2,4-Dinitrophenol NDU 25 2,3 1 08/30/11 
Dibenzofuran NDU 10 0.33 1 08/30/11 

4-Nitrophenol NDU 25 2.0 I 08/30/11 
2,4-Dinitrotoluene NDU 10 0.28 1 08/30/11 
Fluorene NDU 10 0.33 I 08/30/11 

4-Chlorophenyl Phenyl Ether NDU 10 0.28 1 08/30/11 
Diethyl Phthalate NDU 10 0.29 1 08/30/11 
4-Nitroaniline NDU 25 4:1 1 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 I 08/30/11 
N-Nitrosodipherrylamine NDU 10 0.48 1 08/30/11 
4-Bromophenyl Phenyl Ether NDU 10 0.28 1 08/30/11 

Hexachlorobenzene NDU 10 0.63 1 08/30/11 
Pentachlorophenol NDU 25 2.5 1 08/30/11 
Phenanthrene NDU 10 0.49 1 08/30/11 

Anthracene NDU 10 0.62 I 08/30111 
Di-n-butyl Phthalate NDU 10 0.37 l 08/30/11 
Fluoranthene NDU 10 0.66 1 08/30/11 

Pyrene NDU 10 0.74 I 08/30/11 
Butyl Benzyl Phthalate NDU 10 0.47 I 08/30/11 
3, 3 '-Dichlorobenzicline ND U. 25 0.27 I 08/30/11 

Benz(a)anthracene NDU 10 0.60 1 08/30/11 
Cluysene NDU 10 0,79 I 08/30/11 
Bis(2-ethylhexyl) Phthalate NDU 10 1.9 ' 1 08/30/11 

Di-n-octyl Phthalate NDU 10 0.63 . 1 08/30/IJ 
Benzo(b )fluoranthene NDU 10 0.59 I 08/30/IJ 
Benzo(k)fluoranthene NDU 10 0.83 I 08/30/IJ 

Benzo(a)pyrene NDU 10 0.66 I 08/30/IJ 
Indeno(l,2,3-cd)pyrene NDU IO 0.69 I 08/30/11 
Dibenz(a,h)anthracene NDU 10 0.76 I 08/30/IJ 

Comments; 

Service Request: Kl108008 
Date Collected: 08/27/201J 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/06/11 KWG1108534 · 
09/06/11 KWG1108534 
09/06/11 KWGI108534 

09/06/11 KWG1!08534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWGJJ08534 
09/06/11 KWGJJ08534 

09/06/11 KWG!J08534 
09/06/11 KWG1108534 
09/06/11 KWGJJ08534 

09/06/11 KWGJ!08534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWGJI08534 
09/06/11 KWGJI08534 
09/06111 KWGJ108534 

09/06/11 KWGI108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWGJJ08534 
09/06/11 KWGIJ08534 
09/06/11 KWG1J08534 

09/06/11 KWGIJ08534 
09/06/11 KWG1108534 
09/06/11 KWGIJ08534 

09/06/11 KWG!J08534 
09/06/11 KWGIJ08534 
09/06/11 KWGI108534 

09/06/11 KWGIJ08534 
09/06/11 KWGIJ08534 
09/06/11 KWG1!08534 
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Client: 
Project: 
Sample Matrix: 

Sample N arne: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzo(g,h,i)pery1ene 

* See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 

t Ana1yte Conunents 

4-Methylphenol 

Corruncnts: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Service Request: KI 108008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Semi-Volatile Orgauic Compounds by GC/MS 

11RD12SW 
Kll08008-015 

EPA 3520C 
8270C 

Result Q 

NDU 

%Rec 

67 
70 
74 
77 
76 
124 

Control 
Limits 

39-103 
38-107 
46-115 
48-ll4 
46-127 
22-146 

MRL MDL 
10 0.82 

Date 
Analyzed 

09/06/11 
09/06/11 
09/06/11 
09/06/ll 
09/06/11 
09/06/ll 

TI1is analyte caimot be separated from 3-Methylphenol. 

Dilution 
Factor 

I 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date Date 
Extracted Analyzed 

08/30/11 09/06/11 

Units: ugil, 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWGII08534 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name; 11MW01GW 
Lab Code: K1108008-016 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

N-Nitrosodimethylamine NDU 25 0.48 1 08/30/11 
Aniline NDU 25 0.49 1 08/30/11 
Bis(2-chloroethyl) Ether NDU 9.9 0.34 1 08/30/11 

Phenol NDU 9.9 0.33 1 08/30/11 
2-Chlorophenol NDU 9.9 0.32 1 08/30/11 
1,3-Dichlorobenzene NDU 9.9 0.36 1 08/30/11 

I, 4-Dicblorobenzene NDU 9.9 0.32 I 08/30/11 
I ,2-Dichlorobenzene NDU 9.9 0.44 I 08/30/11 
Benzyl alcohol NDU 9.9 0.38 1 08/30/11 

Bis(2-chloroisopropyl) Ether NDU 9.9 0.32 I 08/30/11 
2-Methylphenol NDU 9.9 0.33 1 08/30/11 
Hexachloroethane NDU 9.9 0.29 1 08/30/11 

N-Nitrosodi-n-propylamine NDU 9.9 0.50 1 08/30/ll 
4-Methylphenolt NDU 9.9 0.48 1 08/30/11 
Nitrobenzene NDU 9.9 0.57 1 08/30/11 

Isophorone NDU 9.9 0.25 1 08/30/11 
2-Nitropheno1 NDU 9.9 0.38 1 08/30/11 
2, 4-Dimethy1phenol NDU 9.9 0.27 1 08/30/11 

Bis(2-cbloroethoxy)methane NDU 9.9 0.28 1 08/30/11 
2,4-Dicblorophenol NDU . 9.9 0.30 1 08/30/11 
Benzoic acid NDU 25 5.9 1 08/30/11. 

1,2, 4-Trichlorobenzene NDU 9.9 0.36 1 08/30/11 
Naphthalene NDU 9.9 0.37 1 08/30/11 
4-Chloroaniline NDU 9.9 0.38 1 08/30/11 

Hexacblorobntadiene ND. U 9.9 0.30 1 08/30/11 
4-Chloro-3-metllylphenol NDU 9.9 0.49 1 08/30/11 
2-Me1l1ylnaph1l1alene NDU 9.9 0.24 I 08/30/11 

Hexacblorocyclopentadiene NDU 9.9 1.3 I 08/30/11 
2,4,6-Tricblorophenol NDU 9.9 0.21 1 08/30/11 
2,4,5-Tricblorophenol NDU 9.9 0.39 I 08/30/11 

2-Chloronaphthalene NDU 9.9 0.29 I 08/30/11 
2-Nitroaniline NDU 25 0.34 1 08/30/11 
Acenaphthylene NDU 9.9 0.24 1 08/30/11 

Conunents: 

Service Request: Kll08008 
Date Collected: 08/24/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot )'late 

09/06/ll KWGI!08534 
09/06111 KWGI!08534 

09/06/11 KWGJ108534 

09/06/11 KWGJ108534 
09/06/11 KWGI!08534 
09/06/11 KWGI108534 

09/06/11 KWGJ108534 
09/06/1 I KWGI108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06111 KWG1108534 
09/06/11 KWGJ108534 

09/06/11 KWGJ108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 

09/06/11 KWG1!08534 
09/06/11 KWG1!08534 
09/06/11 KWG1108534 

09/06/11 KWGJ108534 
09/06/11 KWGJ108534 

09/06/11 KWGJJ08534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/ll KWG1108534 

09/06/11 KWGJ108534 * 
09/06/11 KWG1108534 
09/06/11 KWGJ108534 

09/06/11 KWG1108534 
09/06/11 KWGJ108534 
09/06111 KWGJ108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Comments: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 
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Client: 
ProJect: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

t Analytc Comments 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Service Request: Kll08008 
Date Collected: 08/24/2011 
Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

11MW01GW 
K1108008-016 

EPA 3520C 
8270C 

Result Q 

NDU 

%Rec 

62 
69 
7l 
73 
77 

1!9 

Control 
Limits 

39-103 
38-107 
46-115 
48-114 
46-127 
22·146 

MRL MDL 

9.9 0.82 

Date 
Analyzed 

09/06/11 
09/06/11 
09/06/ll 
09/06/11 
09/06/11 
09/06/11 

This ana[yte cannot be separated from 3-Methylphenol. 

Dilntion 
Factor 

1 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date Da1e 
Extracted Analyzed 

08/30/ll 09/06/11 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG!l08534 

Note 

Printed: 09/28/2011 13:13:17 Form lA- Organic Page 3 of 3 
u:\Slealth\Cl)'stal.rpt\FonnlmNew.rpt Merged 

2200 
SuperSet Reference: RR133641 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology Aod Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: liGWO!EQ 
Lab Code: K1108008-0I7 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

N-Nitrosodimethylamine NDU 25 0.48 I 08/30/11 
Aniline NDU 25 0.49 I 08/30/11 
Bis(2-cbloroethyl) Ether NDU 10 0.34 1 08/30/11 

Phenol NDU 10 0.33 1 08/30111 
2-Chlorophenoi NDU 10 0.32 I 08/30/11 
I,3-Dicblorobenzene NDU IO 0.36 I 08/30111 

I,4-Dichlorobenzene NDU 10 0~32 I 08/30/11 
I,2-Dichlorobenzene NDU IO 0.44 I 08/30/11 
Benzyl alcohol NDU IO 0.38 I 08/30111 

Bis(2-chloroisopropyi) Ether NDU 10 ·0.32 I 08/30/11 
2-Methy1pheno1 NDU IO 0.33 I 08/30/1! 
Hexachloroethane NDU 10 0.29 I 08/30/11 

N-Nitrosodi-n-propylamine NDU IO 0.50 I 08/30/11 
4-Methy1pheno1t NDU 10 0.48 I 08/30/11 
Nitrobenzene NDU IO 0.57 I 08/30/11 

Isophorone ND:U IO 0.25 I 08/30111 
2-Nitrophenoi NDU IO 0.38 1 08/30/11 
2,4-Dimethyiphenoi NDU 10 0.27 l 08/30/11 

Bis(2-chloroethoxy)methane NDU 10 0.28 I 08/30/11 
2,4-Dichlorophenoi NDU IO 0.30 1 08/30/I1 
Benzoic acid NDU 25 5.9 1 08/30/11 

I,2, 4-Trichlorobenzene NDU 10 0.36 1 08/30/11 
Naphthalene · NDU IO 0.37 1 08/30/11 
4-Chioroaniline NDU IO 0.38 1 08/30/ll 

Hexachlorobutadiene NDU IO 0.30 1 08/30/li 
4-Chloro-3-methy1pheno1 NDU 10 0.49 1 08/30/11 
2-Methyinaph1l1alene NDU 10 0.24 I 08/30/11 

Hexachlorocyclopentadiene NDU 10 1.3 1 08/30/11 
2,4,6-Trichloropheno1 NDU 10 0.21 I 08/30/11 
2, 4, 5-Trichlorophenoi NDU IO 0.39 I 08/30/11 

2-Chloronaphthalene NDU IO 0.29 I 08/30/11 
2-Nitroaniiine NDU 25 0.34 I 08/30/11 
Acenaphthyiene NDU IO 0.24 I 08/30/11 

Comments: 

Prioted: 09/28/2011 I3:I3:20 

Service Request: Kl!08008 
Date Collected: 08/24/20 II 
Date Received: 08/30/20 II 

Units: ug/L 
Basis: NA 

Level: Low 

Date E>iraction 
Analyzed Lot Note 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG!I08534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWGJ108534 

09/06/11 KWG1108534 
09/06/11 KWG1!08534 
09/06/11 KWQJ.J08534 

09/06/11 KWG1108534 
09/06/11 KWGJJ08534 
09/06/11 KWGJJ08534 

09/06/11 KWG!l08534 
09/06/11 KWG!I08534 
09/06/11 KWGI108534 

09/06/11 KWGJ108534 
09/06/11 KWG!l08534 
09/06/11 KWG!l08534 

09/06/11 KWG1108534 
09/06/11 KWG!l08534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06111 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/II KWGIJ08534 
09/06/11 KWGJ108534 

09/06/11 KWG1108534 • 
09/06/11 KWG1108534 
09/06/11 KWGI108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environmeni, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11GW01EQ 
Lab Code: K1108008-017 

Extraction Method: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 10 0.26 1 08/30/11 
2,6-Dinitrotoluene NDU 10 0.35 1 08/30/11 
Acenaphthene NDU 10 0.29 1 08/30/11 

3-Nitroaniline NDU 25 3.3 1 08/30/11 
2,4-Dinitrophenol NDU 25 2.3 l 08/30/11 
Dibenzofuran NDU 10 0.33 1 08/30/11 

4-Nitrophenol NDU 25 2.0 1 08/30/11 
2,4-Dinitrotoluene NDU 10 0.28 I 08/30/11 
Fluorene NDU 10 0.33 1 08/30/11 

4-Chlorophenyl Phenyl Ether NDU 10 0.28 1 08/30/11 
Diethyl Phthalate 0.55 J 10 0.29 1 08/30/11 
4-Nitroaniline NDU 25 4.1 1 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 1 08/30/11 
N-Nitrosodiphenylamine ·ND U 10 0.48 1 08/30/11 
4-Bromophenyl Phenyl Ether NDU 10 0.28 1 08/30/11 

Hexachlorobenzene NDU 10 0.63 1 08/30/11 
Pentachlorophenol NDU 25 2.5 .1 08/30/11 
Phenanthrene NDU 10 0.49 1 08/30/11 

Anthracene NDU 10 0.62 1 08/30/11 
Di-n-bu1yl Phthalate NDU !0 0.37 1 08/30/11 
Fluoranthene NDU !0 0.66 1 08/30/11 

Pyrene NDU 10 0.74 . 1 08/30/11 
Butyl Benzyl Phthalate NDU 10 0.47 1 08/30/11 
3,3 '-Dichlorobenzidine NDU 25 0.27 1 08/30/11 

Benz(a)anthracene NDU 10 0.60 1 08/30/11 
Chrysene NDU 10 0.79 1 08/30/11 
Bis(2-ethylhexyl) Phtl1alate NDU 10 1.9 1 08/30/11 

Di-n-oc1yl Phtl1alate NDU 10 0.63 1 08/30/11 
Benzo(b)fluoranthene NDU 10 0.59 1 08/30/11 
Benzo(k)fluorantl1ene NDU 10 0.83 1 08/30/11 

Benzo(a)pyrene NDU 10 0.66 1 08/30/11 
Indeno(l,2,3-cd)pyrene NDU JO 0.69 1 08/30/11 
Dibenz(a,h)anthracene NDU 10 0.76 1 08/30/11 

Conunents: 

Printed: 09/2812011 13:13:20 

Service Request: Kll08008 
Date Collected: 08/24/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06111 KWGI108534 

09/06111 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWGI108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWGI108534 
09/06/11 KWG1108534 

09/06/11 KWG1108534 
09/06/11 KWG1108534 
09/06/11 KWG1108534 

09/06111 KWG1108534 
09/06/11 KWGI108534 
09/06/11 KWG!108534 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

l!GWOlEQ 
Kll08008-0I7 

Semi-Volatile Organic Compounds by GC/MS 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Analyte Name 

Benzo(g,h,i)perylene 

• See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tnbromophenol 
Terphenyl-d14 

t Analyte Comments 

4-Methylphenol 

Conuncnts: 

Result Q MRL MDL 

NDU 10 0.82 

Control Date 
o/oRec Limits Analyzed 

87 39-103 09/06/11 
88 38-107 09/06/ll 
95 46-115 09/06/ll 
85 48-114 09/06/ll 
80 46-127 09/06/ll 
I32 22-I46 09/06/ll 

Titis analyte cannot be separated from 3-Methylpbenol. 

Form !A - Organic 

Dilution 
Factor 

1 

Note 

Acceptaple 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 

08/30/11 

Service Request: K1108008 
Date Collected: 08/24/2011 
Date Received: 08/30/20 II 

Date 
Analyzed 

09/06/11 

Units: ug!L 
Basis: NA 

Level: Low 

ExtracHon 
Lot 

KWGJJD8534 

Note 

Page 3 of 3 Printed: 09/28/2011 13:13:20 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: llRD04SW 
Lab Code: K1108008-018 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

N-Nitrosodimetbylamine NDU 25 0.48 I 08/30/11 
Aniline NDU 25 0.49 I 08/30/11 
Bis(2-chloroethyl) Ether NDU 9.7 0.34 I 08/30/11 

Phenol NDU 9.7 0.33 I 08/30/11 
2-Chlorophenol NDU 9.7 0.32 1 08/30/11 
1,3-Dichlorobenzene NDU 9.7 0.36 1 08/30/11 

I ,4-Dichlorobenzene NDU 9.7 0.32 I 08/30/11 
1,2-Dichlorobenzene NDU 9.7 0.44 I 08/30/11 
Benzyl alcohol NDU 9.7 0.38 I 08/30/11 

Bis(2-chloroisopropyl) Ether NDU 9.7 0.32 I 08/30/11 
2-Methylphenol NDU 9.7 0.33 I 08/30/11 
Hexachloroethane NDU 9.7 0.29 I 08/30/11 

N-Nitrosodi-n-propylamine NDU 9.7 0.50 1 08/30/11 
4-Methylphenolt NDU 9.7 0.48 1 08/30/11 
Nitrobenzene NDU 9.7 0.57 I 08/30/11 

Isophorone NDU 9.7 0.25 I 08/30!11 
2-Nitrophenol NDU 9.7 0.38 1 08/30/11 
2,4-Dimethylphenol NDU 9.7 0.27 I 08/30/11 

Bis(2-chloroetboxy)metbane NDU 9.7 0.28 I 08/30/11 
2,4-Dichlorophenol NDU 9.7 0.30 I 08/30/11 
Benzoic acid NDU 25 5.9 I 08/30/11 

I ,2,4-Trichlorobenzene NDU 9.7 0.36 1 08/30/11 
Naphthalene NDU 9.7 0.37 I 08/30/11 
4-Chloroaniline NDU 9.7 0.38 I 08/30/11 

Hexachlorobutadiene NDU 9.7 0.30 I 08/30/11 
4-Chloro-3-methylphenol NDU 9.7 0.49 I 08/30/11 
2-Methylnaphthalene NDU 9.7 0.24 I 08/30/11 

Hexachlorocyclopentadiene NDU 9.7 1.3 I 08/30/11 
2,4, 6-Trichlorophenol NDU 9.7 0.21 I 08/30/11 
2,4,5-Trichlorophenol NDU 9.7 0.39 1 08/30/11 

2-Chloronaphtl!alene NDU 9.7 0.29 I 08/30/11 
2-Nitroaniline NDU 25 0.34 I 08/30/11 
Acenaphthylene NDU 9.7 0.24 .1 08/30/11 

CommCnts: 

Service Request: Kll08008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWGJ108534 
09/05/11 KWGJ108534 
09/05!11 KWGJ108534 

09/05/11 KWGJ108534 
09/05/11 KWGJ108534 
09/05/11 KWGJ108534 

09/05/11 KWG1108534 
09/05/11 KWG1108534 
09/05/11 KWGJ108534 

09/05/11 KWG1108534 
09/05/11 KWGJ108534 
09/05/11 KWG1108534 

09/05/11 KWGJ108534 
09/05/11 KWGJ108534 
09/05/11 KWGJJ08534 

09/05/11 KWGIJ08534 
09/05/11 KWG1108534 
09/05/11 KWGJ108534 

09/05/11 KWG1108534 
09/05/11 KWGJJ08534 
09/05/11 KWGI108534 

09/05/11 KWGIJ08534 
09/05/11 KWGJ108534 
09/05/11 KWGIJ08534 

09/05/11 KWGIJ08534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 

09/05/11 KWG1108534 * 
09/05/11 KWG1108534 
09/05/11 KWGJ108534 

09/05/JJ KWGJ108534 
09/05/11 KWG1108534 
09/05/11 KWG1108534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11RD04SW 
Lab Code: K1108008-018 

Extraction Method: EPA 3520C 
Analysis Method: • 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 9.7 0.26 1 08/30/11 
2,6-Dinitroto1uene NDU 9.7 0.35 1 08/30/11 
Acenaphthene NDU 9.7 0.29 1 08/30/11 

3-Nitroaniline NDU 25 3.3 I 08/30/11 
2,4-Dinitrophenol NDU 25 2.3 1 08/30/11 
Dibenzofuran NDU 9.7 0.33 1 08/30/11 

4-Nitropheno1 NDU 25 2.0 1 08/30/11 
2,4-Dinitrotoluene NDU 9.7 0.28 1 08/30/11 
Fluorene NDU 9.7 0.33 1 08/30/11 

4-Chlorophenyl Phenyl Ether NDU 9.7 0,28 1 08/30/11 
Diethyl Phthalate NDU 9.7 0.29 1 08/30/11 
4-Nitroaniline NDU 25 4.1 1 08/30111 

2-Methy1-4,6-dinitropheno1 NDU 25 2.2 1 08/30111 
N-Nitrosodiphenylamine NDU 9.7 0.48 1 08/30/11 
4-Bromophenyl Phenyl Ether NDU 9.7 0.28 1 08/30/ll 

Hexachlorobenzene NDU 9.7 0.63 1 08/30/ll 
Pentachlorophenol NDU 25 2.5 1 08/30/11 
Phenanthrene NDU 9.7 0.49 1 08/30/11 

Anthracene NDU 9.7 0.62 1 08/30/11 
Di-n-butyl Phthalate NDU 9.7 0.37 1 08/30/ll 
Fluoranthene NDU 9.7 0.66 1 08/30/11 

Pyrene NDU 9.7 0.74 1 08/30/ll 
Butyl Benzyl Phthalate NDU 9.7 0.47 1 08/30/11 
3,3'-Dichlorobenzidine NDU 25 0.27 1 08/30/11 

Benz(a)antbracene NDU 9.7 0.60 1 08/30/11 
Chrysene NDU 9.7 0.79 I 08/30/11 
Bis(2-ethylhexyl) Phthalate NDU 9.7 1.9 1 08/30/11 

Di-n-octyl Phthalate NDU 9.7 0.63 1 08/30/11 
Benzo(b )fluoranthene NDU 9.7 0.59 1 08/30/11 
Benzo(k)fluoranthene NDU 9.7 0.83 1 08/30111 

Benzo(a)pyrene NDU 9.7 0.66 1 08/30111 
Indeno(1,2,3-cd)pyrene NDU 9.7 0.69 1 08/30/11 
Dibenz(a,h)anthracene NDU 9.7 0.76 1 08/30/11 

Comments: 

Printed: 09/28/2011 13:13:23 Form lA- Organic 

Service Request: K1108008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/05/11 KWGI!08534 
09/05/11 KWG!l08534 
09/05/11 KWGll08534 

09/05/11 KWGI!08534 
09/05/11 KWGJ108534 
09/05/11 KWG1108534 

09/05/11 KWGI!08534 
09/05/11 KWGI!08534 
09/05/ll KWGJJ08534 

09/05/ll KWGll08534 
09/05/11 KWG1108534 
09/05/11 KWGI!08534 

09/05/11 KWGI!08534 
09/05/ll KWGI!08534 
09/05/11 KWGl108534 

09/05/11 KWGI!08534 
09/05/11 KWGJ108534 
09/05/ll KWGJ108534 

09/05/11 KWGll08534 
09/05111 KWGll08534 
09/05/11 KWGll08534 

09/05/11 KWGJ108534 
09/05/11 KWG1!08534 
09/05/11 KWGJI08534 

09/05/11 KWGI!08534 
09/05/11 KWGJ108534 
09/05/11 KWGJ108534 

09/0511 I KWGJJ08534 
09/05/11 KWGI108534 
09/05/11 KWGI108534 

09/05/11 KWG!!08534 
09/05/11 KWGI!08534 
09/05/11 KWGJ108534 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Pheno1-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 

t Analyte Comments 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Service Request: Kll08008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Semi-Volatile Organic Compounds by GC/MS 

11RD04SW 
K1108008-018 

EPA 3520C 
8270C 

Result Q 

NDU 

%Rcc 

76 
78 
86 
80 
75 

120 

Control 
Limits 

39-103 
38-107 
46-115 
48-ll4 
46-127 
22-146 

MRL MDL 

9.7 0.82 

Date 
Analyzed 

09/05/11 
09/05/11 
09/05/11 
09/05/11 
09/05/11 
09/05/11 

This ana1yte cannot be separated from 3-Methylpbenol. 

Dilution 
Factor 

1 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date Date 
Extracted Analyzed 

08/30/11 09/05/ll 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG1!08534 

Note 

Printed: 09/28/20ll 13:13:23 
u:\Stealth\Cryst.al.rpt\FonnlmNew.ryt Merged 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample N arne: IIRD21SW 
Lab Code: K1!08008-0!9 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analy(e Name Result Q MRL MDL Factor Extracted 

N-Nitrosodimetbylarnine NDU 25 0.48 I 08/30/11 
Aniline NDU 25 0.49 I 08/30/11 
Bis(2-chloroetbyl) Ether NDU 9.9 0.34 I 08/30/11 

Phenol NDU 9.9 0.33 I 08/30/11 
2-Chlorophenol NDU 9.9 0.32 I 08/30/11 
1,3-Dichlorobenzene NDU 9.9 0.36 I 08/30/11 

1,4-Dichlorobenzene NDU 9,9 0.32 1 08/30/11 
1,2-Dichlorobenzene NDU 9.9 0.44 I 08/30/11 
Benzyl alcohol NDU 9.9 0.38 I 08/30/11 

Bis(2-chloroisopropyl) Ether NDU 9.9 0.32 I 08/30/11 
2-Methylphenol NDU 9.9 0.33 I 08/30/11 
Hexachloroetl1ane NDU 9.9 0.29 I 08/30/11 

N-Nitrosodi-n-propylamine NDU 9.9 0.50 I 08/30/11 
4-Methylphenolt NDU 9.9 0.48 I 08/30/11 
Nitrobenzene NDU 9.9 0.57 I 08/30/11 

Isophorone NDU 9.9 0.25 I 08/30/11 
2-Nitrophenol NDU 9.9 0.38 I 08/30/11 
2,4-Dimethylphenol ND U. 9.9 0.27 1 08/30/U 

Bis(2-chloroetho"-'Y)metbane NDU 9.9 0.28 I 08/30/11 
2,4-Dichlorophenol NDU 9.9 0.30 I 08/30/1) 
Benzoic acid NDU 25 5.9 I . 08/30/11 

1,2, 4-Trichlorobenzene NDU 9.9 0.36 I 08/30/11 
Naphthalene NDU 9.9 0.37 I 08/30/11 
4-Chloroaniline NDU 9.9 0.38 I 08/30/11 

' Hexachlorobutadiene NDU 9.9 0.30 I 08/30/11 
4-Chloro-3-methylphenol NDU 9.9 0.49 I 08/30/11 
2-Methylnaphthalene NDU 9.9 0.24 I 08/30/11 

Hexachlorocyclopentadiene NDU 9.9 1.3 1 08/30/11 
2,4,6-Trichlorophenol NDU 9.9 0.21 I 08/30/11 
2,4,5-Trichlorophenol NDU 9.9 0.39 I 08/30/11 

2-Ch!oronaphtl1alene NDU 9.9 0.29 I 08/30/11 
2-Nitroaniline NDU 25 0.34 I 08/30/11 
Acenaphthylene NDU 9.9 0.24 I 08/301! I 

Comment~: 

Form lA - Organic 

Service Request: KII08008 
Date Collected: 08/27/2011 
Date Received: 08/30/20 II 

Units: ug!L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/06/11 KWG!J08534 
09/06/11 KWGJJ08534 
09/06/11 KWG!J08534 

09/06/11 KWGJJ08534 
09/06!11 KWGJJ08534 
09/06!11 KWGJJ08534 

09/06/11 KWGJI08534 
09/06/11 KWGJJ08534 
09/06/11 KWGJJ08534 

09/06/11 KWG!J08534 
09/06/11 KWGJI08534 
09/06!11 KWGJI08534 

09/06/11 KWGJJ08534 
09/06/11 KWG!J08534 
09/06/11 KWGJJ08534 

09/06/11 KWGJJ08534 
09/06!11 KWGJJ08534 
09/06/11 KWGJI08534 

09/06/11 KWGJJ08534 
09/06/11 KWGJJ08534 
09/06/11 KWGJ108534 

09/06/11 KWG!l08534 
09/06!11 KWGJ108534 
09/06/11 KWGJJ08534 

09/06!11 KWGJJ08534 
09/06!11 KWG1108534 
09/06/11 KWGJJ08534 

09/06/11 KWG1108534 • 
09/06/11 KWGJJ08534 
09/06/11 KWG1!08534 

09/061ll KWGII08534 
09/061ll KWG1!08534 
09/06/ll KWGJJ08534 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: IIRD21SW 
Lab Code: K1108008-019 

Extraction Method: EPA3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU 9.9 0.26 I 08/30/11 
2,6-Dinitrotoluene NDU 9.9 0.35 I 08/30/11 
Acenaphthene NDU 9.9 0.29 I 08/30/11 

3-Nitroaniline NDU 25 3.3 I 08/30/11 
2,4-Dinitrophenol NDU 25 2.3 I 08/30/11 
Dibenzofurau NDU 9.9 0.33 I 08/30/11 

4-Nitrophenol NDU 25 2.0 I 08/30/11 
2,4-Dinitrotoluene NDU 9.9 0.28 I 08/30/11 

. Fluorene NDU 9.9 0.33 l 08/30/ll 

4-Chlorophenyl Phenyl Ether NDU 9.9 0.28 I 08/30/11 
Diethyl Phthalate NDU 9.9 0.29 I 08/30/11 
4-Nitroaniline NDU 25 4.1 I 08/30/11 

2-Methyl-4,6-dinitrophenol NDU 25 2.2 I 08/30/11 
N-Nitrosodiphenylamine NDU 9.9 0.48 I 08/30/11 
4-Bromophenyl Phenyl Ether NDU 9.9 0.28 I 08/30/ll 

Hexacblorobenzene NDU 9.9 0.63 I 08/30/11 
Pentachlorophenol NDU 25 2.5 I 08/30/11 
Phenanthrene NDU 9.9 0.49 I 08/30/11 

Anthracene NDU 9.9 0.62 1 08/30/11 
Di-n-butyl Phthalate NDU 9.9 0.37 1 08/30/11 
Fluoranthene NDU 9.9 0.66 I 08/30/11 

Pyrene NDU 9.9 0.74 I 08/30/11 
Butyl Benzyl Phthalate NDU 9.9 0.47 l 08/30/11 
3,3'-Dichlorohenzidine NDU 25 0.27 l 08/30/11 

Benz(a)authracene NDU 9.9 0.60 I 08/30/11 
Chrysene NDU 9.9 0.79 I 08/30/11 
Bis(2-ethylhexyl) Phthalate NDU 9.9 1.9 I 08/30/11 

Di-n-octyl Phthalate NDU 9.9 0.63 1 08/30/11 
Benzo(b )fluorauthene NDU 9.9 0.59 1 08/30/11 
Benzo(k)fluoranthene NDU 9.9 0.83 1 08/30/11 

Benzo(a)pyrene NDU 9.9 0.66 1 08/30/11 
Indeno(1,2,3~cd)pyrene NDU 9.9 0.69 1 08/30/11 
Dibenz(a,h)autluacene NDU 9.9 0.76 1 08/30/11 

Comments: 

Form !A- Organic 

Service Request: Kl108008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/06/11 KWG1108534 
09/06/11 KWG!l08534 
09/06/11 KWG1!08534 

09/06/11 KWG!l08534 
09/06/11 KWG!l08534 
09/06/11 KWG!l08534 

09/06/11 KWG!l08534 
09/06/11 KWG!l08534 
09/06/ll KWG!l08534 

09/06/ll KWG!l08534 
09/06/11 KWG!l08534 
09/06/11 KWG!l08534 

09/06/11 KWG!l08534 
09/06/11 KWG!l08534 
09/06/11 KWG1108534 

09/06/11 KWG!!08534 
09/06/11 KWG!!08534 
09/06/11 KWG!!08534 

99/06/11 KWG!l08534 
09/06/11 KWG1108534 
09/06/11 KWG!l08534 

09/06/11 KWG!l08534 
09/06/11 KWG!l08534 
09/06/11 KWG!l08534 

09/06/11. KWG!l08534 
09/06/ll KWG!l08534 
09/06/ll KWG!l08534 

09/06/11 KWG!l08534 
09/06/11 KWG!l08534 
09/06/11 KWG1108534 

09/06/11 KWG1!08534 
09/06/11 KWG1108534 
09/06/11 KWG!l08534 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fhiorobipheny1 
2,4,6-Tribromophenol 
Terphenyl-dl4 

t Analytc Comments 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Service Request: K1108008 
Date Collected: 08/27/2011 
Date Received: 08/30/2011 

Semi-Volatile Organic Componnds by GC/MS 

11RD21SW 
Kll08008-0 19 

EPA 3520C 
8270C 

Result Q 

NDU 

%Rec 

79 
79 
78 
77 
76 

120 

Control 
Limits 

39-103 
38-107 
46-)]5 
48-114 
46-127 
22-146 

MRL MDL 

9.9 0.82 

Date 
Analyzed 

09/06/11 
09/06/11 
09/06/11 
09/06/11 
09/06/11 
09/06/11 

This analyte cannot be separated from 3-Metltylphenol. 

Dilution 
Factor 

1 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date Date 
Extracted Analyzed 

08/30/11 09/06/11 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG1108534 

Note 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Enviromnent, Incorporated 
Red Devil Mine 
Water 

Service Request: Kll08008 
Date Collected: 08/J7/20ll 
Date Received: 08/30/20 lJ 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 
Lab Code: 

Exti·action Method: 
Analysis Method: 

Anal~1e Name 

llSBOIRS 
Kll08008-021 

EPA 3520C 
8270C 

N-Nitrosodimethylamine 
Aniline 
Bis(2-chloroethyl) Ether 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 

Bis(2-chloroisopropyl) Ether 
2-Methylphenol 
Hexachloroethane 

N-Nitrosodi-n-propylamine 
4-Methylphenolt 
Nitrobenzene 

Isophorone 
2-Nitrophenol 
2,4-Dimethylpbenol 

Bis(2-chloroetho>:y)methane 
2,4-Dichlorophenol 
Benzoic acid 

I ,2, 4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Metlly1naphthalene 

Hexachlorocyclopentadiene 
2, 4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

2-Chloronaphthalene . 
2-Nitroaniline 
Acena hth lene p y 

Comincnts: 

Result Q 

ND U 1£!' 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU v 
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MRL MDL 

24 0.48 
24 0.49 
9.3 0.34 

9.3 0.33 
9.3 0,32 
9.3 0.36 

9.3 0.32 
9.3 0.44 
9.3 0.38 

9.3 0.32 
9.3 . 0.33 
9.3 0.29 

9.3 0.50 
9.3 0.48 
9.3 0.57 

9.3 0,25 
9.3 0.38 
9.3 0.27 

9.3 0.28 
9.3 0.30 
24 5.9 

9.3 0.36 
9.3 0.37 
9.3 0.38 

9.3 0.30 
9.3 0.49 
9.3 0.24 

9.3 1.3 
9.3 0.21 
9.3 0.39 

9.3 0.29 
24 0.34 
9.3 0.24 

F om JA - Organic 

2210 

Dilution 
Factor 

I 
I 
I 

I 
I 
I 

I 
1 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
1 
I 

I 
1 
1 

1 
1 
1 

I 
1 
I 

Date Date 
Extracted Analyzed 

09/20/11 09/26/11 
09/20/11 09/26/11 
09/20/ll 09/26/ll 

09/20/11 09/26111 
09/20/11 09/26111 
09/20/I I 09/26/11 

09/20/ll 09/2611 I 
09/20/11 09/26/ll 
09/20111 09/26/ll 

09/20/ll 09/26/l! 
09/20/11 09/26/l! 
09/20111 09/26/11 

09/20/11 09/26/11 
09/20/11 09/26111 
09/20/11 09/26/11 

09/20/II 09/26/ll 
09/20/I I 09/26/11 
09/20/11 09/26/11 

09/20/11 09/26/11 
09/20111 09/26/11 
09/20/11 09/26/11 

09/20/ll 09/26111 
09/20/ll 09/26/ll 
09/20/11 09/26/11 

09/20/11 09/26/]J 
09/20/ll 09/26/J] 
09/20/11 09/26/ll 

09/20/ll 09/26/11 
09/20/11 09/26/11 
09/20/ll 09/26/ll 

09/20/Jl 09/26/ll 
09/20/Jl 09/26/ll 
09/20/11 09/26/ll 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWGII09347 
KWGI!D9347 
KWGJJD9347 

. KWGJJ 09347 
KWGII09347 
KWGJJD9347 

KWGJ!D9347 
KWG1!09347 
KWGII09347 

KWGI109347 
KWGJJ09347 
KWGII09347 

KWGIID9347 
KWGJI09347 
KWG1109347 

KWGII09347 
KWG1!09347 
KWG1109347 

KWGII09347 
KWGII09347 
KWG1109347 

KWG1!09347 
KWGI!09347 
KWG1109347 

KWGI109347 
KWGII09347 
KWGII09347 

KWGII09347 
KWGII09347 
KWG1109347 

KWGII09347 
KWGII09347 
KWGII09347 

Note 

* • 
• 
• 
* 
* • 
• 
* 
* 
* 
• 
* 
* 
• 
* 
* 
• 
* • 
* 
* • 
• 
• 
* 
* • 
• 
• 
• 
* 
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COLUMBIA ANALYTICAL SERVICES, IN C. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: IISB01RS· 
Lab Code: Kll08008-021 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Dilution Date 
Analyte N arne Result Q MRL MDL Factor Extracted 

Dimethyl Phthalate NDU u:r 9.3 0.26 1 09/20/ll 
2,6-Dinitrotoluene NDU 9.3 0.35 1 09/20/11 
Acenaphthene NDU 9.3 0.29 1 09/20/11 

3-Nitroaniline NDU 24 3.3 1 09/20/11 
2,4-Dinitrophenol NDU 24 2.3 1 09/20/ll 
Dibenzofuran NDU 9.3 0.33 1 09/20/11 

4-Nitrophenol NDU 24 2.0 1 09/20/11 
2,4-Dinitrotoluene NDU 9.3 0.28 1 09/20/11 
Fluorene NDU 9.3 0.33 1 09/20/11 

4-Cblorophenyl Phenyl Ether NDU 9.3 0.28 I 09/20/ll 
Diethyl Phthalate 0.46 J J 9.3 0.29 1 09/20/11 
4-Nitroaniline NDU U:J 24 4,1 1 09/20/ll 

2-Methyl-4,6-d.initrophenol NDU 24 2.2 1 09/20/ll 
N·Nitrosodiphenylamine NDU 9.3 0..48 1 09/20/ll 
4-Bromophenyl Phenyl Etl1er NDU 9.3 0.28 1 09/20/ll 

Hexachlorobenzene ND U 9.3 0.63 1 09/20/ll 
Pentachlorophenol NDU 24 2.5 1 09/20/ll 
Phenanthrene NDU 9.3 0,49 . 1 09/20/ll 

Antlrracene NDU 9.3 0.62 I 09/20/ll 
Di-n-butyl Phthalate NDU 9.3 0.37 1 09/20/ll 
Fluoranthene NDU 9.3 0.66 1 09/20/ll 

Pyrene NDU 9.3 0.74 1 09/20/ll 
Butyl Benzyl Phthalate NDU 9.3 0.47 1 09/20/ll 
3,3'-Dicblorobenzidine NDU 24 0.27 1 09/20/11 

Benz(a)antlrracene NDU 9.3 0.60 I 09/20/11 
Chryseue NDU 9.3 0.79 1 09/20/11 
Bis(2·etlJyllJexyl) Phthalate NDU 9.3 1.9 1 09/20/11 

Di·n-octyl Phthalate NDU 9.3 0.63 1 09/20/ll 
Benzo(b)fluorantl1ene NDU 9.3 0.59 1 09/20/ll 
Benzo(k)fluorruitheue NDU 9,3 0.83 I 09/20/ll 

Benzo(a)pyrene NDU 9.3 0.66 1 09/20/11 
Indeno(1,2,3-cd)pyrene NDU 9.3 0.69 1 09/20/11 
Dibenz(a,h)antlrracene NDU •v 9.3 0.76 I 09/20/ll 

Conunents: 

Fo!Til !A. Organic 

Service Request: KII08008 
Date Collected: 08/17/2011 
Date Received: 08/30/2011 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/26/11 KWG!l09347 * 
09/26/11 KWG!!09347 * 
09/26/11 KWGJJ09347 * 
09/26/11 KWG!l09347 * 
09/26/11 KWG!l09347 * 
09/26/11 KWGJJ09347 • 
09/26/11 KWG!l09347 * 
09/26/11 KWG!I09347 * 
09/26/11 KWG!J09347 * 
09/26/11 KWGJJ09347 * 
09/26/11 KWG!l09347 • 
09/26/11 KWG!l09347 • 
09/26/ll KWG!l09347 • 
09/26/11 KWG!l09347 .. 
09/26/11 KWG1109347 * 
09/26/ll KWG!l09347 * 
09/26/ll KWG!l09347 * 
09/26/11 KWG!!09347 • 
09/26/11 KWG!l09347 * 
09/26/ll KWG!l09347 * 
09/26/ll KWG!l09347 * 
09/26/ll KWG!l09347 • 
09/26/ll KWG!l09347 • 
09/26/ll KWG!l09347 • 
09/26/11 KWG1109347 * 
09/26/11 KWG!l09347 * 
09/26/ll KWG!l09347 * 
09/26/ll KWG!l09347 • 
09/26/ll KWG!l09347 • 
09/26/ll KWG1109347 • 
09/26/11 KWGll09347 • 
09/26/11 KWG!!09347 • 
09/26/ll KWGl!09347 • 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

11SB01RS 
K1108008-021 

Semi-Volatile Organic Compounds by GC/MS 

Extraction Method: EPA 3520C 
Analysis Method: 8270C 

Analyte Name 

Benzo(g,h,i)perylene 

* See Case Narrative 

Surrogate Name 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fiuorobiphenyl 
2, 4, 6-Tribromophenol 
Terphenyl-d14 

t AnaJyte Comments 

4~Methylphenol 

Comments: 

Result Q MRL MDL 

NDU 9.3 0.82 

Control Date 
%Rec Limits Analyzed 

44 39-103 09/26111 
49 38-107 09/26/11 
55 46-115 09/26/11 
51 48-114 09/26/11 
60 46-127 09/26/11 
100 22-146 09/26/11 

· TI1is analyte cannot be separated from 3~Mc:thylphcnol. 

Fonn lA- Organic 

Dilution 
Factor 

I 

Note 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 

09/20/11 

Service Reqnest: Kll08008 
Date Collected: 08/17/2011 
Date Received: 08/30/2011 

Units: ug!L 
Basis: NA 

Level: Low 

Date 
Analyzed 

Extraction 
Lot Note 

09/26/11 KWGJJ09347 * 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 1 of 11 

 
Laboratory: Analytical Resources, Inc. 

 
Lab Project Number:  K1108008  

Sampling Dates:  8/24/11  
 
Sample Matrix:  Water  

Analytical Method: VOCs + TICs  (EPA 8260C) 
 
Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:          Bryan Kroon                                               Date:     11/10/2011     
Technical QA Reviewer:                                Date:                            
Project Manager:          Bill Richards                                           Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1 11MW01GW K1108008-016 

 
2 11GW01EQ K1108008-017 

 
3 TRIP BLANK K1108008-020 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   

 
15   

 
16   

 
17   

 
18   

 
19   

 
20 

 
 

 
 

 
 

 

 

 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA PACKAGE COMPLETENESS CHECKLIST: 

 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X        Case Narrative present 

Quality Control Summary Package: 
      X        Data Summary sheets 
      X        Matrix Spike/Spike Duplicate Recoveries 
      *        Laboratory Control Sample Recoveries 
      X         Method Blank Summaries 
      X        GC/MS Tuning and Mass Calibration 
      X         Initial Calibration Data 
      X         Continuing Calibration Data 
      *        Surrogate Compound Recovery Summary 
      X         Internal Standard Area Summary 

Sample and Blank Data Package Section 
       X        Reconstructed Ion Current (RIC) Chromatogram 
       X        Quantitation Reports 
       X        Raw and Enhanced Mass Spectra 
       X        Reference Mass Spectra for Target Compounds 
       X        Mass Spectral Library Search for TICs 

Raw QC Data Package Section 
       X        DFTPP and/or BFB mass spectra and mass listings 
       X        RIC Chromatogram for Standards, LCS, and MS/MSD 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       NR     List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X       Sample Preparation and Analysis Run Logs 

  

 

 

 

 

 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
                    YES  

2 
 
GC/MS Tuning Criteria 

 
                    YES  

3 
 
Initial Calibrations 

 
                    YES  

4 
 
Continuing Calibrations 

 
                    YES  

5 
 
Laboratory Control Sample 

 
                    YES  

6 
 
Matrix Spike/Matrix Spike Duplicate 

 
                    YES     

7 
 
Blanks and Background Samples 

 
                    YES                      

8 
 
Surrogate Compounds                     YES                     

 
9 

 
Internal Standards 

 
                    YES               

10 
 
Duplicate Analyses 

 
                    NO        

11 
 
Analyte Identification 

 
                    YES  

12 
 
Analyte Quantitation 

 
                    YES  

13 
 
Overall Assessment of Data 

 
                    YES  

14 
 
Usability of Data 

 
                    YES 

 
Comments:   
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 4 of 11 

 
 
 

1.  HOLDING TIMES 
 

      X     Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample 
preservation or custody unless specified.  For those samples analyzed outside holding 
time requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgment.  

 
Water Samples: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C: 7 days (from collection) for extraction; 40 days (from extraction) for analysis. 
Soil or Other Matrices: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C:14 days (from collection) for extraction;40 days (from extraction) for analysis. 

 
Comments:  Analytical holding time was met for all samples. 

 
 
 
 

2.  GC/MS INSTRUMENT PERFORMANCE CRITERIA 
 
 
   X       
        

 
BFB (EPA 8260B) or DFTPP (EPA 8270C) has been run for every 12 hours of 
sample analysis per instrument. 

 
   X       
     

 
The BFB or DFTPP ion abundance criteria indicated in EPA/540/G-90/004 have 
been met for each instrument. 

 
Comments:  None.



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
               Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (average RRF >= 0.05; %RSD <= 30).  For analytes which exceeded 
the %RSD control limit, associated detected results are qualified as estimated (J).  If the 
low calibration level was not detected, the non-detected results are qualified (UJ).  For 
analytes which exceeded the RRF control limit, associated detected results are qualified 
as estimated (J) and the non-detected results are qualified as rejected (R). 
 
Comments:  Percent relative standard deviation values of all target analytes were within the 
control limits.      
 
  
 

 
4.  CONTINUING CALIBRATIONS 

 
       X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at the 
end of any group of samples and at least every 12 hours.  In addition, Percent Difference 
(%D) values were within the control limit (%D <= 20).  For analytes which exceeded the 
%D control limit, associated detected results are qualified as estimated (J).  In cases 
where the %D is very high and indicates a severe loss of instrument sensitivity, the 
associated non-detected results may be qualified as estimated (UJ) or rejected (R) based 
on the professional judgment of the reviewer. 
 
Comments:  Percent difference values were within the control limits. 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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5.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
   
 
Comments: All LCS recoveries were within the control limits. 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
     X        Acceptable  
              Acceptable with qualification  
             Unacceptable 
              No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  At the discretion of the reviewer, other limits may 
be used only if justification can be provided. 
 
Comments:  Recoveries of Matrix Spike and Duplicate were within control limits. 

 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 7 of 11 

7.  BLANKS AND BACKGROUND SAMPLES 
 
     X      Acceptable   
             Detection Limits Adjusted 
 
The following blanks were analyzed: 
    X         Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks     
              Rinsate Blanks     
              Background Samples     
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No compounds were detected in the Method Blanks for this SDG. 
 

 
8.  SURROGATE COMPOUNDS 

 
      X       Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms. 
 
Comments:  Surrogate recoveries were within the control limits. 

 
 

9.  INTERNAL STANDARDS 
 

      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
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Internal Standard area counts for samples analyzed within a sample group must be within 
the range of 50% to 200% of the internal standard area for the continuing calibration.  If 
the internal standard area is between 10% and 50% of this value, the associated detected 
results are qualified as estimated (J) and the non-detected results are qualified as 
estimated (UJ).  If the internal standard area is <10% of the calibration area, both the 
detected and non-detected results are rejected (R).  If the internal standard area is >200% 
of the calibration area, the associated detected results are qualified as estimated (J).  
Internal standards which exceeded these limits are noted below and the associated 
results are qualified on the attached sample report forms. 
 
Comments: The internal standard areas were within the range of 50% to 200% of the internal 
standard area for the continuing calibration. 

 
 

10.  DUPLICATE ANALYSES 
 
             Acceptable  
      X      Acceptable with qualification  
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
        X     Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
Comments:                           
                                                           
Laboratory Duplicate analysis showed good precision for all compounds analyzed with the 
exception of Toluene, result qualified in sample 11GW01EQ. 
 
RPD Toluene = 2(2.7-2.0)/(2.7-2.0)*100 
RPD Toluene = 30 
  
 
 
 
 

11.  ANALYTE IDENTIFICATION 
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Evaluate the ion profiles for the sample analytes and compare them to the library ion 
profiles provided by the laboratory.  Note any identifications which are not sufficiently 
supported by comparison to known ion profiles. 
 
Comments:  Analyte identification was acceptable.   
 
 
 

12.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
EPA 8260B, water samples: 
ug/L =   (analyte area)(amount of internal standard, ng)  
 (internal standard area)(RF)(volume of water purged, mL) 
 
EPA 8260B, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)                    

(internal standard area)(RF)(weight of soil extracted, g)(fraction solids) 
 
EPA 8270C, water samples: 
ug/L =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)       
 (internal standard area)(RF)(volume of sample extracted, mL)(injection volume, uL) 
 
EPA 8270C, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)                  
 (internal standard area)(RF)(weight of sample extracted, g)(fraction solids)(injection volume, uL)   
      
 
Comments:  Analyte quantitation was acceptable. 
Sample 11GW01EQ 
 
ug/L = ((2.73)(10)(1)/(10))(1) = 2.73 
 
Laboratory reported 2.7 
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13.  OVERALL ASSESSMENT OF DATA 

 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
       X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X        Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
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14.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 
 
 

15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
Problem: No problems requiring corrective action were found. 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Envir01m1ent, Incorporated 
Red Devil Mine 
Water 

Service Request: K1108008 
Date Collected: 08/24/2011 
Date Received: 08/30/2011 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzene 
Toluene 
Ethy !benzene 

m,p~Xylenes 

o-Xylene 

Surrogate Name 

Dibromofluoromethane 
To1uene-d8 
4-Bromofluorobenzene 

Comments: 

11MW01GW 
K1108008-016 

EPA 50308 
8260C 

Result Q 

NDU 
1.8 
ND U 

NDU 
ND U 

%Rec 

76 
93 
82 

Printed: 09/20/2011 !3:44:03 
u:\Stealth\Crystal.rpt\FonnlmNew .rpt Merged 

Control 
Limits 

73-122 
65-144 
68-117 

MRL 

0.50 
0.50 
0.50 

0.50 
0.50 

MDL 

0.054 
0.052 
0.050 

··-·--·--
0.091 
0.074 

Date 
Analyzed 

09/01/11 
09/01/11 
09/01/11 

Fom1 IA- Organic 

1694 

Dilution Date Date 
Factor Extracted Analyzed 

1 09/01/11 09/01/11 
1 ' 09/01/11 09/01/11 
1 09/01/11 09/01/11 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWGJJ08647 
KWGJJ08617 
KWGJJ08647 

Note 

....... --------------------------···---------.. ---·-···---------~------

09/01/11 09/01/11 KWGJJ08647 
09/01/11 09/01/11 KWGJJ08647 

Note 

Acceptable 
Acceptable 
Acceptable 
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SuperSet Reference: RR133303 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Water 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzene 
Toluene 
Ethylbenzene 

m,p-Xylenes 
a-Xylene 

Surrogate Name 

Dibromofluoromethane 
Toluene-dB 
4-Bromofluorobenzene 

Comments 

llGWO!EQ 
K1108008-017 

EPA 5030B 
8260C 

Result Q 
ND U 
2.7 
ND U 

ND U 
ND U 

%Rec 

77 
93 
85 

Printed: 09/20/2011 13:44:07 
u:\Stealth\Crystal.rpt\Form I mNew .rpt Merged 

-:r 

Control 
Limits 

73-122 
65-144 
68-117 

MRL 

0.50 
0.50 
0.50 

0.50 
0.50 

Date 

MDL 

0.054 
0.052 
0.050 

0.091 
0.074 

Analyzed 

09/01/11 
09/01/11 
09/01/11 

Form IA ~Organic 

1695 

Dilution 
Factor 

Note 

Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 

09/01/11 
09/01111 
09/01/11 

09/01/11 
09/01/11 

Service Request: K1108008 
Date Collected: 08/24/20 II 
Date Received: 08/30/20 II 

Date 
Analyzed 

09/01111 
09/01111 
09/01/11 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG1108647 
KWG1108647 
KWG1108647 

09/0 !Ill KWG 1108647 
09/01/11 KWG1!08647 

Note 

Page 1 of 
SuperSet Reference: RR133303 



Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Benzene 
Toluene 
Ethylbenzene 

--~-

m,p~Xylenes 

a-Xylene 

Surrogate Name 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments:: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Envimnment, Incorporated 
Red Devil Mine 
Water 

Volatile Organic Compounds 

Trip Blank 
Kll08008-020 

EPA 5030B 
8260C 

Result Q 

NDU 
ND U 
ND U 

MRL 

0.50 
0.50 
0.50 

Dilution 
MDL Factor 

0.054 
0.052 
0.050 

Date 
Extracted 

09/01111 
09/01/11 
09/01111 

~~~----~------~ __ , __________ ------ --_ 
ND U 0.50 0.091 09/01111 
ND U 0.50 0.074 09/01111 

Control Date 
%Rec Limits Analyzed Note 

77 73-122 09/01/11 Acceptable 
94 65-144 09/01/11 Acceptable 
83 68-117 09/01/11 Acceptable 

Service Request: K1108008 
Date Collected: 08/24/20 II 
Date Received: 08/30/2011 

Date 
Analyzed 

09/01/11 
09/01111 
09/01111 

09/01111 
09/01111 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWGII08647 
KWGII08647 
KWGII08647 

KWG1108647 
KWG1108647 

Note 

Page 1 of Printed: 09/20/2011 13:44:11 
u:\Stealth\Crystal.rptiFonnlmNew.rpt Merged 

Form lA- Organic 

1696 SuperSetReference: RR133303 
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Laboratory:  Columbia Analytical Lab Project Number:  K1108028 
Sampling Dates:  08/15/2011 to 08/21/2011 Sample Matrix: Water  
Analytical Method: General Chemistry Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Bryan Kroon                                                   Date:       12/3/11         
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. Sample I.D. CAS ID 

 
1 11MP15SB06 K1108028-001 
 

2 11MP15SB04 K1108028-002 
 

3 11MP11SB04 K1108028-003 
 

4 11MP18SB20 K1108028-004 
 

5 11MP14SB04 K1108028-005 
 

6 11RD11SD K1108028-009 
 

7 11RD12SD K1108028-011 
 

8 11MP14SB58 K1108028-014 
 

9 11MP30SB16 K1108028-015 
 

10 11MP86SS K1108028-016 
 

11 11MP14SB16 K1108028-017 
 

12 11MP17SB14 K1108028-018 
 

13 11MP30SB12 K1108028-019 
 

14 11MP11SB08 K1108028-020 
 

15 11MP14SB08 K1108028-021 
 

16 11MP11SB06 K1108028-022 
 

17 11MP29SB08 K1108028-023 
 

18 11MP18SB10 K1108028-024 
 

19   
 

20  
 
 

 

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine Location: West of Anchorage,  Alaska 
Project Number:  001096.OX70  

 

K1108028-DV-RDM GENERAL CHEMISTRY.DOC- 10/29/10 Page 2 of 9 

 

 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        Preparation Blank and Calibration Blank results  
      x         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
YES  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments:  Following analytical methods were used: Total Solids by 160.3M, Particle Size 
Distribution by ASTM D422, and Atterberg Limits by ASTM D4318, Specific Gravity by 
SM2710F.  
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1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
All Sample Matrices: 
Cyanide: 14 days (from collection) for analysis. 
Nitrate (unpreserved water samples): 48 hours (from collection) for analysis. 
All other anions: 28 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and 
a calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: ICV and CCV recoveries were within the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).    In cases where the recovery was below 30%, all associated nondetected 
results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  LCS recovery was within the control limit.   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Samples 10MW04GW and 10MW01GW were used for MS.  The matrix spike 
recovery of Nitrate+Nitrite was outside of control limit.  Qualification was not necessary since no 
Nitrate+Nitrite was detected in the sample 10MW01GW.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X       Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No contamination was found in the method blank at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
               Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments: Laboratory duplicate analysis was within QC Criteria. 
 

    
7.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable. 
 
 
 
  

 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
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section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
 The data reviewer must use professional judgment and express concerns and 
comments on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
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B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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Laboratory:  Columbia Analytical Lab Project Number:  K1108028 
Sampling Dates: 8/20/2011 Sample Matrix: Soil  
Analytical Method: Hg SSE by EPA 1631 Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:              Bryan Kroon                             Date:       12/3/2011    
Technical QA Reviewer:                                 Date:                           
Project Manager:           Bill Richards                                              Date:                           
 

SAMPLE IDENTIFICATION: 
  
 

 
Sample No. 

 
Sample I.D. Laboratory I.D. 

 
1 11RD12SD K1108028-011 

 
2   

 
3   

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   

 
15   

 
16   

 
17   

 
18   

 
19   

 
20   
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Sample No. 
 

Sample I.D. Laboratory I.D. 
 

21   
 

22   
 

23   
 

24   
 

25   
 

26   
 

27   
 

28   
 

29   
 

30   
 

31   
 

32   
 

33   
 

34   
 

35   
 

36   
 

37   
 

38   
 

39   
 

40   
 

41   
 

42   
 

43   
 

44   
 

45   
 

46   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      NR     CRDL Standard results  
      X         Preparation Blank and Calibration Blank results  
      NR     ICP Interference Check Sample results  
      NR     Matrix Spike recoveries  
      NR    Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      NR     ICP Interelement Correction Factors 
      NR     ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times                YES             

2 
 
Initial and Continuing Calibrations                YES      

3 
 
Laboratory Control Sample                 YES    

4 
 
Matrix Spike                 N/A  

5 
 
Blanks and Background Samples                 YES  

6 
 
Duplicate Analyses NO 

 
7 

 
Interference Check Samples and Serial Dilution Analysis                  N/A  

8 
 
Post Digestion Spike and Standard Addition Analysis                  N/A  

9 
 
Analyte Quantitation                  YES  

10 
 
Overall Assessment of Data                  YES  

11 
 
Usability of Data                  YES 

 
Comments:  N/A: Not Applicable.   
All samples were analyzed in accordance with EPA Method 1631. 
 
 
  
 
 

 
 
 
 
 
 
 
 

1.  HOLDING TIMES 
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     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and 
a calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 
 
Comments:  All recoveries of mercury in initial and continuing calibration verifications were 
within the control limits 
 
 
 
 
 
 
 
 

 
3.  LABORATORY CONTROL SAMPLE 
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       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).    In cases where the recovery was below 30%, all associated nondetected 
results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Percent recoveries of LCS were within the control limits.   
 

 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Batch QC was analyzed for Matrix Spike, results were within QC Criteria. 
 
 
 
 
 
 
 
  
 
 

 
5.  BLANKS AND BACKGROUND SAMPLES 

 
      X       Acceptable  
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      X      Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
             Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No contamination was found in the method blank at reporting limit level except the 
method blank (34 ng/g) for Hg (F6) in the batch B101557.  The laboratory reported all results 
form this batch without blank-correction.  The detected Hg (F6) results from this batch were 
qualified as non-detect (U) when the sample concentration was less than 5x the blank 
concentration.  Also, any Hg(F6) results less than 10x the blank and greater than 5x the blank 
were qualified as estimated (J).   

 
6.  DUPLICATE ANALYSES 

 
              Acceptable 
      X      Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
 
 

Comments: Laboratory Batch QC duplicate analysis was outside QC criteria, results qualified 
“J” as estimated. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
              Acceptable with qualification   
              Unacceptable 
      X      Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:   
 
 
 
  8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
       X      Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:    
 
 
    9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
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ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments: Analyte quantitation was acceptable.   
 
 
 

 
 
 

10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
      X       Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
 The data reviewer must use professional judgment and express concerns and 
comments on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  The data validator requested sample calculation and in doing the Hg (F0) calculation 
for 1040045-31, the laboratory found the incorrect sample preparation volume (30mL instead of 
20 mL) was entered in LIMS for batch B101551/Sequence 1000785.   
 
Resolution:  A correct volume of 30mL was entered and the revised report was provided.  
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
ProJect: 
Sample Matrix: 

Ecology And Environment, Incorporated 
Red Devil Mine 

Soil 

Prep Method: CAS SOP 

Analysis Method: CAS SOP 

Test Notes: 

Analytical Report 

Metlwl Mercury 

Dilution 
Sample Name Lab Code MRL MDL Factor 

I!RDI2SD K1108028-011 0.5 0.05 

Metl10d Blank I Kl108028-MBJ 0.4 0.04 

Method Blank 2 K11 08028-MB2 0.4 0.04 1 

Method Blank 3 K11 08028-MB3 0.4 0.04 I 

Kl\08028iop.kkl ·Semple 10/!3/2011 

92 

Date 
Extracted 

10/11/2011 

10/11/2011 

10/11/2011 

10/11/2011 

Service Request: KII08028 

Date Collected: 8/20/2011 

Date Received: 8/30/2011 

Units: ng/g 
Basis: Dry 

Date Result 
Analyzed Result Notes 

10/12/2011 0.40 J ~ 
10/12/2011 ND 
10112/2011 ND 
10/12/2011 ND 

Page No.: 
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Laboratory: Columbia Analytical   

 
Lab Project Number:  1108028  

Sampling Dates:  8/15/2011 to 8/21/2011 
 
Sample Matrix:  Soil  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:       12/3/2011     
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP15SB06 K1108028-001 

 
2 11MP15SB04 K1108028-002 

 
3 11MP11SB04 K1108028-003 

 
4 11MP18SB20 K1108028-004 

 
5 11MP14SB04 K1108028-005 

 
6 11RD11SD K1108028-009 

 
7 11RD12SD K1108028-011 

 
8 11MP14SB58 K1108028-014 

 
9 11MP30SB16 K1108028-015 

 
10 11MP86SS K1108028-016 

 
11 11MP14SB16 K1108028-017 

 
12 11MP17SB14 K1108028-018 

 
13 11MP30SB12 K1108028-019 

 
14 11MP11SB08 K1108028-020 
15 11MP14SB08 K1108028-021 
16 11MP11SB06 K1108028-022 

17 11MP29SB08 K1108028-023 

18 11MP18SB10 K1108028-024 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
               Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X        Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      X         Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      X     Method of Standard Additions results  
      X     ICP Serial Dilution results  
      X     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
        X      Chain-of-Custody Records 
        X      Instrument Printouts 
        X     Sample Preparation Notebook Pages 
        X      Logbook and Worksheet Pages 
        X     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
               NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                NO  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Multiple metals were outside QC limits for Matrix Spike analysis, results are 
qualified “J” as estimated. Post spike analysis was within QC criteria. 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method  and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
 
Comments: Multiple metals had RPDs outside of QC limits for laboratory duplicate analysis, 
results are qualified “J” as estimated. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: 11MP18SB20 analysis had Arsenic and Calcium above 10% results in parent 
sample qualified “J” as estimated. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
     X        Acceptable 
              Acceptable with qualification   
              Unacceptable 
             Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP15SB06 
Al = ((20.78 mg/L)*(0.1L))/((0.00127kg)*(0.894))*2 = 3660.448 mg/kg 
Lab reported 3660 mg/kg 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
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A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Client: 
Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

11MP15SB06 K1108028-001 

11MP15SB06D Kll 08028-00 1D 

11MP15SB06S K1108028-001S 

11MP15SB06SD K1108028-001SD 

11MPISSB04 K1108028-002 

11MP11SB04 K1108028-003 

11MP18SB20 Kll 08028-004 

11MPI8SB20D K1108028-004D 

11MPI8SB20S K1108028-004S 

11MP18SB20SD K1108028-004SD 

11MPI4SB04 K1108028-00S 

11MP14SB04D Kll 08028-00SD 

11MPI4SB04S K1108028-00SS 

11MPI4SB04SD Kll 08028-00SSD 

llRDllSD K11 08028-009 

llRDllSDD K11 08028-009D 

llRDllSDS K11 08028-0098 

llRDllSDSD K11 08028-009SD 

11MPI8SB04 K1108028-010 

11RDI2SD K1108028-011 

11MPI4SB58 K11 08028-014 

11MP30SB16 K11 08028-015 

11MP17SBI4 K11 08028-018 

11MP30SB12 K11 08028-019 

11MP11SB08 K11 08028..020 

11MP11SB08D Kl108028-020D 

11MP11SB08S Kl108028-020S 

11MP11SB08SD K1108028-020SD 

11MP11SB06 Kl108028-022 

11MP18SB10 Kl108028-024 

Method Blanl< Kl108028-MB 

Method Blank K1108028-MB2 

Date: 

622 

Service Request: Kll08028 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP15SB06 Lab Code: K1108028-001 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 8.8 5.3 2.0 09/07/11 09/14/11 

Antimony 6020A 0.044 0.008 5.0 09/07/11 10/05/11 

Arsenic 6020A 0.46 0.06 5.0 09/07/11 10/18/11 

Barium 6020A 0.046 0.005 5.0 09/07/11 10/18/11. 

Beryllium 6020A 0. 018 0.003 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Calcium 6010B 8.8 1.8 2.0 09/07/11 09/14/11 

Chromium 6020A 0.18 0.03 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Copper 6020A 0.09 0.05 5.0 09/07/11 10/18/11 

Iron 6010B 3.5 0.3 2.0 09/07/11 09/14/11 

Lead 6020A 0.046 0.008 5.0 09/07/11 10/18/11 

Magnesium 6010B 3.52 0.04 2.0 09/07/11 09/14/11 

Manganese 6010B 1. 76 0.04 2.0 09/07/11 09/14/11 

Mercury 7471A 1. 90 0.190 100.0 09/09/11 09/10/11 

Nickel 6020A 0.18 0.03 5.0 09/07/11 10/18/11 

Potassium 6010B 71 4.4 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/04/11 

Silver 6020A 0.018 0.007 5.0 09/07/11 09/22/11 

Sodium 60108 17.6 3.5 2.0 09/07/11 09/14/11 

Thallium 6020A 0.018 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.18 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.5 0.2 5.0 09/07/11 10/18/11 

% Solids: 89.4 

Comments: 

Form I - IN 

623 

Result c Q 

3660 .. 

2.520 *.-< 
44.5 

191 N-: 
0.577 

0.538 ~ 
1480 N.A 

c 

15.6 N*.J. 
17.3 

72.4 N-< 

47100 

16.4 N*"' 
' 

812 N-" 
1200 

19.1 ·-6 
56.0 N-=-: 

1010 N,.( 

0.51 

0.181 ./-
23.0 

0.096 

32.8 

117 N-\ 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/Kg 

Basis: DRY 

Project No. : NA 

Project Name: R,ed Devil Mine 

Matrix: SOIL 

Sample Name: 11MP15SB04 Lab Code: K1108028-002 

Analysis Dil. Date Date 
Ana1yte Method MRL MDL Factor Extracted Analyzed 

Aluminum 60108 8.5 5.1 2.0 09/07/11 09/14/11 

Antimony 60108 ·a . 5 2.5 2.0 09/07/11 09/14/11 

Arsenic 6020A 0.45 0.05 5.0 09/07/11 10/18/11 

Barium 6020A 0.045 0.005 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.018 0.003 5. 0 09/07/11 10/18/11 

Calcium 60108 8.5 1.7 2.0 09/07/11 09/14/11 

Chromium 6020A 0.18 0.03 5.0 09/07/11 ~0/18/11 

Cobalt 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Copper 6020A 0.09 0.05 5.0 09/07/11'• 10/18/11 

Iron 60108 3.4 0.3 2.0 09/07/11 09/14/11 

Lead 6020A 0.045 0.008 5.0 09/07/11 10/18/11 

Magnesium 60108 3.38 0.03 2.0 09/07/11 09/14/11 

Manganese 60108 1. 69 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 1.52 0.152 100.0 09/09/11 09/10/11 

Nickel 6020A 0.18 0.03 5.0 09/07/11 10/18/11 

Potassium 60108 68 4.2 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/04/11 

Silver 6020A 0.017 0,007 5.0 09/07/11 09/22/11 

Sodium. 60108 16.9 3.4 2.0 09/07/11 09/14/11 

Thallium 6020A 0.018 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.18 0.02 5.0 09/07/11 10/18/11 

Zi;nc 6020A 0.5 0.2 5.0 09/07/11 10/18/11 

% Solids: 89.6 

. Comments: 

Form I - IN 

624 

-
Result c Q 

3840 

46.8 N*"' " -~ 

80.4 

210 N ~ 
0.564 

0. 676 * :) 

1950 N s 
16.5 N* -5 
20.2 

67.8 N -s 
41100 

18.6 N* -~ 
956 N .-t 
993 

57.4 * ~ 
56.7 N ~ 
1130 N ~ 
0.67 

0.297 * 0 
27.9 

0.117 

34.2 

117 N -5 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

c~ient: Ecology And Environment, Incorpo Service Request: Kll08028 

Date Collected: 08/21/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP11SB04 Lab Code: Kll08028-003 

. Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 6.9 4.1 2.0 09/07/11 09/14/11 

Antimony 6010B 6.9 2.1 2.0 09/07/11 09/14/11 

Arsenic 6010B 13.8 2.8 2.0 09/07/11 09/14/11 

Barium 6020A 0.035 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 6.9 1.4 2.0 09/07/11 09/14/11 

Chromium 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.04 5.0 09/07/11 10/18/11 . 
09/07/11 09/14/11 Iron 6010B 2.8 0.2 2.0 

Lead 6020A 0.035 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.75 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1.38 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 19.2 1.92 1000.0 09/09/11 09/10/11 

Nickel 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 55 3.4 2.0 09/07/11 09/14/11 

Selenium 7742 0.49 0.15 10.0 09/29/11 10/04/11 

Silver 6020A 0.014 0.006 5.0 09/07/11 09/22/11 

Sodium 6010B 13.8 2.8 2.0 09/07/11 09/14/11 

Thallium 6020A 0.014 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.14 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

%Solids: 88.6 

Comments: 

Form I - IN 

625 

Result c Q 

7280 

5760 N* ·b 
3740 * ·b 

394 N -~ 
0.636 

0.543 * ~ 
3930 N -~ 

18.0 N* •. 

16.2 

59.0 N -s 
45700 

0.299 N*', 

4590 N~ 

900 

163 * -
c 

47.6 N-:; 

1900 N""i 

0.66 

0.263 * ' c 

117 

0 .. 167 

20.7 

88.6 N~ 



Columbia Analytical Services 

Client: 

Project No. : 

Project Name: 

Matrix: 

Sample Name: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium. 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorpo 

NA 

Service Request: 

Date Collected: 

Kl108028 

08/15/11 

08/30/11 

mg/Kg 

Red Devil Mine 

SOIL 

11MP18SB20 

Analysis 
Method MRL 

6010B 6.1 

6010B 6.1 

6020A 0.31 

6020A 0.031 

6020A 0.012 

6020A 0.012 

6010B 6.1 

6020A 0.12 

6020A 0.012 

6020A 0.06 

6010B 2.4 

6020A 0.031 

6010B 2.44 

6010B 1.22 

7471A 0.087 

6020A 0.12 

6010B 49 

7742 0.10 

6020A 0.012 

6010B 12.2 

6020A 0.012 

6020A 0.12 

6020A 0.3 

MDL 

3.7 

1.8 

0.04 

0.003 

0.002 

0.002 

1.2 

0.02 

0.002 

0.03 

0.2 

0.005 

0. 02 

0.02 

0.009 

0.02 

3.1 

0.03 

0.005 

2.4 

0.001 

0.01 

0.1 

Date Received : 

Units: 

Basis: DRY 

Lab Code: K1108028-004 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 09/07/11 09/14/11 

2.0 09/07/11 
.. 

. •09/14/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

2.0 09/07/11 09/14/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

2.0 09/07/11 09/14/11 

5.0 09/07/11 10/18/11 

2.0 09/07/11 09/14/11 

2.0 09/07/11 09/14/11 

5.0 09/09/11 09/10/11 

5.0 09/07/11 10/18/11 

2.0 09/07/11 09/14/11 

2.0 09/29/11 10/04/11 

5.0 09/07/11 09/22/11 

2.0 09/07/11 09/14/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

% Solids: 85.3 

Comments: 

Form I - IN 

626 

Result c Q 

4440 

412 N* ·s 
106 ~· 
152 N 

0.486 

0.477 * 

1580 N IS 
17.3 N* { 
16.4 

55.6 N { 
44300 

12.6 N* ~ 
1200 N -{ 

659 

1.78 * -:) 

49.4 N -s. 
1010 N -s 
0.43 

0.196 * ~ 
37.5 

0.076 

34.6 

110 N { 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

C1ient: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP14SB04 Lab Code: K1108028-005 

Analysis Dil. Date Date 
1\nalyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 8.4 5.0 2.0 09/07/11 09/14/11 

Antimony 6010B 8.4 2.5 2.0 09/07/11 09/14/11 

Ars9.nic 6020A 8.36 1.00 100.0 09/07/11 10/19/11 

Barium 6020A 0.042 0.004 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.017 0.003 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.017 0.003 5.0 09/07/11 10/18/11 

Calcium 6010B 8.4 1.7 2.0 09/07/11 09/14/11 

Chromium 6020A 0.17 0.03 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.017 0.003 5.0 09/07/11 10/18/11 

Copper 6020A 0.08 0.04 5.0 09/07/11 10/18/11 

Iron 6010B 3.3 0.3 2.0 09/07/11 09/14/11 

Lead 6020A 0.042 0.008 5.0 09/07/11 10/18/11 

Magnesium 6010B 3.34 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1.67 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 34.7 3.47 2000.0 09/09/11 09/10/11 

Nickel 6020A 0.17 0.03 5.0 09/07/11 10/18/11 

Potassium 6010B 67 4.2 2.0 09/07/11 09/14/11 

Selenium 7742 0.49 0.15 10.0 09/29/11 10/04/11 

Silver 6020A 0.017 0.007 5.0 09/07/11 09/22/11 

Sodium 6010B 16.7 3.3 2.0 09/07/11 09/14/11 

Thallium 6020A 0.017 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.17 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.2 5.0 09/07/11 10/18/11 

% Solids: 88. 6 

Corrunents: 

Form I - IN 

627 

Result c Q 

5490 

6430 N*-1 
1790 

333 N-"i 
0.610 

0.691 * :l 
2950 N" 
16.0 N*-'\ 
14.7 

58.7 N-'\ 
40600 

1.350 N*1 
3440 N--:) 

807 

1410 * . -
L 

44.0 N-5 
1630 N-5 
4. 92 

0.262 * J 
85.5 

0.162 

22.8 

111 N"i 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request; Kll08028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Dni ts: mg /Kg 

Project No, : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Naine: 11RD11SD Lab Code: K1108028-009 

Analysis Dil. Date Date 
· Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 5.9 3.6 2.0 09/07/11 09/14/11 

Antimony 6020A 0.030 0.005 5.0 09/07/11 10/05/11 

Arsenic 6020A 0.30 0.04 5.0 09/07/11 10/19/11 

Barium 6020A 0.030 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.012 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.012 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 5.9 1.2 2.0 09/07/11 09/14/11 

Chromium 6020A 0.12 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.012 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.06 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.4 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.030 0.005 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.37 0.02 2.0 09/07/11 09/14/11 

Manganese 6010B 1.19 0.02 2.0 .09/07/11 09/14/11 

Mercury 7471A 0.093 0.009 5.0 09/09/11 09/10/11 

Nickel. 6020A 0.12 o. 02 5.0 09/07/11 10/18/11 

Potassium 6010B 48 3.0 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/04/11 

Silver 6020A 0.012 0.005 5.0 09/07/11 09/22/11 

Sodium 6010B 11.9 2.4· 2.0 09/07/11 09/14/11 

Thallium 6020A 0.012 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.12 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% SoHds: 58.7 

Comments: 

.Form I - IN 

628 

Result c Q 

9930 

7.390 * 

32.5 

130 N1 

0.311 

0.163 * 

2070 N-$ 

14.9 N*~ 
8.690 

13.2 N~ 

33200 

6.220 N*~ 

3250 N"i 

854 

1.57 * 

22.0 N-'( 

636 NA: 

0.39 

0. 062 * 

39.6 

0.055 

24.7 . 

' 51.1 N-" 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/15/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name.: 11MP18SB04 Lab Code: K1108028-010 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 5.0 3.0 2.0 09/07/11 09/14/11 

Antimony 6010B 5.0 1.5 2.0 09/07/11 09/14/11 

Arsenic 6020A 0.25 0.03 5.0 09/07/11 10/18/11 

Barium 6020A 0.025 0.0.03 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.010 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.010 0.002 5.0 09/07/11 10/18/11 . 
Calcium 6010B 5.0 1.0 2.0 09/07/11 09/14/11 

Chromium 6020A 0.10 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.010 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.05 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.0 0.2 2.0 . 09/07/11 09/14/11 

Lead 6020A 0.025 0.005 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.00 0.02 2.0 09/07/11 09/14/11 

Manganese 6010B 1.00 0.02 2.0 09/07/11 09/14/11 

Mercury 7471A 1.57 0.157 100.0 09/09/11 09/10/11 

Nickel 6020A 0.10 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 40 2.5 2.0 09/07/11 09/14/11 

Selenium 7742 0.09 0.03 2.0 09/29/11 10/04/1~ 

Silver 6020A 0.010 0.004 5.0 09/07/11 09/22/11 

Sodium 6010B 10.0 2.0 2.0 09/07/11 09/14/11 

Thallium 6020A 0.010 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.10 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% Solids: 81.3 

Comments: 

Form I - IN 

629 

Result c Q 

7880 

164 N*-"1 

170 

136 N-1 

0.440 

0.401 * :J 
1300 N-< 

. 14.5 N*"'"\ 

14.3 

35.4 N-" 

35600 

10.7 N*~ 
' 

1770 N'":' 

905 

41.0 * ' 
38.5 N_,..;-

850 N-:1 
0.43 

0.121 * :' 
45.8 

0.084 

30.9 

87.7 N-
' 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment 1 Incorpo Service Request: K1108028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11RD12SD Lab Code: Kll08028-011 

Analysis Dil. Date Date 

Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 6.7 4.0 2.0 09/07/11 09/14/11 

Antimony 6010B 6.7 2.0 2.0 09/07/11 09/14/11 

Arsenic 6010B 13.4 2.7 2.0 09/07/11 09/14/11 

Barium 6020A 0.664 0.066 100.0 09/07/11 10/19/11 

Beryllium 6020A 0.013 0.002 5 .. 0 09/07/11 10/18/11 

Cadmium 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

CalciUm 6010B 6.7 1.3 2.0 09/07/11 09/14/11 

Chromium 6020A 0.13 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.7 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.033 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2. 67 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1.34 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 1. 76 0.176 100.0 09/09/11 09/10/11 

Nickel 6020A 0.13 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 53 3.3 2.0 09/07/11 09/14/11 

Selenium 7742 0.49 0.15 10.0 09/29/11 10/04/11 

Silver 6020A 0.013 0.005 5.0 09/07/11 09/22/11 

Sodium 6010B 13.4 2.7 2.0 09/07/11 09/14/11 

Thallium 6020A 0.013 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.13 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% Solids: 83.2 

Comments: 

Form I - IN 

630 

Result c Q 

10600 
' 

6360 N*,..;: 

3610 * 

985 N..>( 

0.705 

0.317 * ·~ 
3450 NA 

47.4 N*..-( 

12.5 

45.7 N--<. 

28900 
r 

1.720 N~.A 

5200 N,A 

552 

.} 77.0 * 

47.2 N 

2870 N { 
0. 62 

0.135 * 1 
225 

0.297 

22.8 

65.7 N { 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Cl~ent: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/Kg 

Basis: DRY 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: l1MP14SB58 Lab Code: Kll08028-014 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 6.3 3.8 2.0 09/07/11 09/14/11 

Antimony 6020A 0.031 0.006 5.0 09/07/11 10/05/11 

Arsenic 6020A 0.32 0.04 5.0 09/07/11 10/18/11 

Barium 6020A 0.031 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 6.3 1.3 2.0 09/07/11 09/14/11 

Chromium 6020A 0.13 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.06 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.5 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.031 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.50 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1.25 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 0.097 0.010 5.0 09/09/11 09/10/11 

Nickel 6020A 0.13 0.02 5.0 09/07/11 10/18/11 

Potassium. 6010B 50 3.1 2.0 09/07/11 09/14/11 

Selenium 7742 0.50 0.15 10.0 09/29/11 10/04/11 

Silver 6020A 0.013 0.005 5.0 09/07/11 09/22/11 

Sodium 6010B 12.5 2.5 2.0 09/07/11 09/14/11 

Thallium 6020A 0.013 0.001 5.0 09/07/11 10/18/11 

Vanac:Uum 6020A 0.13 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

%Solids: 94.5 

Comments: 

Form I - IN 

631 

Result c Q 

2140 

3.010 * b 
51.9 

99.6 N- ~ 

0.797 

1.320 •-:s 
3000 N~ 

15.5 N*-:_ 

22.8" 

90.3 N 

47900 

21.3 N*~ 

10500 N"' 

1260 

2.90 *-:! 
77.9 N-:" 
1270 N·-

2.59 

0.461 *""""' 
41.2 

0.099 

35.9 

165 N-:' 1--



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

'Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/16/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP30SB16 Lab Code: K1108028-015 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 7.2 4.3 2.0 09/07/11 09/14/11 

Antimony 601GB 7.2 2.2 2.0 09/07/11 09/14/11 

Arsenic 6020A 0.36 0.04 5.0 09/07/11 10/18/11 

Barium 6020A 0.036 0.004 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Calcium 601GB 7.2 1.4 2.0 09/07/11 09/14/11 

Chromium 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.04 5.0 09/07/11 10/18/11 

Iron 6010B 2.9 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.036 0.006 5.0 09/07/11 10/18/11 

Magnesium 601GB 2.89 0.03 2.0 09/07/11 09/14/11 

Manganese 601GB 1.44 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 1. 62 0.162 100.0 09/09/11 09/10/11 

Nickel 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Potassium 601GB 58 3.~ 2.0 09/07/11 09/14/11 

Selenium 7742 0.49 0.15 10.0 09/29/11 10/04/11 

Silver 6020A 0.014 0.006 5.0 09/07/11 09/22/11 

Sodium 601GB 14.4 2.9 2.0 09/07/11 09/14/11 

Thallium 6020A 0.014 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.14 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.1 5.0 09/07/11 10/18/11 

%Solids: 82.9 

Comments: 

Form I - IN 

632 

Result c Q 

10900 

195 N* 
,. 
' 

255 

124 N ;<' 

0.379 

0.289 ·~ 
2360 N?' 

20.6 N*,.. ) 

16.0 

23.4 N 

18900 

7.830 N* 

4990 N 

179 

73.7 * 

36.8 N 

806 N 

3.04 

0.096 * 

119 

0.084 

27.9 

68.6 N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

C~ient: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/19/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP17SB14 Lab Code: K1108028-018 

Analysis Oil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.5 6.3 2.0 09/07/11 09/14/11 . 
Antimony 601GB 10.5 3.2 2.0 09/07/11 09/14/11 

Arsenic 601GB 21.1 4.2 2.0 09/07/11 09/14/11 

Barium 6020A 0.054 0.005 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.022 0.003 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.022 0.003 5.0 09/07/11 10/18/11 

Calcium 6010B 10.5 2.1 2.0 09/07/11 09/14/11 

Chromium 6020A 0.22 0.03 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.022 0.003 5.0 09/07/11 10/18/11 

Copper 6020A 0.11 0.05 5.0 09/07/11 10/18/11 

Iron 601GB 4.2 0.3 2.0 09/07/11 09/14/11 

Lead 6020A 0.054 0.010 5.0 09/07/11 10/18/11 

Magnesium 601GB 4.21 0.04 2.0 09/07/11 09/14/11 

Manganese 601GB 2.11 0.04 2.0 09/07/11 09/14/11 

Mercury 7471A 1. 65 0.165 100.0 09/09/11 09/10/11 

Nickel 6020A 0.22 0.03 5.0 09/07/11 10/18/11 

Potassium 601GB 84 5.3 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 10/07/11 10/08/11 

Silver 6020A 0.021 0.008 5.0 09/07/11 09/22/11 

Sodium 601GB 21.1 4.2 2.0 09/07/11 09/14/11 

Thallium 6020A 0.022 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.22 0.02 5.0 09/07/11 10/18/11 

Zinc ·6020A 0.5 0.2 5.0 09/07/11 10/18/11 

% Solids: 71. 9 

Comments: 

Form I - IN 

633 

Result .c Q 

10300 

164 N* -k-

141 
* -· 126 N"J 

0.370 

0.174 *"J 
1600 N'j 
19.0 N*~' 

6.530 

21.7 N..> 

29800 

10.5 N*-"'' 

2200 N ' 
443 

22.7 *..-( 
~ 

21.3 N~ 
965 N--< 

~ 

0.38 

0.119 *-:5 
61.1 

0.107 

35.0 

48.9 N·~ 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/16/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP30SB12 Lab Code: K1108028-019 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 9.3 5.6 2.0 09/07/11 09/14/11 

Antimony 6010B 9.3 2.8 :2.0 09/07/11 '09/14/11 

Arsenic 6010B 18.7 3.7 2.0 09/07/11 09/14/11 

Barium 6020A 0.048 0.005 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.019 0.003 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.019 0.003 5.0 09/07/11 10/18/11 

Calcium 6010B 9.3 1.9 2.0 09/07/1i 09(;1.4/11 

Chromium 6020A 0.19 0.03 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.019 0.003 5.0 09/07/11 10/18/11 

Copper 6020A 0.10 0.05 5.0 09/07/11 10/18/11 

Iron 6010B 3.7 0.3 2.0 09/07/11 09/14/11 

Lead 6020A 0.048 0.009 5.0 09/07/11 10/18/11 

Magnesium 6010B 3.73 0.04 2.0 09/07/11 09/14/11 

Manganese 6010B 1.87 0.04 2.0 09/07/11 09/14/11 

Mercury 7471A 18.8 1. 88 1000.0 09/09/11 09/10/11 

Nickel 6020A 0.19 0.03 5.0 09/07/11 10/18/11 

Potassium 6010B 75 4.7 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/04/11 

Silver 6020A 0.019 0.007 5.0 09/07/11 09/22/11 

Sodium 6010B 18.7 3.7 2.0 09/07/11 09/14/11 

Thallium 6020A 0.019 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.19 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.5 0.2 5.0 09/07/11 10/18/11 

% Sol.ids: 80. 6 

Comments: 

Form I - IN 

634 

Result c Q 

10700 

4310 N*. f.-. 

3990 * { 
172 N '5 

0.381 

0.132 * 'S" 
4230 N "5 
18.6 N* :) 

7.480 

20.3 N :) 
30800 

5.440 N* :5" 
5550 N -J 

367 

136 * -:} 
24.1 N ~ 
2080 N :) 
0.59 

0.186 * -$' 
150 

0.126 

26.1 

51.1 N j 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08028 

Date Collected: 08/21/11 

Date Received: 08/30/11 

Units: mg/Kg 

Basis: DRY 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP11SB08 Lab Code: Kll08028-020 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 7.6 4.6 2.0 09/07/11 09/14/11 

Antimony 6020A 0.038 0.007 5.0 09/07/11 . "10/05/11 

Arsenic 6010B 15.2 3.0 2.0 09/07/11 09/14/11 

Barium 6020A 0.038 0.004 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Calcium 60l0B 7.6 1.5 2.0 09/07/11 09/14/11 

Chromium 6020A 0.15 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.08 0.04 5.0 09/07/11 10/18/11 

Iron 6010B 3.0 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.038 0.007 5.0 09/07/11 10/18/11 

Magnesium 6010B 3.04 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1.52 0:03 2.0 09/07/11 09/14/11 

Mercury 7471A 0.091 0.009 5.0 09/09/11 09/10/11 

Nickel 6020A 0.15 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 61 3.8 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 10/07/11 10/08/11 

Silver 6020A 0.015 0.006 5.0 09/07/11 09/22/11 

Sodium 6010B 15.2 3.0 2.0 09/07/11 09/14/11 

Thallium 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.15 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.2 5.0 09/07/11 10/18/11 

% Solids: 83.4 

Comments: 

Form I - IN 

635 

Result c Q 

6980 

5.860 * -
' 

38.2 * -:: 
188 N:' 

0.578 

. 0.495 * J~ 
943 N' 

20.1 N*"1~ 

12.1 

41.5 N-, 

25700 

11.1 N* 

2060 N;'l 

219 

0.914 * .. 

43.0 N'"1 

1130 N"J 
0.36 

0.118 *J" 
34.9 

0.096 

34.1 

96.1 N< 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kl108028 

Date Collected: 08/21/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil. Mine 

Matrix: SOIL 

Basis: DRY 

Sarilple Name: 11MP11SB06 Lab Code: K1108028-022 

Analysis Dil. Date Date 
Analyte Method MRL J;-IDL Factor Extracted Analyzed 

Aluminum 60108 6.0 3 .. 6 2.0 09/07/11 09/14/11 

Antimony 60108 6.0 1.8 2.0 09/07/11 09/14/11 

Arsenic 60108 12.1 2.4 2.0 09/07/11 09/14/11 

Barium 6020A 0.030 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.012 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.012 0.002 5.0 09/07/11 10/18/11 

Calcium 60108 6.0 1.2 2.0 09/07/11 09/14/11 

Chromium 6020A 0.12 0.02 5. 0 09/07/11 10/18/11 

Cobalt 6020A 0.012 0.002 5.0 09/07/11 .10/18/11 

Copper 6020A 0.06 0.03 5.0 09/07/11 10/18/11 

Iron 60108 2.4 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.030 0.005 5.0 09/07/11 10/18/11 

Magnesium 60108 2.41 0.02 2.0 09/07/11 09/14/11 

Manganese 60108 1.21 0.02 2.0 09/07/11 09/14/11 

Mercury 7471A 1. 77 0.177 100.0 09/09/11 09/10/11 

Nicke'l 6020A 0.12 0.02 5.0 09/07/11 10/18/11 

Potassium 60108 48 3.0 2. 0 09/07/11 09/14/11 

Selenium 7742 0."10 0.03 2.0 09/29/11 10/04/11 

Silver 6020A 0.012 0.005 5.0 09/07/11 09/22/11 

Sodium 60108 12.1 2.4 2.0 09/07/11 09/14/11 

Thallium 6020A 0.012 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.12 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 . 10/18/11 

%Solids: 86.3 

Comments: 

Form I - IN 

636 

Result c Q 

12500 

323 N* 

471 * 

194 N 

0.535 

0.431 * 

1390 N 

19.9 N* 

11.7 

38.2 N 

39800 

10.8 N* 

4420 N 

701 

71.2 * 

40.4 N 

984 N 

0.25 

0.120 * 

42.6 

0.082 

31.6 

81.7 N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/15/11 

Date Received: 08/30/11 

Units: rng /Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Naine: 11MP18SB10 Lab Code: K1108028-024 

Analysis Oil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 6.7 4.0 2.0 09/07/11 09/14/11 

Antimony 6020A 0.033 0.006 5.0 09/07/11 10/05/11 

Arsenic 6010B 13.4 2.7 2.0 09/07/11 09/14/11 

Barium 6020A 0.033 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 6.7 1.3 2.0 09/07/11 09/14/11 

Chromium 6020A 0.13 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.7 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.033 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2. 67 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1.34 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 0.088 0.009 5.0 09/09/11 09/10/11 

Nickel 6020A 0.13 0.02 5.0 09/07/11 10/18/11 

Potassium. 6010B 54 3.3 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/?9/11 10/04/11 

Silver 6020A 0.013 0.005 5.0 09/07/11 09/22/11 

Sodium 6010B 13.4 2.7 2.0 09/07/11 09/14/11 

Thallium 6020A 0.013 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.13 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% Solids: 76.7 

Comments: 

Form I - IN 

637 

Result c Q 

10200 

3.970 * -

31.1 * -

115 N;:' 
0.579 

0.413 *::' 
1160 Nj 
15.4 N*:: 
15.6 

42.6 N4 

36200 

11.8 N*"1 

2130 N· 
c 

728 

1.24 * .• 

44.0 N-, 

862 N:'-

0.37 

0.115 *'\: 
53.3 

0.088 

32.6 

92.0 N -;'II-



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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Laboratory: Columbia Analytical 

 
Lab Project Number:  K1108028  

Sampling Dates:  08/20/2011 
 
Sample Matrix:  Soil  

Analytical Method: PCBs  (EPA 8082) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:          Bryan Kroon                                               Date:     12/3/2011       
Technical QA Reviewer:                                Date:                            
Project Manager:          Bill Richards                                           Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP86SS K1108028-016 

 
2   

 
3   

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14 
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16 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA PACKAGE COMPLETENESS CHECKLIST: 

 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X        Case Narrative present 

Quality Control Summary Package: 
      X        Data Summary sheets 
      X         Matrix Spike/Spike Duplicate Recoveries 
      X        Laboratory Control Sample Recoveries 
      X         Method Blank Summaries 
      X        GC/MS Tuning and Mass Calibration 
      X         Initial Calibration Data 
      X         Continuing Calibration Data 
      X        Surrogate Compound Recovery Summary 
      X         Internal Standard Area Summary 

Sample and Blank Data Package Section 
       X        Reconstructed Ion Current (RIC) Chromatogram 
       X        Quantitation Reports 
       X        Raw and Enhanced Mass Spectra 
       X        Reference Mass Spectra for Target Compounds 
       X        Mass Spectral Library Search for TICs 

Raw QC Data Package Section 
       X        DFTPP and/or BFB mass spectra and mass listings 
       X        RIC Chromatogram for Standards, LCS, and MS/MSD 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       NR     List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X       Sample Preparation and Analysis Run Logs 

  

 

 

 

 

 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
                    YES  

2 
 
GC/MS Tuning Criteria 

 
                    YES  

3 
 
Initial Calibrations 

 
                    YES  

4 
 
Continuing Calibrations 

 
                    YES  

5 
 
Laboratory Control Sample 

 
                    YES  

6 
 
Matrix Spike/Matrix Spike Duplicate 

 
                    YES     

7 
 
Blanks and Background Samples 

 
                    YES                      

8 
 
Surrogate Compounds                     YES                     

 
9 

 
Internal Standards 

 
                    YES               

10 
 
Duplicate Analyses 

 
                   YES        

11 
 
Analyte Identification 

 
                    YES  

12 
 
Analyte Quantitation 

 
                    YES  

13 
 
Overall Assessment of Data 

 
                    YES  

14 
 
Usability of Data 

 
                    YES 

 
Comments:   
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1.  HOLDING TIMES 
 

      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample 
preservation or custody unless specified.  For those samples analyzed outside holding 
time requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgment.  

 
Water Samples: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C: 7 days (from collection) for extraction; 40 days (from extraction) for analysis. 
Soil or Other Matrices: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C:14 days (from collection) for extraction;40 days (from extraction) for analysis. 

 
Comments:  Analytical holding time was met. 

 
 
 
 

2.  GC/MS INSTRUMENT PERFORMANCE CRITERIA 
 
 
   X       
        

 
BFB (EPA 8260B) or DFTPP (EPA 8270C) has been run for every 12 hours of 
sample analysis per instrument. 

 
   X       
     

 
The BFB or DFTPP ion abundance criteria indicated in EPA/540/G-90/004 have 
been met for each instrument. 

 
Comments:  None.
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
               Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (average RRF >= 0.05; %RSD <= 30).  For analytes which exceeded 
the %RSD control limit, associated detected results are qualified as estimated (J).  If the 
low calibration level was not detected, the non-detected results are qualified (UJ).  For 
analytes which exceeded the RRF control limit, associated detected results are qualified 
as estimated (J) and the non-detected results are qualified as rejected (R). 
 
Comments:  Percent relative standard deviation values of all target analytes were within the 
control limits.      
 
  
 

 
4.  CONTINUING CALIBRATIONS 

 
       X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at the 
end of any group of samples and at least every 12 hours.  In addition, Percent Difference 
(%D) values were within the control limit (%D <= 20).  For analytes which exceeded the 
%D control limit, associated detected results are qualified as estimated (J).  In cases 
where the %D is very high and indicates a severe loss of instrument sensitivity, the 
associated non-detected results may be qualified as estimated (UJ) or rejected (R) based 
on the professional judgment of the reviewer. 
 
Comments:  Percent difference values were within the control limits. 
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5.  LABORATORY CONTROL SAMPLE 
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
   
 
Comments: All LCS recoveries were within the control limits generated by the laboratory. 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
     X        Acceptable  
              Acceptable with qualification  
             Unacceptable 
              No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  At the discretion of the reviewer, other limits may 
be used only if justification can be provided. 
 
Comments:  MS/MSD recovery was within control limits generated by the laboratory. 

 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 7 of 11 

7.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
             Detection Limits Adjusted 
 
The following blanks were analyzed: 
    X         Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks     
              Rinsate Blanks     
              Background Samples     
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments: The method blank is free of contamination at the reporting limit level. 
 

 
8.  SURROGATE COMPOUNDS 

 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms. 
 
Comments:  Surrogate recoveries were within the control limits. 
 
 
 

 
 

9.  INTERNAL STANDARDS 
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      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Internal Standard area counts for samples analyzed within a sample group must be within 
the range of 50% to 200% of the internal standard area for the continuing calibration.  If 
the internal standard area is between 10% and 50% of this value, the associated detected 
results are qualified as estimated (J) and the non-detected results are qualified as 
estimated (UJ).  If the internal standard area is <10% of the calibration area, both the 
detected and non-detected results are rejected (R).  If the internal standard area is >200% 
of the calibration area, the associated detected results are qualified as estimated (J).  
Internal standards which exceeded these limits are noted below and the associated 
results are qualified on the attached sample report forms. 
 
Comments: The internal standard areas were within the range of 50% to 200% of the internal 
standard area for the continuing calibration. 

 
 

10.  DUPLICATE ANALYSES 
 
              Acceptable  
      X       Acceptable with qualification  
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
Comments:  Laboratory duplicate analysis was within QC Critieria.                        
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11.  ANALYTE IDENTIFICATION 
 
Evaluate the ion profiles for the sample analytes and compare them to the library ion 
profiles provided by the laboratory.  Note any identifications which are not sufficiently 
supported by comparison to known ion profiles. 
 
Comments:  Analyte identification was acceptable.   
 
 
 

12.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
EPA 8260B, water samples: 
ug/L =   (analyte area)(amount of internal standard, ng)  
 (internal standard area)(RF)(volume of water purged, mL) 
 
EPA 8260B, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)                    

(internal standard area)(RF)(weight of soil extracted, g)(fraction solids) 
 
EPA 8270C, water samples: 
ug/L =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)       
 (internal standard area)(RF)(volume of sample extracted, mL)(injection volume, uL) 
 
EPA 8270C, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)                  
 (internal standard area)(RF)(weight of sample extracted, g)(fraction solids)(injection volume, uL)   
      
 
Comments:  Analyte quantitation was acceptable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
13.  OVERALL ASSESSMENT OF DATA 
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On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
       X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X        Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
14.  USABILITY OF DATA 
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A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 
 
 

15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
Problem: No problems requiring corrective action were found. 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Columbia Analytical   

 
Lab Project Number: K1108028  

Sampling Dates:  8/15/2011 to 8/21/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:      12/3/2011      
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP11SB04 K1108028-003 

 
2 11MP18SB20 K1108028-004 

 
3 11MP14SB04 K1108028-005 

 
4 11MP18SB04 K1108028-010 

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      *         ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                NO  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments: Aluminum, Antimony, and Silver were outside QC limits for Matrix Spike analysis, 
results qualified “J” as estimated.  
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
     X        Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  RPDs of 10SM21SS and 10SM21SS Duplicate were within the control limits. (less 
than 20%) 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Silver was outside QC criteria for 11MP18SB20 and 11MP18SB04, results 
qualified “J” as estimated.. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP11SB04 
Al: (1.493 mg/L)*(50ml/50ml) = 1.493 mg/L = 1493 ug/L 
Lab reported 1490 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
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Project Number:  001096.OX70   
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ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Client: 
Project Name: 
Project No.: 

Comments: 

Columbia Analytical Services 

- Cover Page-
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

11MP11SB04 Kll 08028-003 
llMPllSB04D K1108028-003D 
l1MP11SB04S K1108028-003S 
11MP18SB20 K1108028-004 
llMP18SB20D Kl108028-004D 
11MP18SB20S Kl108028-004S 
11MP18SB20SD K1108028-004SD 
11MP14SB04 Kll 08028-005 
11MP18SB04 K1108028-010 
11MP18SB04D K1108028-010D 
11MPJ8SB04S Kl108028-010S 
11MP18SB04SD K1108028-010SD 
Method Blank K1108028-MB1 
Method Blank Kll08028-MB2 

Approved By: -=<i"'-"1-'tts~G---~--· Date: 
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Service Request: Kl 108028 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/21/11 

Date Received: 08/30/11 

Units: ug/L 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Sample Name: 11MP11SB04 Lab Code: K1108028-003 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 50 30 1.0 10/11/11 10/12/11 

Antimony 6010B 50.0 20.0 1.0 10/11/11 10/12/11 

Arsenio 6010B 100 20 1.0 10/11/11 10/12/11 

Barium 6010B 1000 1.0 1.0 10/11/11 10/12/11 

Beryllium 6010B 5.0 0.20 1.0 10/11/11 10/12/11 

Cadmium 6010B 10 0.8 1.0 10/11/11 10/12/11 

Calcium 6010B 1000 10.0 1.0 10/11/11 10/12/11 

Chromium 6010B 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 6010B 10 2.0 1.0 10/11/11 10/12/11 

Copper 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Iron 6010B 20.0 2.0 1.0 10/11/11 10/12/11 

Lead 6010B 50.0 8.0 1.0 10/11/11 10/12/11 

Magnesium 6010B 200 0.7 1.0 10/11/11 10/12/11 

Manganese 6010B 5.0 0.4 1.0 10/11/11 10/12/11 

Mercury 7470A 5.00 2.00 5.0 09/07/11 09/08/11 

Nickel 6010B 20.0 2.0 1.0 10/11/11 10/12/11 

Potassium 6010B 400 50 1.0 10/11/11 10/12/11 

Selenium 6010B 100 30 1.0 10/11/11 10/12/11 

Silver 6010B 20.0 5.0 1.0 10/11/11 10/12/11 

Sodium 6010B 10000 5.0 1.0 10/11/11 10/12/11 

Thallium 6010B 100 30 1.0 10/11/11 10/12/11 

Vanadium 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Zinc 6010B 500 2.0 1.0 10/11/11 10/12/11 

% Solids: 0. 0 

Comments: 

Form I - IN 

120 

Result c Q 

1490 N -

5710 N ~ 

3080 

35.5 J 

0.20 u· 
0.8 u 

2730 

3.9 J 

2.0 u 
6.5 J 

2570 

8.0 u 
3680 

43.6 

37.8 

5.7 J 

1070 

30 u 
6.2 J N-

7750 J 

30 u 
8.1 J 

31.4 J 
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INORGANIC ANALYSIS DATA PACKAGE 

c~ient: Ecology And Environment, Incorpo Service Request: Kll08028 

Date Collected: 08/15/11 

Date Rece:i.ved: 08/30/11 

Un:i.ts: ug/L 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Samp~e Name: 11MP18SB20 Lab code: K1108028~oo4 

Analysis Dil. Date Date 
Analyte Method MRL MOL Factor Extracted Analyzed 

Aluminum 6010B 50 30 1.0 10/11/11 10/12/11 

Antimony 6010B 50.0 20.0 1.0 10/11/11 10/12/11 

Arsenic 6010B 100 20 1.0 10/11/11 10/12/11 

Barium 6010B 1000 1.0 1.0 10/11/11 10/12/11 

Beryllium 6010B 5.0 0.20 1.0 10/11/11 10/12/11 

Cadmium 6010B 10 0.8 1.0 10/11/11 10/12/11 

Calcium 6010B 1000 10.0 1.0 10/11/11 10/12/11 

Chromium 6010B 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 6010B 10 2.0 1.0 10/11/11 10/12/11 

Copper 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Iron 6010B 20.0 2.0 1.0 10/11/11 10/12/11 

Lead 6010B 50.0 8.0 1.0 10/11/11 10/12/11 

Magnesium 6010B 200 0.7 1.0 10/11/11 10/12/11 

Manganese 6010B 5.0 0.4 1.0 10/11/11 10/12/11 

Mercury 7470A 1. 00 0.40 1.0 09/07/11 09/08/11 

Nickel 6010B 20.0 2.0 1.0 10/11/11 10/12/11 

Potassium 6010B 400 50 1.0 10/11/11 10/12/11 

Selenium 6010B 100 30 1.0 10/11/11 10/12/11 

Silver 6010B 20.0 5.0 1.0 10/11/11 10/12/11 

Sodium 6010B 10000 5.0 1.0 10/11/11 10/12/11 

Thallium 6010B 100 30 1.0 10/11/11 10/12/11 

Vanadium 6010B 10.0 5.0 1.0 10/11/11 .10/12/11 

Zinc 6010B 500 2.0 1.0 10/11/11 10/12/11 

% Solids : 0 • 0 

Comments: 

Form I - IN 

121 

Result c Q 

3600 N :r 
109 N tr" 

26 J 

75.9 J 

0.22 J 

0.8 u 
1590 

6.6 J 

3.0 J 

14.6 

7410 

8.0 u 
964 

117 

3.71 

14.3 J 

1470 

30 u 
11.1 J N -s-
1610 J 

30 u 
13.3 

75.4 J 



Columbia Analytical Services 
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INORGANIC ANALYSIS DATA PACKAGE 

C2ient: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SPLP Units: ug/L 

Basis: NA 

Sample Name: 11MP14SB04 Lab Code: K1108028-005 

Analysis Dil.. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 50 30 1.0 10/11/11 . 10/12/11 

Antimony 6010B 50.0 20.0 1.0 10/11/11 10/12/11 

Arsenic 6010B 100 20 1.0 10/11/11 10/12/11 

Barium 6010B 1000 1.0 l..O 10/11/11 10/12/11 

Beryllium 6010B 5. 0. 0.20 1.0 10/11/11 10/12/11 

Cadmium 6010B 10 0.8 1.0 10/11/11 10/12/11 

Calcium 6010B 1000 10.0 1.0 10/11/11 10/12/11 

Chromium 6010B 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 6010B 10 2.0 1.0 10/11/11 10/12/11 

Copper 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Iron 6010B 20.0 2. 0 1.0 10/11/11 10/12/11 

Lead 6010B 50.0 8.0 1.0 10/11/11 10/12/11 

Magnesium 6010B 200 0.7 l..O 10/11/11 10/12/11 

Manganese 6010B 5.0 0.4 1.0 10/11/11 10/12/11 

Mercury 7470A 100 40.0 100.0 09/07/11 09/08/11 

Nickel 6010B 20.0 2.0 1.0 10/11/ll 10/12/11 

Potassium 6010B 400 50 1.0 10/11/11 10/12/11 

Selenium 6010B 100 30 1.0 10/11/11 10/12/11 

Silver 6010B 20.0 5.0 1.0 10/11/11 10/12/11 

Sodium 6010B 10000 5.0 1.0 10/11/11 10/12/11 

Thallium 6010B 100 30 1.0 10/11/11 10/12/11 

Vanadium 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Zinc 6010B 500 2.0 1.0 10/11/11 10/12/11 

%- Solids: 0 . 0 

Comments: 

Form I - IN 

122 

Result c Q 

1270 N j 
4810 N ·t; 
2900 

35.0 J 

0.20 u 
0.8 u 

3700 

3.0 u 
2.0 u 
5.0 u 

2250 

8.0 u 
2910 

57.2 

166 

4.4 J 

898 

30 u 
5.0 u N [\ 

6880 J 

30 u 
6.4 J 

26.1 J 



Columbia Anqlytical Services 

.SPLP Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08028 

Date Collected: 08/15/11 

Date Received: 08/30/11 

Units: ug/L 

Project No, : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Sample Name: 11MP18SB04 Lab Code: K1108028-010 

Analysis Dil. Date Date 
,1\nalyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 60108 50 30 1.0 10/11/11 10/12/11 

Antimony 60108 50.0 20.0 1.0 10/11/11 10/12/11 

Arsenic 60108 100 20 1.0 10/11/11 10/12/11 

Barium 60108 1000 1.0 1.0 10/11/11 10/12/11 

Beryllium 60108 5.0 0.20 1.0 10/11/11 10/12/11 

Cadmium 60108 10 0.8 1.0 10/11/11 10/12/11 

Calcium 60108 1000 10.0 1.0 10/11/11 10/12/11 

Chromium 60108 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 60108 10 2.0 1.0 10/11/11 10/12/11 

Copper 60108 10.0 5.0 1.0 10/11/11 10/12/11 

Iron . 60108 20.0 2.0 1.0 10/11/1:1, 10/12/11 

Lead 60108 50.0 8.0 1.0 10/11/11 10/12/11 

Magnesium 60108 200 0.7 1.0 10/11/11 10/12/11 

Manganese 60108 5.0 0.4 1.0 10/11/11 10/12/11 

Mercury 7470A 1.00 0.40 1.0 09/21/11 09/21/11 

Nickel 60108 20.0 2.0 1.0 10/11/11 10/12/11 

Potassium: 60108 400 50 1.0 10/11/11 10/12/11 

Selenium 60108 100 30 1.0 10/11/11 10/12/11 

Silver 60108 20.0 5.0 1.0 10/11/11 10/12/11 

Sodi·um 60108 10000 5.0 1.0 10/11/11 10/12/11 

Thallium 60108 100 30 1.0 10/11/11 10/12/11 

Vanadium 60108 10.0 5.0 1.0 10/11/11 10/12/11 

Zinc 60108 500 2.0 1.0 10/11/11 10/12/11 

% Solids: 0. 0 

Comments: 

Form I - IN 

123 

Result c Q 

1910 N 

587 . 

39 J 

34.9 J 

0.20 u 
0.8 u 

1010 

3.0 u 
2.0 u 
5.0 u 

2700 

8.0 u 
571 

81.3 

0.82 J 

4.1 J 

690 

30 u 
10.4 J N 

1870 J 

30 u 
5.2 J 

26.0 J 
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Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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Laboratory: Columbia Analytical 

 
Lab Project Number:  K1108028  

Sampling Dates:  08/20/2011 
 
Sample Matrix:  Soil  

Analytical Method: SVOCs + TICs  (EPA 8270D) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:          Bryan Kroon                                               Date:     12/3/2011       
Technical QA Reviewer:                                Date:                            
Project Manager:          Bill Richards                                           Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11RD11SD K1108028-009 

 
2   

 
3   

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14 

 
 

 
 

 
15 

 
 

 
 

 
16 

 
 

 
 

 
17 

 
 

 
 

 
18 

 
 

 
 

 
19 

 
 

 
 

 
20 
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DATA PACKAGE COMPLETENESS CHECKLIST: 

 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X        Case Narrative present 

Quality Control Summary Package: 
      X        Data Summary sheets 
      X         Matrix Spike/Spike Duplicate Recoveries 
      X        Laboratory Control Sample Recoveries 
      X         Method Blank Summaries 
      X        GC/MS Tuning and Mass Calibration 
      X         Initial Calibration Data 
      X         Continuing Calibration Data 
      X        Surrogate Compound Recovery Summary 
      X         Internal Standard Area Summary 

Sample and Blank Data Package Section 
       X        Reconstructed Ion Current (RIC) Chromatogram 
       X        Quantitation Reports 
       X        Raw and Enhanced Mass Spectra 
       X        Reference Mass Spectra for Target Compounds 
       X        Mass Spectral Library Search for TICs 

Raw QC Data Package Section 
       X        DFTPP and/or BFB mass spectra and mass listings 
       X        RIC Chromatogram for Standards, LCS, and MS/MSD 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       NR     List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X       Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
                    YES  

2 
 
GC/MS Tuning Criteria 

 
                    YES  

3 
 
Initial Calibrations 

 
                    YES  

4 
 
Continuing Calibrations 

 
                    YES  

5 
 
Laboratory Control Sample 

 
                    YES  

6 
 
Matrix Spike/Matrix Spike Duplicate 

 
                    YES     

7 
 
Blanks and Background Samples 

 
                    YES                      

8 
 
Surrogate Compounds                     YES                     

 
9 

 
Internal Standards 

 
                    YES               

10 
 
Duplicate Analyses 

 
                   YES        

11 
 
Analyte Identification 

 
                    YES  

12 
 
Analyte Quantitation 

 
                    YES  

13 
 
Overall Assessment of Data 

 
                    YES  

14 
 
Usability of Data 

 
                    YES 

 
Comments:   
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1.  HOLDING TIMES 
 

      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample 
preservation or custody unless specified.  For those samples analyzed outside holding 
time requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgment.  

 
Water Samples: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C: 7 days (from collection) for extraction; 40 days (from extraction) for analysis. 
Soil or Other Matrices: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C:14 days (from collection) for extraction;40 days (from extraction) for analysis. 

 
Comments:  Analytical holding time was met. 

 
 
 
 

2.  GC/MS INSTRUMENT PERFORMANCE CRITERIA 
 
 
   X       
        

 
BFB (EPA 8260B) or DFTPP (EPA 8270C) has been run for every 12 hours of 
sample analysis per instrument. 

 
   X       
     

 
The BFB or DFTPP ion abundance criteria indicated in EPA/540/G-90/004 have 
been met for each instrument. 

 
Comments:  None.
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
               Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (average RRF >= 0.05; %RSD <= 30).  For analytes which exceeded 
the %RSD control limit, associated detected results are qualified as estimated (J).  If the 
low calibration level was not detected, the non-detected results are qualified (UJ).  For 
analytes which exceeded the RRF control limit, associated detected results are qualified 
as estimated (J) and the non-detected results are qualified as rejected (R). 
 
Comments:  Percent relative standard deviation values of all target analytes were within the 
control limits.      
 
  
 

 
4.  CONTINUING CALIBRATIONS 

 
       X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at the 
end of any group of samples and at least every 12 hours.  In addition, Percent Difference 
(%D) values were within the control limit (%D <= 20).  For analytes which exceeded the 
%D control limit, associated detected results are qualified as estimated (J).  In cases 
where the %D is very high and indicates a severe loss of instrument sensitivity, the 
associated non-detected results may be qualified as estimated (UJ) or rejected (R) based 
on the professional judgment of the reviewer. 
 
Comments:  Percent difference values were within the control limits. 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 6 of 11 

 
 

5.  LABORATORY CONTROL SAMPLE 
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
   
 
Comments: All LCS recoveries were within the control limits generated by the laboratory. 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
     X        Acceptable  
              Acceptable with qualification  
             Unacceptable 
              No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  At the discretion of the reviewer, other limits may 
be used only if justification can be provided. 
 
Comments:  MS/MSD analysis was within QC Criteria generated by the laboratory. 

 
 
 
 
 
 
 
 
 

7.  BLANKS AND BACKGROUND SAMPLES 
 
             Acceptable   
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      X       Detection Limits Adjusted 
 
The following blanks were analyzed: 
    X         Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks     
              Rinsate Blanks     
              Background Samples     
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Several TICs were identified in the method blank, no results qualified as the 
sample results were greater than 5x the blank concentration. 
 

 
8.  SURROGATE COMPOUNDS 

 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms. 
 
Comments:  Surrogate recoveries were within the control limits. 
 
 
 

 
 

9.  INTERNAL STANDARDS 
 

      X       Acceptable  
              Acceptable with qualification  
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              Unacceptable 
 
Internal Standard area counts for samples analyzed within a sample group must be within 
the range of 50% to 200% of the internal standard area for the continuing calibration.  If 
the internal standard area is between 10% and 50% of this value, the associated detected 
results are qualified as estimated (J) and the non-detected results are qualified as 
estimated (UJ).  If the internal standard area is <10% of the calibration area, both the 
detected and non-detected results are rejected (R).  If the internal standard area is >200% 
of the calibration area, the associated detected results are qualified as estimated (J).  
Internal standards which exceeded these limits are noted below and the associated 
results are qualified on the attached sample report forms. 
 
Comments: The internal standard areas were within the range of 50% to 200% of the internal 
standard area for the continuing calibration. 

 
 

10.  DUPLICATE ANALYSES 
 
              Acceptable  
             Acceptable with qualification  
              Unacceptable 
      X         No Duplicates Analyzed 
 
Type of duplicates analyzed: 
            Field Duplicates  
            Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
Comments:   None 
  
 

11.  ANALYTE IDENTIFICATION 
 
Evaluate the ion profiles for the sample analytes and compare them to the library ion 
profiles provided by the laboratory.  Note any identifications which are not sufficiently 
supported by comparison to known ion profiles. 
 
Comments:  Analyte identification was acceptable.   
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12.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
EPA 8260B, water samples: 
ug/L =   (analyte area)(amount of internal standard, ng)  
 (internal standard area)(RF)(volume of water purged, mL) 
 
EPA 8260B, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)                    

(internal standard area)(RF)(weight of soil extracted, g)(fraction solids) 
 
EPA 8270C, water samples: 
ug/L =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)       
 (internal standard area)(RF)(volume of sample extracted, mL)(injection volume, uL) 
 
EPA 8270C, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)                  
 (internal standard area)(RF)(weight of sample extracted, g)(fraction solids)(injection volume, uL)   
      
 
Comments:  Analyte quantitation was acceptable. 
Sample 11RD11SD 
Phenol: ((47.71x2.0x1)/(40.005x0.587)x1 = 4.06337 ug/kg 
Lab reported 4.1 ug/kg 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
13.  OVERALL ASSESSMENT OF DATA 

 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
       X      Acceptable with Qualification 
              Rejected 
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Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X        Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
14.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
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TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 
 
 

15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
Problem: No problems requiring corrective action were found. 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/21/11 

Date Received: 08/30/11 

Units: ug/L 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Sample Name: 11MP11SB04 Lab Code: K1108028-003 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 50 30 1.0 10/11/11 10/12/11 

Antimony 6010B 50.0 20.0 1.0 10/11/11 10/12/11 

Arsenio 6010B 100 20 1.0 10/11/11 10/12/11 

Barium 6010B 1000 1.0 1.0 10/11/11 10/12/11 

Beryllium 6010B 5.0 0.20 1.0 10/11/11 10/12/11 

Cadmium 6010B 10 0.8 1.0 10/11/11 10/12/11 

Calcium 6010B 1000 10.0 1.0 10/11/11 10/12/11 

Chromium 6010B 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 6010B 10 2.0 1.0 10/11/11 10/12/11 

Copper 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Iron 6010B 20.0 2.0 1.0 10/11/11 10/12/11 

Lead 6010B 50.0 8.0 1.0 10/11/11 10/12/11 

Magnesium 6010B 200 0.7 1.0 10/11/11 10/12/11 

Manganese 6010B 5.0 0.4 1.0 10/11/11 10/12/11 

Mercury 7470A 5.00 2.00 5.0 09/07/11 09/08/11 

Nickel 6010B 20.0 2.0 1.0 10/11/11 10/12/11 

Potassium 6010B 400 50 1.0 10/11/11 10/12/11 

Selenium 6010B 100 30 1.0 10/11/11 10/12/11 

Silver 6010B 20.0 5.0 1.0 10/11/11 10/12/11 

Sodium 6010B 10000 5.0 1.0 10/11/11 10/12/11 

Thallium 6010B 100 30 1.0 10/11/11 10/12/11 

Vanadium 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Zinc 6010B 500 2.0 1.0 10/11/11 10/12/11 

% Solids: 0. 0 

Comments: 

Form I - IN 

120 

Result c Q 

1490 N -

5710 N ~ 

3080 

35.5 J 

0.20 u· 
0.8 u 

2730 

3.9 J 

2.0 u 
6.5 J 

2570 

8.0 u 
3680 

43.6 

37.8 

5.7 J 

1070 

30 u 
6.2 J N-

7750 J 

30 u 
8.1 J 

31.4 J 
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c~ient: Ecology And Environment, Incorpo Service Request: Kll08028 

Date Collected: 08/15/11 

Date Rece:i.ved: 08/30/11 

Un:i.ts: ug/L 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Samp~e Name: 11MP18SB20 Lab code: K1108028~oo4 

Analysis Dil. Date Date 
Analyte Method MRL MOL Factor Extracted Analyzed 

Aluminum 6010B 50 30 1.0 10/11/11 10/12/11 

Antimony 6010B 50.0 20.0 1.0 10/11/11 10/12/11 

Arsenic 6010B 100 20 1.0 10/11/11 10/12/11 

Barium 6010B 1000 1.0 1.0 10/11/11 10/12/11 

Beryllium 6010B 5.0 0.20 1.0 10/11/11 10/12/11 

Cadmium 6010B 10 0.8 1.0 10/11/11 10/12/11 

Calcium 6010B 1000 10.0 1.0 10/11/11 10/12/11 

Chromium 6010B 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 6010B 10 2.0 1.0 10/11/11 10/12/11 

Copper 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Iron 6010B 20.0 2.0 1.0 10/11/11 10/12/11 

Lead 6010B 50.0 8.0 1.0 10/11/11 10/12/11 

Magnesium 6010B 200 0.7 1.0 10/11/11 10/12/11 

Manganese 6010B 5.0 0.4 1.0 10/11/11 10/12/11 

Mercury 7470A 1. 00 0.40 1.0 09/07/11 09/08/11 

Nickel 6010B 20.0 2.0 1.0 10/11/11 10/12/11 

Potassium 6010B 400 50 1.0 10/11/11 10/12/11 

Selenium 6010B 100 30 1.0 10/11/11 10/12/11 

Silver 6010B 20.0 5.0 1.0 10/11/11 10/12/11 

Sodium 6010B 10000 5.0 1.0 10/11/11 10/12/11 

Thallium 6010B 100 30 1.0 10/11/11 10/12/11 

Vanadium 6010B 10.0 5.0 1.0 10/11/11 .10/12/11 

Zinc 6010B 500 2.0 1.0 10/11/11 10/12/11 

% Solids : 0 • 0 

Comments: 

Form I - IN 

121 

Result c Q 

3600 N :r 
109 N tr" 

26 J 

75.9 J 

0.22 J 

0.8 u 
1590 

6.6 J 

3.0 J 

14.6 

7410 

8.0 u 
964 

117 

3.71 

14.3 J 

1470 

30 u 
11.1 J N -s-
1610 J 

30 u 
13.3 

75.4 J 
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INORGANIC ANALYSIS DATA PACKAGE 

C2ient: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SPLP Units: ug/L 

Basis: NA 

Sample Name: 11MP14SB04 Lab Code: K1108028-005 

Analysis Dil.. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 50 30 1.0 10/11/11 . 10/12/11 

Antimony 6010B 50.0 20.0 1.0 10/11/11 10/12/11 

Arsenic 6010B 100 20 1.0 10/11/11 10/12/11 

Barium 6010B 1000 1.0 l..O 10/11/11 10/12/11 

Beryllium 6010B 5. 0. 0.20 1.0 10/11/11 10/12/11 

Cadmium 6010B 10 0.8 1.0 10/11/11 10/12/11 

Calcium 6010B 1000 10.0 1.0 10/11/11 10/12/11 

Chromium 6010B 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 6010B 10 2.0 1.0 10/11/11 10/12/11 

Copper 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Iron 6010B 20.0 2. 0 1.0 10/11/11 10/12/11 

Lead 6010B 50.0 8.0 1.0 10/11/11 10/12/11 

Magnesium 6010B 200 0.7 l..O 10/11/11 10/12/11 

Manganese 6010B 5.0 0.4 1.0 10/11/11 10/12/11 

Mercury 7470A 100 40.0 100.0 09/07/11 09/08/11 

Nickel 6010B 20.0 2.0 1.0 10/11/ll 10/12/11 

Potassium 6010B 400 50 1.0 10/11/11 10/12/11 

Selenium 6010B 100 30 1.0 10/11/11 10/12/11 

Silver 6010B 20.0 5.0 1.0 10/11/11 10/12/11 

Sodium 6010B 10000 5.0 1.0 10/11/11 10/12/11 

Thallium 6010B 100 30 1.0 10/11/11 10/12/11 

Vanadium 6010B 10.0 5.0 1.0 10/11/11 10/12/11 

Zinc 6010B 500 2.0 1.0 10/11/11 10/12/11 

%- Solids: 0 . 0 

Comments: 

Form I - IN 

122 

Result c Q 

1270 N j 
4810 N ·t; 
2900 

35.0 J 

0.20 u 
0.8 u 

3700 

3.0 u 
2.0 u 
5.0 u 

2250 

8.0 u 
2910 

57.2 

166 

4.4 J 

898 

30 u 
5.0 u N [\ 

6880 J 

30 u 
6.4 J 

26.1 J 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08028 

Date Collected: 08/15/11 

Date Received: 08/30/11 

Units: ug/L 

Project No, : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Sample Name: 11MP18SB04 Lab Code: K1108028-010 

Analysis Dil. Date Date 
,1\nalyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 60108 50 30 1.0 10/11/11 10/12/11 

Antimony 60108 50.0 20.0 1.0 10/11/11 10/12/11 

Arsenic 60108 100 20 1.0 10/11/11 10/12/11 

Barium 60108 1000 1.0 1.0 10/11/11 10/12/11 

Beryllium 60108 5.0 0.20 1.0 10/11/11 10/12/11 

Cadmium 60108 10 0.8 1.0 10/11/11 10/12/11 

Calcium 60108 1000 10.0 1.0 10/11/11 10/12/11 

Chromium 60108 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 60108 10 2.0 1.0 10/11/11 10/12/11 

Copper 60108 10.0 5.0 1.0 10/11/11 10/12/11 

Iron . 60108 20.0 2.0 1.0 10/11/1:1, 10/12/11 

Lead 60108 50.0 8.0 1.0 10/11/11 10/12/11 

Magnesium 60108 200 0.7 1.0 10/11/11 10/12/11 

Manganese 60108 5.0 0.4 1.0 10/11/11 10/12/11 

Mercury 7470A 1.00 0.40 1.0 09/21/11 09/21/11 

Nickel 60108 20.0 2.0 1.0 10/11/11 10/12/11 

Potassium: 60108 400 50 1.0 10/11/11 10/12/11 

Selenium 60108 100 30 1.0 10/11/11 10/12/11 

Silver 60108 20.0 5.0 1.0 10/11/11 10/12/11 

Sodi·um 60108 10000 5.0 1.0 10/11/11 10/12/11 

Thallium 60108 100 30 1.0 10/11/11 10/12/11 

Vanadium 60108 10.0 5.0 1.0 10/11/11 10/12/11 

Zinc 60108 500 2.0 1.0 10/11/11 10/12/11 

% Solids: 0. 0 

Comments: 

Form I - IN 

123 

Result c Q 

1910 N 

587 . 

39 J 

34.9 J 

0.20 u 
0.8 u 

1010 

3.0 u 
2.0 u 
5.0 u 

2700 

8.0 u 
571 

81.3 

0.82 J 

4.1 J 

690 

30 u 
10.4 J N 

1870 J 

30 u 
5.2 J 

26.0 J 
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Laboratory: Columbia Analytical Lab Project Number:  K1108028 
Sampling Dates:  8/15/2011 to 8/21/2011 Sample Matrix:  Soil  
Analytical Method: TCLP Metals Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:    12/3/2011        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP11SB04 K1108028-003 

 
2 11MP18SB20 K1108028-004 

 
3 11MP14SB04 K1108028-005 

 
4 11MP19SB04 K1108028-008 

 
5 11MP18SB04 K1108028-010 

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times                YES             

2 
 
Initial and Continuing Calibrations                YES      

3 
 
Laboratory Control Sample                 YES    

4 
 
Matrix Spike                 YES  

5 
 
Blanks and Background Samples                 YES  

6 
 
Duplicate Analyses                 YES  

7 
 
Interference Check Samples and Serial Dilution Analysis                 YES  

8 
 
Post Digestion Spike and Standard Addition Analysis                 N/A  

9 
 
Analyte Quantitation                 YES  

10 
 
Overall Assessment of Data                 YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and 
a calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).    In cases where the recovery was below 30%, all associated nondetected 
results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Matrix spike analysis was within QC Criteria. 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method  and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Analysis of laboratory duplicate was within QC Criteria. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

 
       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
     X        Acceptable 
              Acceptable with qualification   
              Unacceptable 
             Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Post digestion spike analysis of mercury was within QC critieria. 
 

 
 
 
 
 

9.  ANALYTE QUANTITATION 
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Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP18SB20 
As: (0.0377 mg/L)(50ml/50ml) = 0.0377 mg/L 
Lab reported 0.04 mg/L 
Ba: (0.65457 mg/L)(50ml/50ml) = 0.65457 mg/L 
Lab reported 0.655 mg/L 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
 The data reviewer must use professional judgment and express concerns and 
comments on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 



Client: 
Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page-
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

11MP11SB04 Kll 08028-003 
11MP11SB04D K1108028-003D 
11MP11SB04S Kll08028-003S 
11MP18SB20 K1108028-004 
11MP18SB20D K1108028-004D 
11MP18SB20S K1108028-004S 
11MP18SB20SD K1108028-004SD 
11MP14SB04 Kll08028-005 
11MP19SB04 K1108028-008 
11MP18SB04 K1108028-010 
Method Blank K1108028-MB 

·Date: 

371 

Service Request: Kl 108028 



Columbia Analytical Services 

TCLP Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/21/11 

Date Received: 08/30/11 

Units: mg/L 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: TCLP 

Basis: NA 

Sample Name: 11MP11SB04 Lab Code: K1108028-003 

Analysis Oil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Arsenic 6010B 0.10 0.01 1.0 09/20/11 09/21/11 

Barium 6Q10B 1.000 0.300 1.0 . 09/20/i1 09/21/11 

Cadmium 6010B 0.010 0.002 1.0 09/20/11 09/21/11 

Chromium 6010B 0.020 0.003 1.0 09/20/11 09/21/11 

Lead 6010B 0.10 0.02 1.0 09/20/11 09/21/11 

Mercury 7470A 0.0100 0.0040 1.0 09/08/11 09/26/11 

Selenium 6010B 0.20 0.02 1.0 09/20/11 09/21/11 

Silver 6010B 0.020 0.007 1.0 09/20/11 Og/21/11 

% Solids: 0 . 0 

Comments: 

Form I - IN 
372 

Result c Q 

7.58 

0.332 J 

0.002 u 
0.003 J 

0.02 u 
0. 0113 

0.02 u 
0.007 u 



Columbia Analytical Services 

TCLP Metals 

-1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K110B02B 

Date Collected: OB/15/11 

Date Received: OB/30/11 

Units: rng/L 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: TCLP 

Basis: NA 

Samp1e Name: 11MP18SB20 Lab Code: K1108028-004 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Arsenic 6010B 0.10 0.01 1.0 09/20/11 09/21/11 

Barium 6010B 1. 000 0.300 1.0 09/20/11 09/21/11 

Cadmium 6010B 0. 010 0.002 1.0 09/20/11 09/21/11 

Chromium 6010B 0.020 0.003 1.0 09/20/11 09/21/11 

Lead 6010B 0.10 0.02 1.0 09/20/11 09/21/11 

Mercury 7470A 0.0100 0.0040 1.0 09/08/11 09/26/11 

Selenium 6010B 0.20 0.02 1.0 09/20/11 09/21/11 

Silver 6010B 0.020 0.007 1.0 09/20/11 09/21/11 

% Solids : 0 . 0 

Comments: 

Form I - IN 
373 

Result c Q 

0.04 J 

0. 655 J 

0.002 u 
0.003 u 

. 0.02 u 

0.0040 u 
0.02 u 

0.007 u 



Columbia Analytical Services 

TCLPMetals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Se~ce Request: Kll08028 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/L 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: TCLP 

Basis: NA 

Sample Name: 11MP14SB04 Lab Code: K1108028-005 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Arsenic 6010B 0.10 0.01 1.0 09/20/11 09/21/11 

Barium 6010B 1.000 0.300 1.0 09/20/11 09/21/11 

Cadmium 6010B 0.010 0.002 1.0 09/20/11 09/21/11 

Chromium 6010B 0.020 0.003 1.0 09/20/11 09/21/11 

Lead 6010B 0.10 0.02 1.0 09/20/11 09/21/11 

Mercury 7470A 0.0100 0.0040 1.0 09/08/11 09/26/11 

Selenium 6010B 0.20 0.02 1.0 09/20/11 09/21/11 

Silver 6010B 0.020 0.007 1.0 09/20/11 09/21/11 

% Solids: 0 . 0 

Comments: 

Form I - IN 
374 

Result c. Q 

9.01 

0.695 J 

0.002 u 
0.003 u 
0.02 u 

0.0758 

0.02 u 

0.007 u 



Columbia Analytical Services 

TCLP Metals 

-1-
JNORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108028 

Date Collected: 08/15/11 

Date Rece~ved: 08/30/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: TCLP Units: mg/L 

Basis: NA 

Sample Name: 11MP19SB04 Lab Code: K110B028-00B 

Analysis D~l. Date Date 
Analyte Method MRL MDL Factor Extrac;ted Analyzed 

Arsenic 6010B 0 .·10 0.01 1.0 09/20/11 09/21/11 

Barium 6010B 1.000 0.300 1.0 09/20/11 09/21/11 

Cadmium 6010B 0.010 0.002 1.0 09/20/11 09/21/11 

Chromium 6010B 0.020 0.003 1.0 09/20/11 09/21/11 

Lead 6010B 0.10 0.02 1.0 09/20/11 09/21/11 

Mercury 7470A 0.0100 0.0040 1.0 09/0B/11 09/26/11 

Selenium 6010B 0.20 0.02 1.0 09/20/11 09/21/11 

Silver 6010B o;o2o 0.007 1.0 09/20/11 09/21/11 

% Solids: 0.0 

Comments: 

Form I - IN 
375 

Result c Q 

0.01 u 
0.594 J 

0.002 u 
0.003 u 
0.02 u 

0.0040 u 
0.02 u 

0.007 u 



Columbia Analytical Services 

TCLPMetals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment·, Incorpo Service Request: K1108028 

Date Collected: 08/15/11 

Date Received: 08/30/11 

Units: mg/L 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: TCLP 

Basis: NA 

sample Name: 11MP18SB04 Lab Code: K1108028-010 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

' 
Arsenic 6010B 0.10 0,01 1.0 09/20/11 09/21/11 

Barium GOlOB 1.000 0.300 1.0 09/20/11 09/21/11 

Cadmium 6010B 0.010 0.002 1.0 09/20/11 09/21/11 

Chromium 6010B 0.020 0.003 1.0 09/20/11 09/21/11 

Lead 6010B 0.10 0.02 1.0 09/20/11 09/21/11 

Mercury 7470A 0.0100 0.0040 1.0 09/0B/11 09/26/11 

Selenium 6010B 0.20 0,02 1.0 09/20/11 09/21/11 

Silver 6010B 0.020 0.007 1.0 09/20/11 09/21/11 

% Solids: 0 . 0 

Comments: 

Form I - IN 
376 

Result c Q 

0.04 J 

0.530 J 

0.002 u 
0.003 u 
0.02 u 

0.0040 u 
0.02 U· 

0.007 u 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage,  Alaska  

Project Number:  001096.OX70 
 
  

 

K1108031-DV-RDM GENERAL CHEMISTRY.DOC- 10/29/10 Page 1 of 9 

 
Laboratory:  Columbia Analytical 

 
Lab Project Number:  K1108031  

Sampling Dates:  08/13/2011 to 8/22/2011 
 
Sample Matrix:  Soil  

Analytical Method: General Chemistry 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Bryan Kroon                                                   Date:       12/3/2011     
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP24SB12 K1108031-001 
 

2 11MP28SB08 K1108031-002 
 

3 11MP25SB08 K1108031-003 
 

4 11MP12SB12 K1108031-004 
 

5 11RD13SB14 K1108031-006 
 

6 11MP20SB04 K1108031-007 
 

7 11MP33SB06 K1108031-008 
 

8 11MP40SB10 K1108031-009 
 

9 11MP13SB04 K1108031-010 
 

10 11MP21SB04 K1108031-011 
 

11 11MP24SB04 K1108031-013 
 

12 11MP30SB08 K1108031-014 
 

13 11MP32SB04 K1108031-015 
 

14 11MP24SB18 K1108031-016 
 

15 11MP25SB20 K1108031-017 
 

16 11MP25SB26 K1108031-018 
 

17 11MP21SB14 K1108031-019 
 

18 11MP29SB10 K1108031-020 
 

19 11MP39SB06 K1108031-023 
 

20 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        Preparation Blank and Calibration Blank results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
YES  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments:  Following analytical methods were used: Total Solids by 160.3M, Particle Size 
Distribution by ASTM D422, and Atterberg Limits by ASTM D4318, Specific Gravity by 
SM2710F.  
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1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
All Sample Matrices: 
Cyanide: 14 days (from collection) for analysis. 
Nitrate (unpreserved water samples): 48 hours (from collection) for analysis. 
All other anions: 28 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: N/A.   
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3.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  N/A   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  N/A   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
             Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  N/A 

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
               Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage,  Alaska  

Project Number:  001096.OX70 
 
  

 

K1108031-DV-RDM GENERAL CHEMISTRY.DOC- 10/29/10 Page 7 of 9 

 
 
 
 

Comments: Laboratory duplicates were within QC Criteria. 
 

    
7.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable. 
 
 
 
  

 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
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Comments:  Data as reported are valid.  
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
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AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108031  

Sampling Dates:  08/13/2011 to 08/22/2011 
 
Sample Matrix:  Sediment  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:    12/3/2011        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1 11MP24SB12 K1108031-001 

 
2 11MP28SB08 K1108031-002 

 
3 11MP25SB08 K1108031-003 

 
4 11MP12SB12 K1108031-004 

 
5 11RD13SB14 K1108031-006 

 
6 11MP20SB04 K1108031-007 

 
7 11MP33SB06 K1108031-008 

 
8 11MP40SB10 K1108031-009 

 
9 11MP13SB04 K1108031-010 

 
10 11MP21SB04 K1108031-011 

 
11 11MP24SB04 K1108031-013 

 
12 11MP24SB18 K1108031-016 

 
13 11MP25SB20 K1108031-017 

 
14 11MP25SB26 K1108031-018 
15 11MP21SB14 K1108031-019 
16 11MP29SB10 K1108031-020 

17 11MP39SB06 K1108031-023 

 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108031-DV-RDM METALS.DOC- 11/2/10 Page 2 of 10 

 
 
 

 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
               Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
       X        Initial and Continuing Calibration results  
      X        CRDL Standard results  
     X         Preparation Blank and Calibration Blank results  
     X         ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
     X         Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      X     Method of Standard Additions results  
     X      ICP Serial Dilution results  
     X      Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
     X         ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
    X         Chain-of-Custody Records 
     X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
     X         Logbook and Worksheet Pages 
     X        Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
     X        Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Several metals were recovered outside QC criteria for matrix spike analysis, all “N” 
flagged data is qualified “J” as estimated. Post digestion spike was within control criteria. 

 

 

 

 

 

 

5.  BLANKS AND BACKGROUND SAMPLES 
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      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
     X        Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Iron was detected in the method blank, no results qualified based on this detection. 
Calibration blanks were free from contamination at the reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
     X       Field Duplicates  
     X        Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108031-DV-RDM METALS.DOC- 11/2/10 Page 7 of 10 

 
Comments: Lead had an RPD greater than QC criteria, results are qualified “J” as estimated. 
   

Analyte 11MP33SB04 11MP33SB06 RPD Rating 
Sample 
Qualifier 

Aluminum 2110.00 1640.00 25.07 GOOD None 
Antimony 3.68 0.59 144.57 POOR J 
Arsenic 9.91 15.70 45.22 GOOD None 
Barium 152.00 65.00 80.18 POOR J 
Beryllium 0.63 0.64 1.42 GOOD None 
Cadmium 1.00 0.92 7.82 GOOD None 
Calcium 1470.00 1410.00 4.17 GOOD None 
Chromium 15.20 19.60 25.29 GOOD None 
Cobalt 34.40 21.80 44.84 GOOD None 
Copper 105.00 113.00 7.34 GOOD None 
Iron 47300.00 30600.00 42.88 GOOD None 
Lead 26.10 22.20 16.15 GOOD None 
Magnesium 663.00 529.00 22.48 GOOD None 
Manganese 1270.00 587.00 73.56 POOR J 
Mercury 3.40 3.44 1.17 GOOD None 
Nickel 74.40 87.80 16.52 GOOD None 
Potassium 1010.00 914.00 9.98 GOOD None 
Selenium 1.32 0.75 55.07 GOOD None 
Silver 0.44 0.46 5.79 GOOD None 
Sodium 24.40 23.00 5.91 GOOD None 
Thallium 0.14 0.07 62.14 GOOD None 
Vanadium 32.80 42.70 26.23 GOOD None 
Zinc 160.00 199.00 21.73 GOOD None 

 
Comments: 11MP33SB06 is a field duplicate of 11MP33SB04, results with an RPD greater 
than 70% are qualified “J” as estimated. 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
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detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Serial dilution analysis was within control criteria. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Post digestion spike was within control criteria. 
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP24SB12 
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Al: (((67.32 mg/L)*(0.10L))/((0.00138 kg)*(0.894)))*2 = 10913.335 mg/kg 
Lab reported 10900 mg/kg 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
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B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: Ecology And Environment, Incorpo Service Request: Kll08031 

Date Collected: 08/18/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP24SB12 Lab Code: Kl108031-001 

Analysis Dil. Date Date 
Analyte Method MR1 MDL Factor Extracted Analyzed 

Aluminum 6010B 8.1 4.9 2.0 09/07/11 09/14/11 

Antimony 6010B 40.5 12.2 10.0 09/07/11 09/20/11 

Arsenic 6010B 81.1 16.2 10.0 09/07/11 09/20/11 

Barium 6020A 1. 60 0.160 200.0 09/07/11 10/19/11 

Beryllium 6020A 0.016 0.002 .5. 0 09/07/11 10/18/11 

Cadmium 6020A 0. 016 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 8.1 1.6 2.0 09/07/11 09/14/11 

Chromium 6020A 0.16 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.016 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.08 0.04 5.0 09/07/11 10/18/11 

Iron 6010B 3.2 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.040 0.007 5.0 09/07/11 10/18/11 

Magnesium 6010B 3.24 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1. 62 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 34.4 3.44 2000.0 09/09/11 09/09/11 

Nickel 6020A 0.16 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 65 4.1 2.0 09/07/11 09/14/11 

Selenium 7742 0.49 0.15 10.0 09/29/11 10/05/11 

Silver 6020A 0.032 0.013 10.0 09/07/11 09/22/11 

Sodium 6010B 16.2 3.2 2.0 09/07/11 09/14/11 

Thallium 6020A 0.016 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.16 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.2 5.0 09/07/11 10/18/11 

% Solids: 89.4 

Comments: 

Form I - IN 

648 

Result c Q 

10900 

16100 N :r 
9250 

855 

0.667 

0.336 

7920 N j 
32.1 

13.0 

55.0 N 'J 
39600 

0.250 N* j 
9460 ' N 1 

788 

1520 

53.0 

2840 N '] 
1.58 

0.254 

295 

0.344 

22.0 

76.2 
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Client: Ecology And Environment, Incorpo Service Request: Kl108031 

Date Collected: 08/22/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP28SB08 Lab Code: Kll08031-002 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 7.5 4.5 2.0 09/07/11 09/14/11 

Antimony GOlOB 7.5 2.3 2.0 09/07/11 09/14/11 

Arsenic 6010B 15.0 3.0 2.0 09/07/11 09/14/11 

Barium 6020A 0.038 0.004 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 7.5 1.5 2.0 09/07/11 09/14/11 

Chromium 6020A 0.15 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.08 0.04 5. 0 09/07/11 10/18/11 

Iron 6010B 3.0 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.038 0.007 5.0 09/07/11 10/18/11 

Magnesium 6010B 3.01 0.03 2.0 09/07/11 09/14/11 

Mangane::;e 6010B 1.50 0.03 2.0 09(07/11 09/14/11 

Mercury 7471A 1. 94 0.194 100.0 09/09/11 09/09/11 

Nickel 6020A 0.15 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 60 3.8 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/05/11 

Silver 6020A 0.015 0.006 5.0 09/07/li 09/20/11 

Sodium GOlOB 15.0 3.0 2.0 09/07/11 09/14/11 

Thallium 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

VanadiUID. 6020A 0.15 o·. 02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.2 5.0 09/07/11 10/18/11 

%Solids: 84.7 

Corrunents: 

Form I - IN 

649 

Result c Q 

6720 

212 N 

361 

208 

0.509 

0.603 

1310 N 

16.7 

18.4 

48.2 N 

36700 

13.4 N* 

2210 N 

664 

42.1 

45.9 

1020 .N 

0.44 

0.239 

37.3 

0.129 

29.5 

89.0 
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Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/18/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP25SB08 Lab Code: Kl108031-003 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 8.0 4.8 2.0 09/07/11 09/14/11 

Antimony 6010B 40.1 12.0 10.0 09/07/11 09/20/11 

Arsenic 6010B 80.3 16.1 10.0 09/07/11 09/20/11 

Barium 6010B 1.6 0.2 2.0 09/07/11 09/14/11 

Beryllium 6020A 0.016 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.016 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 8.0 1.6 2.0 09/07/11 09/14/11 

Chromium 6020A 0.16 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.016 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.08 0.04 5.0 '09/07 /11 10/18/11 

Iron 6010B 3.2 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.040 0.007 5.0 09/07/11 10/18/11 

Magnesium 6010B 3.21 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1. 61 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 19.0 1. 90 1000.0 09/09/11 09/09/11 

Nickel 6020A 0.16 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 64 4.0 2.0 09/07/11 09/14/11 

Selenium. 7742 0.49 0.15 10.0 09/29/11 10/05/11 

Silver 6020A 0.032 0.013 10.0 09/07/11 09/22/11 

Sodium 6010B 16.1 3.2 2.0 09/07/11 09/14/11 

Thallium 6020A 0. 016 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A O.i6 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.2 5. 0 09/07/11 10/18/11 

% Solids: 89.6 

Comments: 

Form I - IN 

650 

Result c Q 

11500 

13000 N '3 
5360 

1050 

0.672 

0.326 

4990 N ";:j 
38.9 

13.9 

56.2 N 1-r 
37100 

0.145 N* "S 
7120 N J 

631 

564 

55.3 

2990 N ~ 
1.40 

0.237 

287 

0.512 

22.0 

74.2 
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Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/21/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No, : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP12SB12 Lab Code: K1108031-004 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluni:i.num 6010B 6.8 4.1 2.0 09/07/11 09/14/11 

Antimony 6020A 0.034 0.006 5.0 09/07/11 10/05/11 

Arsenic 6010B 13.6 2.7 2.0 09/07/11 09/14/11 

Barium 6020A 0.035 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 6.8 1.4 2.0 09/07/11 09/14/11 

Chromium 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.04 5.0 09/07/11 10/18/11 

Iron 6010B 2.7 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.035 0.006 5.0 09/07/11 . 10/18/11 

Magnesium 6010B 2.73 0.03 2.0 09/07/11 09/14/11 

·Manganese 6010B 1.36 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 0.190 0.019 10.0 09/09/11 09/09/11 

Nickel 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 55 3.4 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0. 03 2.0 09/29/11 10/05/11 

Silv-er 6020A 0.014 0. 005 .. 5.0 09/07/11 09/20/11 

Sodium 6010B 1-3. 6. 2.7 2.0 09/07/11 09/14/11 

Thallium 6020A 0.014 0.001 5.0 09/07/1+ 10/18/11 

Vanadium . 6020A 0.14 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% So1ids: 89.9 

Comments: 

Form I - IN 

651 

Result c Q 

3490 

0.547 I. N 

91.0 

90.5 

0.584 

0.648 

1490 N 

11.9 

18.2 

79.3 N 

42300 

16.1 N* 

732 N 

758 

1.50 

53.5 

1"280 N 

0.55 

0.229 I 
36.1 

0.076 

26.7 

128 
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Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/13/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11RD13SB14 Lab Code: K1108031-006 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 9.1 5.5 2.0 09/07/11 09/14/11 

Antimony 6020A 0.045 0.008 5.0 09/07/11 10/05/11 

Arsenic 6020A 0.45 0.05 5.0 09/07/11 10/19/11 

Barium 6020A 0.045 0.005 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Calcium 6010B 9.1 1.8 2.0 09/07/11 09/14/11 

Chromium 6020A 0.18 0.03 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Copper 6020A 0.09 0.05 5.0 09/07/11 10/18/11 

Iron 6010B 3.6 0.3 2.0 09/07/11 09/14/11 

Lead 6020A 0.045 0.008 5.0 09/07 /:).1 10/18/11 

Magnesium 6010B 3. 63 0.04 2.0 09/07/11 09/14/11 

Ma~ganese 6010B 1.82 0.04 2.0 09/07/11 09/14/11 

Mercury 7471A 0.195 0.020 10.0 09/09/11 09/09/11 

Nickel 6020A 0.18 0.03 5.0 09/07/11 10/18/11 

Potassium 6010B 73 4.5 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/05/11 

Silver 6020A 0.018 0.007 5.0 09/07/11 09/20/11 

Sodium 6010B 18.2 3.6 2.0 09/07/11 09/14/11 

Thallium 6020A 0.018 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.18 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.5 0.2 5.0 09/07/11 10/18/11 

% Solids: 76.5 

Comments: 

Form I - IN 

652 

Result c Q 

12700 

3.910 N IJ 
12.8 

156 

0.357 

0.274 

2510 N j 

18.9 

7.210 

20.1 N J 
24300 

7.460 N* "S 
4370 N J 

287 

3. 92 

22.3 

609 N :] 
0.37 

0.138 

77.8 

0.076 

29.7 

53.7 



Columbia Analytical Services 

Metals 

-1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environrnent 1 Incorpo Service Request: K1108031 

Date Collected: 08/13/1.1 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP20SB04 . Lab Code: K1108031~007 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 6.4 3.8 2.0 09/07/11 09/14/11 

Antimony 6020A 0.032 0.006 5.0 09/07/11 10/05/11 

Arsenic 6020A 0.32 0.04 5.0 09/07/11 10/19/11 

Barium 6020A 0.032 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.013 0.002 5.0 09/07/11 10/18/11 

CalCium 6010B 6.4 1.3 2.0, 09/07/11. 09/14/11 

Chromium 6020A 0.13 0,02 . 5. 0 09/07/11 10/18/11 

Cobalt 6020A 0.013 0.002 5.0 09/07/11· 10/18/11 

Copper 6020A 0.06 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.6 0.2 2.0 09/07/11 09/14/11 

Lead 6020A · 0.032 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.55 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1.27 0.03 2.0 09/07/11 09/14/11 

Mercury 747lA 0.148 0.015 10.0 09/09/11 09/09/11 

Nickel 6020A 0.13 0. 02 5.0 09/07/11 10/18/11 

Potassium 6010B 51 3.2 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/05/11 

Silver 6020A 0.013 . 0.005 5.0 09/07/11. 09/20/11 

Sodium 6010B 12.7 2.6 2.0 09/07/11 09/14/11 

Thallium 6020A 0.013 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.13 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% Solids: 87.2 

Comments: 

Form I - IN 

653 

Result c Q 

2670 

0. 909 N 

22.2 

190 

0.555 

0. 429 

1160 N 

14.1 

14.1 

59.2 N 

45000 

12.3 N* 

666 N 

1100 

2.12 

44.5 

923 N 

0. 63 

0.277 

24.5 

0.082 

28.2 

89.1 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Co~~ected: 08/14/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP33SB06 Lab Code: Kll08031-008 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 4.7 2.8 2.0 09/07/11 09/14/11 

Antimony 6020A 0.023 0.004 5.0 09/07/11 10/05/11 

Arsenic 6020A 0.23 0.03 5.0 09/07/11 10/19/11 

Barium 6020A 0.023 0.002 5.0 09/07/11 10/18/11 

Beryllium 6020A 0. 009 0.001 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.009 0.001 5.0 09/07/11 10/18/11 

Calcium 6010B 4.7 0.9 2.0 09/07/11 09/14/11 

Chromium 6020A 0.09 0.01 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.009 0.001 5.0 09/07/11 10/18/11 

Copper 6020A 0.05 0.02 5.0 09/07/11 10/18/11 

Iron 6010B 1.9 0.1 2.0 09/07/11 09/14/11 

Lead 6020A 0.023 0.004 5.0 09/07/11 10/18/11 

Magnesium 6010B 1. 87 0.02 2.0 09/07/11 09/14/11 

Manganese 6010B 0.94 0.02 2.0 09/07/11 09/14/11 

Mercury 7471A 0.173 0.017 10.0 09/09/11 09/09/11 

Nickel 6020A 0.09 0.01 5.0 09/07/11 10/18/11 

Potassium 6010B 38 2.3 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/05/11 

Silver 6020A 0.009 0.004 5.0 09/07/11 09/20/11 

Sodium 6010B 9.4 1.9 2.0 09/07/11 09/14/11 

Thallium 6020A 0.009 0.001 5.0 09/07 /11· 10/18/11 

Vanadium 6020A 0.09 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.2 0.1 5.0 09/07/U 10/18/11 

%Solids: 92.0 

Comments: 

Form I - IN 

654 

Result c Q 

1640 

0.592 N "1 
15.7 

65.0 b-
0.637 

0. 921 

1410 N T 
19.6 

21.8 

113 N J 
30600 

22.2 N* -:1 
529 N J 
587 v-

3.44 

87.8 

914 N T 
0.75 

0.462 

23.0 

0. 071 

42.7 

199 



Columbia Analytical Services 

Metals 

- l-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request:· Kll08031 

Date Collected: 08/16/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP40SB10 Lab Code: K1108031-009 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 5.3 3.2 2.0 09/07/11 09/14/11 

Antimony 6010B 5.3 1.6 2.0 09/07/11 09/1.4/11 

Arsenic 6010B 10.5 2.1 2. 0 09/07/11 09/14/11 

Barium 6020A 0. 026 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.010 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.010 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 5.3 1.1 2.0 09/07/11 09/14/11 

Chromium 6020A 0.11 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.010 0. 002 5 .. 0 09/07/11 10/18/11 

Copper 6020A 0.05 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.1 0.2 2.0 09/07/11 . 09/14/11 

Lead 6020A 0.026 0. 005 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.11 0.02 2.0 09/07/11 09/14/11 

Manganese 6010B 1. 05 0. 02 2.0 09/07/11 09/14/11 

Mercury 7471A 16.7 1. 67 1000.0 09/09/11 09/09/11 

Nickel 6020A 0.11 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 42 2.6 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/05/11 

Silver . 6020A 0. 011 0. 004 . 5.0 09/07/11 09/20/11 

Sodium 6010B 10.5 2.1 2.0 09/07/11 09/14/11 

Thallium 6020A 0.010 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.11 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07 /i.l 10/18/11 

% Solids: 86.3 

Comments: 

Form I - IN 

655 

Result 

7380 

868 

1150 

347 

0.356 

0.335 

1680 

21.3 

11.5 

30.2 

33200 

. 6. 920 

3360 

743 

119 

40.0 

1310 

0.41 

Q,l,';3 

76.5 

0.109 

22.8 

70.1 

c Q 

N 

N 

N 

N* 

N 

N 

T 
r 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/21/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP13SB04 Lab Code: K1108031-010 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 6.9 4.2 2.0 09/07/11 09/14/11 

Antimony 6010B 6.9 2.1 2.0 09/07/11 09/14/11 

Arsenic 6020A 0.34 0.04 5.0 09/07/11 10/19/11 

Barium 6020A 0.034 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 6.9 1.4 2.0 09/07/11 09/14/11 

Chromium 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.8 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.034 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.78 0.03 2.0 . 09/07/11 09/14/11 

Manganese 6010B 1.39 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 1. 87 0.187 100.0 09/09/11 09/09/11 

Nickel 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 56 3.5 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/05/11 

Silver 6020A. 0.014 0.006 5.0 09/07/11 09/20/11 

Sodium 6010B 13.9 2.8 2.0 09/07/11 09/14/11 

Thallium 6020A 0.014 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.14 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% Solids: 91. 8 

Comments: 

Form I - IN 

656 

Result c Q 

2440 

50.1 N 7J' 
126 

99.4 

0.386 

0.480 

1400 N :J 
13.3 

13.7 

42.9 N 7J' 
35200 

11.0 N* r:r 
. 626 N ~ 

974 

16.6 

46.9 

824 N :J 
0.61 

0.222 

25.3 

0.066 

23.3 

103 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kl,l 0 8 0 31 

Date Collected: 08/15/11 

Date Received: 08/30/11 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP21SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 7.0 

Antim~ny 6020A 0. 035 

Arsenic 6020A 0.36 

Barium 6020A 0.036 

Beryllium 6020A 0.014 

Cadmium 602QA 0.014 

Calcium 6010B 7.0 

Chromium 6020A 0.14 

Cobalt 6020A 0.014 

Copper 6020A 0.07 

Iron 6010B 2.8 

Lead 6020A 0. 036 

Magnesium 6010B 2.78 

11anganese 6010B 1.39 

Mercury 7471A 0.163 

Nickel 6020A 0.14 

Potassium 6010B 56 

Selenium 7742 0.10 

Si-lver 6020A 0.014 

Sodium 6010B 13.9 

Thallium 6020A 0.014 

Vanadium 6020A 0.14 

Zinc 6020A 0.4 

% Solids: 86.2 

Corrunents: 

MDL 

4.2 

0.006 

0.04 

0.004 

0.002 

0.002 

1.4 

0. 02 

0.002 

0.04 

0.2 

0.006 

0.03 

.. 0.03 

0. 016. 

0.02 

3.5 

0.03 

0.006 

2:8 

0.001 

0.01 

0.1 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108031-011 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 09/07/1.1 09/14/11 

5.0 09/07/11 10/05/11 

5.0 09/07/11 10/19/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

2. 0 09/07/11 09/14/11 

5.0 09/07/11 10/18/11 

5.0 . 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

2.0 09/07/11 09/14/11 

5.0 09/07/11 10/18/11 

2.0 09/07/11 09/14/11 

2.0 09/07/11 09/14/11 

10.0 09/09/11 09/09/11 

5.0 09/07/11 10/18/11 

2.0 09/07/11 09/14/11 

2.0 09/29/11 10/05/11 

. 5. 0 09/07/11 09/20/11 

2.0 09/07/11 09/14/11 

5.0 09/07/11 10/18/11 

5. 0 09/07/11 10/18/11 

5.0 09/07/11 10/18/11 

Form t - IN 

657 

Result c Q 

6290 

15.3 N 

15.3 

212 

0.586 

0.515 

1170 N 

16.1 

18.5 

59.2 N 

39800 

15.7 N* 

1320 N 

973 

1.09 

53.5 

946 N 

0.67 

0.252 

27.4 

0.093 

34.5 

119 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/18/11 

Date Received: 08/30/11 

UnitS: mg /Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP24SB04 Lab Code: K1108031-013 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

' 
Aluminum 6010B 7.3 4.4 2.0 09/07/11 09/14/11 

Antimony 6010B 7.3 2.2 2.0 09/07/11 09/14/11 

Arsenic 6010B 14.5 2.9 2.0 09/07/11 09/14/11 

Barium 6020A '0.037 0.004 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Cadmium. 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 7.3 1.5 2.0 09/07/11 09/14/11 

Chromium 6020A 0.15 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.015 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.04 5.0 09/07/11 10/18/11 

Iron 6010B 2.9 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.037 0.007 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.90 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1. 45 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 18.5 1.85 1000.0 09/09/11 09/09/11 

Nickel 6020A 0.15 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 58 3.6 2.0 09/07/11 09/14/11 

Selenium 7742 0.50 0.15 10.0 09/29/11 10/05/11 

Silver 6020A 0.014 0.006 5.0 09/07/11 09/20/11 

Sodium 6010B 14.5 2.9 2.0 09/07/11 09/14/11 

Thallium 6020A 0.015 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.15 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.1 5.0 09/07/11 10/18/11 

%Solids: 92.6 

Comments: 

Form I - IN 

658 

Result c Q 

2190 

201 N j 
1900 

139 

0.659 

0. 600 

4060 N J 
27.5 

24.6 

71.3 N J 
38700 

19.0 1:'1* J 
10200 N :r 

678 

390 

86.5 

1080 N tr 
0.78 

0.266 

44.2 

0.297 

30.6 

116 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/18/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP24SB18 Lab Code: K1108031-016 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum .. 6010B 7.0 4.2 2.0 09/07/11 09/14/11 

Antimony 6010B 7.0 2.1 2.0 09/07/11 09/14/11 

Arsenic 6010B 14.0 2.8 2.0 09/07/11 09/14/11 

Barium 6020A 0.036 0.004 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Ca~cium 6010B 7.0 1.4 2.0 09/07/11 09/14/11 

Chromium 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0. 04 5.0 09/07/1.1 10/18/11 

Iron 6010B 2.8 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.036 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.80 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1.40 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 19.4 1. 94 1000.0 09/99/11 09/09/11 

Nickel 6020A 0.14 0. 02 5.0 09/07/11 10/18/11 

Potassium 6010B 56 3.5 2.0 09/07/11 09/14/11 

Selenium 7742 0.49 0.15 10.0 09/29/11 10/05/11 

Silver 6020A 0.014 0.006 5.0 09/07/11 09/20/11' 

Sodium 6010B 14.0 2.8 2.0 09/07/11 09/14/11 

Thallium 6020A 0.014 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.14 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.1 5.0 09/07/11 10/18/11 

%Solids: 90.0 

Comments: 

Form I - IN 

659 

Result c Q 

6170 

4430 N 

3150 

463 

0. 826 

0.432 

6910 N 

37.9 

17.6 

62.7 N 

35300 

7.750 N* 

11100 N 

550 

499 

64.1 

1970 N 

0.96 

0.208 

185 

0.244 . 
29.4 

97.3 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/18/11 

Date Received: 08/30/11 

Units: mg/Kg 

Basis: DRY 

Project No. : NA 

Project Name: Red De vi 1 Mine 

Matrix: SOIL 

Sampl.e Name : 11MP25SB20 Lab Code: K1108031-017 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

A1umirlum 60108 9.1 5.4 2.0 09/07/11 09/14/11 

Antimony 60108 9.1 2.7 2.0 09/07/11 09/14/11 

Arsenic 6020A 0.46 0.06 5.0 09/07/11 10/19/11 

Barium 6020A 0.046 0.005 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.018 0.003 5.0 09/07/11 10/18/11 

Calcium 60108 9.1 1.8 2.0 09/07/11 09/14/11 

Chromium 6020A 0.18 0.03 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.018 0.003 5.0 09/07/11 l0/18/11 

Copper 6020A 0.09 0.05 5.0 09/07/11 10/18/11 

Iron 60108 3.6 0.3 2.0 09/07/11 09/14/11 

Lead 6020A 0.046 0.008 5.0 09/07/11 10/18/11 

Magnesium 60108 3. 63 0.04 2.0 09/07/11 09/14/11 

Manganese 60108 l. 81 0.04 2.0 09/07/11 09/14/11 

Mercury 7471A 0.193 0.019 10.0 09/09/11 09/09/11 

Nickel· 6020A 0.18 0.03 5.0 09/07/11 10/18/11 

Potassium 60108 73 4.5 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/05/11 

Silver 6020A 0.018 0.007 5.0 09/07/11 09/20/11 

Sodium 60108 18.1 3.6 2.0 09/07/11 09/14/11 

Thallium 6020A 0.018 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.18 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.5 0.2 5.0 09/07/11 10/18/11 

% Solids: 84.2 

Conunents: 

Form I - IN 

660 

Result c Q 

9800 

405 N 1 
84.8 

120 

0.483 

0.337 

1540 N rs 
20.2 

13.0 

26.8 N :r 
29700 

8.710 N* :r 
3490 N r.:r 

456 

2. 91 . 

27.8 

931 N 0 
0.32 

0.126 

80 .. 8 

0.084 

35.8 

63.2 



· Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, IncDrpo Service Request: K1108031 

Date Collected: 08/18/11 

Date Received: 08/30/11 

Units: rng/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Ma~rix: SOIL 

Basis: DRY 

Sample Name : 11MP25SB26 Lab Code: K1108031-018 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 5.5 3.3 2.0 09/07/11 09/14/11 

Antimony 6010B 5.5 1.7 2.0 09/07/11 09/14/11 

Arsenic 6020A 0.27 0.03 5.0 09/07/11 10/19/11 

Barium 6020A 0.027 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0. 011 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.011 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 5.5 1.1 2.0· 09/07/11 09/14/11 

Chromium 6020A 0.11 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.011 0.002 5. 0 .09/07/11 10/18/11 

Copper 6020A 0.05 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.2 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0. 027 0.005 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.20 0.02 2.0 09/07/11 09/14/11 

Manganese 6010B 1.10 0.02. 2.0 09/07/11 09/14/11 

Mercury 7471A 1. 70 0.170 100.0 09/09/11 09/09/11 

Nickel 6020A 0.11 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 44 2.8 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/05/11 

Silver- 6020A 0.011 o .. oo4 5.0 09/07/11 09/20/11 

Sodium 601\)B 11.0. 2.2 2 .. 0. 09/07/11 09/14/11 

Thallium 6020A 0.011 0.001 5. 0 09/07/11 10/18/11 

Vanadium 6020A 0.11 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% Solids: 88.3 

Comments: 

Form I - IN 

661 

Result c Q 

8920 

608 N 

451 

341 

0.495 

0.927 

2570 N 

19.7 

15.6 

28.9 N 

43700 

7.390 N* 

3740 N 

3510 

62.2 

51.4 

885 N ::r 
0.33 

0.205 

63.0 

0. 093 

31.0 

79.5 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08031 

Date Collected: 08/15/ll 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP21SB14 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 6.9 

Antimony 6020A 0.034 

Arsenic 6020A 0.34 

Barium 6020A 0.034 

Beryllium 6020A 0.013 

Cadmium 6020A 0.013 

Calcium 6010B 6.9 

Chromium 6020A 0.14 

Cobalt 6020A 0.013 

Copper 6020A 0.07 

Iron 6010B 2.7 

Lead 6020A 0.034 

Magnesium 6010B 2.74 

Manganese 6010B 1.37 

Mercury 7471A 0.076 

Nickel 6020A 0.14 

Potassium 6010B 55 

Selenium 7742 0.10 

Silver 6020A 0.014 

Sodium GOlOB 13.7 

Thallium 6020A 0.013 

Vanadium 6020A 0.14 

Zinc 6020A 0.3 

% Solids: 89.5 

Comments: 

Basis: DRY 

Lab Code: K1108031-019 

Dil. 
MDL Factor 

4.1 2.0 

0.006 5.0 

0.04 5.0 

0.003 5.0 

0.002 5.0 

0.002 5.0 

1.4 2.0 

0.02 5.0 

o.. 002 5.0 

0.03 5.0 

0.2 2.0 

0.006 5.0 

0.03 2.0 

0.03 2 .. 0 

0.008 5.0 

0.02 5.0 

3.4 2.0 

0.03 2.0 

0.005 5.0 

2.7 2.0 

0.001 5.0 

0.01 5.0 

0.1 5.0 

Form I - IN 

662 

Da:t:e Date 
Extracted Analyzed 

09/07/11 09/14/11 

09/07/11 10/05/11 

09/07/11 10/19/11 

09/07/11 10/18/11 

09/07/11 10/18/11 

09/07/11 10/18/11 

09/07/11 09/14/11 

09/07/11 10/18/11 

09/07/11 10/18/11 

09/07/11 10/18/11 

09/07/11 09/14/11 

09/07/11 10/18/11 

09/07/11 09/14/11 

09/97/11 09/14/11 

09/09/11 09/09/11 

09/07/11 10/18/11 

09/07/11 09/14/11 

09/29/11 10/05/11 

09/07/11 09/20/11 

09/07/11 09/14/11 

09/07/11 10/18/11 

09/07/11 10/18/11 

09/07/11 10/18/11 

Result c Q 

2700 

1.130 N "'3 
8.10 

99.7 

0.600 

0.359 

1150 N :\ 
14.2 

16.2 

48.2 N ::r 
39800 

·12.1 N* fr 
759 N ~ 
599 

0.751 

49.1 

987 N "3" 
0.45 

0.097 

21.3 
' 0.053 

36.1 

93.4 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo 

Project No. : NA 

'Project Name: Red Devil Mine 

Service Request: K1108031 

Date Coll.ected: 08/17/11 

Date Received: 08/30/11 

Units: mg/Kg Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP29SB10 Lab Code: K1108031-020 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 4.6 2.8 2.0 09/07/11 09/14/11 

Antimony 6010B 23.1 6.9 10.0 09/07/11 09/20/11 

Arsenic 6010B 46.3 9.3 10.0 09/07/11 09/20/11 

Barium 6010B 0.9 0.1 2.0 09/07/11 09/14/11 

Beryllium 6020A 0.009 0.001 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.009 0.001 5.0 09/07/11 10/18/11 

Calcium 6010B 4.6 0.9 2.0 09/07/11 09/14/11 

Chromium 6020A 0.09 0.01 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.009 0.001 5.0 09/07/11 10/18/11 

Copper 6020A 0.05 0. 02 5.0 09/07/11 10/18/11 

Iron 6010B 1.9 0.1 2.0 09/07/11 09/14/11 

Lead 6020A 0.023 0.004 5.0 09/07/11 10/18/11 

Magnesium 6010B 1. 85 0.02 2.0 09/07/11 09/14/11 

Manganese 6010B 0.93 0.02 2. 0 09/07/11 09/14/11 

Mercury 7471A 16.9 1. 69 1000.0 09/09/11 09/09/11 

Nickel 6020A 0.09 0.01 5.0 09/07/11 10/18/11 
. 

Potassium 6010B 37 2.3 2.0 09/07/11 09/14/11 

Selenium 7742 0.48 0.14 10.0 09/29/11 10/05/11 

Sil-ver 6020A 0.019 0.007 10.0 09/07/11 09/22/11 

Sodium 6010B 9.3 1.9 2.0 09/07/11 09/14/11 

Thallium 6020A 0.009 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.09 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.2 0.1 5.0 09/07/11 10/18/11 

%Solids: 87.8 

Comments: 

Form I - IN 

663 

Result c Q 

9580 

12600 N 

5580 

664 

0. 676 

0.354 

6770 N 

29.4 

12.2 

51.1 . N 

32000 

0.055 N* 

6900 N 

665 

163 

50.5 

3200 . N 

1.10 

0.232 

258 

0.423 

17.0 

69.1 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/13/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP39SBOG Lab Code: Kll08031-023 
. 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum GOlOB 4.1 2.5 2.0 09/07/11 09/14/11 

Antimony GOlOB 4.1 1.2 2.0 09/07/11 09/14/11 

Arsenic GOlOB 8.3 1.7 2.0 09/07/11 09/14/11 

Barium G020A 0.411 0.041 100.0 09/07/11 10/19/11 

Beryllium G020A 0.008 0.001 5.0 09/07/11 10/18/11 

Cadmium G020A 0.008 0.001 5.0 09/07/11 10/18/11 

Calcium GOlOB 4.1 0.8 2.0 09/07/11 09/14/11 

Chromium G020A 0.08 0.01 5. 0 09/07/11 10/18/11 

Cobalt G020A 0.008 0.001 5.0 09/07/11 10/18/11 

Copper G020A 0.04 0.02 5.0 09/07/11 10/18/11 

Iron 6010B 1.7 0.1 2.0 09/07/11 09/14/11 

Lead G020A 0.021 0.004 5.0 09/07/11 10/18/11 

Magnesium GOlOB 1. 6G . 0.02 2.0 09/07/11 09/14/11 

Manganese GOlOB 0.83 0.02 2. 0 09/07/11 09/14/11 

Mercury 7471A 1.71 0.171 100.0 09/09/11 09/09/11 

Nickel G020A 0.08 0.01 5.0 09/07/11 10/18/11 

Potassium GOlOB 33 2.1 2.0 09/07/11 09/14/li 

Selenium 7742 0.50 0.15 10.0 09/29/11 10/05/11 

Silver G020A 0.017 0.007 10.0 09/07/11 09/22/11 

Soditlnl GOlOB 8.3 1.7 2.0 09/07/11 09/14/11 

Thallium G020A 0.008 0.001 5.0 09/07/11 10/18/11 

Vanadium G020A 0.08 0.01 5.0 09/07/11 10/18/11 

Zinc G020A 0.2 0.1 5.0 09/07/11 10/18/11 

%Solids: 88.8 

Comments: 

Form I - IN 

664 

Result 

10100 

5430 

3240 

93G 

0. 4G3 

0.263 

4080 

21.5 

9.180 

28.5 

25200 

4.380 

3980 

432 

81.1 

35.3 

3100 

1. 02 

0.163 

195 

0.349 

18.5 

45.G 

c Q 

N 

N 

N 

N* 

N 

N 
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J 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108031-DV-RDM SPLP METALS.DOC- 11/3/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108031  

Sampling Dates:  08/13/2011 to 08/17/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:   12/3/2011         
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP39SB16 K1108031-012 

 
2 11MP29SB10 K1108031-020 

 
3 11RD13SB10 K1108031-022 

 
4 11MP39SB06 K1108031-023 

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   

   

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
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Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
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Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Arsenic, Cadmium, and Selenium were recovered outside QC criteria for Matrix 
Spike analysis results are qualified “J” as estimated, 4x rule applied to Antimony. 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Antimony, Cadmium, and Selenium had RPDs greater than QC limits in laboratory 
duplicate analysis, results are qualified “J” as estimated. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Analysis of serial dilutions was within QC criteria. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
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9.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP39SB16 
Al: (0.9811 mg/L)*(50ml/50ml) = 0.9811 mg/L = 981.1 ug/L 
Lab reported 981 ug/L 
Sb: (5.837 mg/L)*(50ml/50ml) = 5.837 mg/L = 5837 ug/L 
Lab reported 5840 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
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QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108031  

Sampling Dates:  08/13/2011 to 08/17/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:   12/3/2011         
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP39SB16 K1108031-012 

 
2 11MP29SB10 K1108031-020 

 
3 11RD13SB10 K1108031-022 

 
4 11MP39SB06 K1108031-023 

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Arsenic, Cadmium, and Selenium were recovered outside QC criteria for Matrix 
Spike analysis results are qualified “J” as estimated, 4x rule applied to Antimony. 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Antimony, Cadmium, and Selenium had RPDs greater than QC limits in laboratory 
duplicate analysis, results are qualified “J” as estimated. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Analysis of serial dilutions was within QC criteria. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
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9.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP39SB16 
Al: (0.9811 mg/L)*(50ml/50ml) = 0.9811 mg/L = 981.1 ug/L 
Lab reported 981 ug/L 
Sb: (5.837 mg/L)*(50ml/50ml) = 5.837 mg/L = 5837 ug/L 
Lab reported 5840 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
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QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Columbia Analytical 

 
Lab Project Number:  K1108031  

Sampling Dates: 08/17/2011 to 08/18/2011 
 
Sample Matrix:  Soil  

Analytical Method: SVOCs + TICs  (EPA 8270D) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:          Bryan Kroon                                               Date:       12/3/2011     
Technical QA Reviewer:                                Date:                            
Project Manager:          Bill Richards                                           Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP32SB04 K1108031-015 

 
2 11MP25SB26 K1108031-018 

 
3   

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14 

 
 

 
 

 
15 

 
 

 
 

 
16 

 
 

 
 

 
17 

 
 

 
 

 
18 

 
 

 
 

 
19 

 
 

 
 

 
20 
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DATA PACKAGE COMPLETENESS CHECKLIST: 

 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X        Case Narrative present 

Quality Control Summary Package: 
      X        Data Summary sheets 
      X         Matrix Spike/Spike Duplicate Recoveries 
      X        Laboratory Control Sample Recoveries 
      *         Method Blank Summaries 
      X        GC/MS Tuning and Mass Calibration 
      X         Initial Calibration Data 
      X         Continuing Calibration Data 
      X        Surrogate Compound Recovery Summary 
      X         Internal Standard Area Summary 

Sample and Blank Data Package Section 
       X        Reconstructed Ion Current (RIC) Chromatogram 
       X        Quantitation Reports 
       X        Raw and Enhanced Mass Spectra 
       X        Reference Mass Spectra for Target Compounds 
       X        Mass Spectral Library Search for TICs 

Raw QC Data Package Section 
       X        DFTPP and/or BFB mass spectra and mass listings 
       X        RIC Chromatogram for Standards, LCS, and MS/MSD 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       NR     List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X       Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
                    YES  

2 
 
GC/MS Tuning Criteria 

 
                    YES  

3 
 
Initial Calibrations 

 
                    YES  

4 
 
Continuing Calibrations 

 
                    YES  

5 
 
Laboratory Control Sample 

 
                    YES  

6 
 
Matrix Spike/Matrix Spike Duplicate 

 
                    YES     

7 
 
Blanks and Background Samples 

 
                    YES                      

8 
 
Surrogate Compounds                     YES                     

 
9 

 
Internal Standards 

 
                    YES               

10 
 
Duplicate Analyses 

 
                   YES        

11 
 
Analyte Identification 

 
                    YES  

12 
 
Analyte Quantitation 

 
                    YES  

13 
 
Overall Assessment of Data 

 
                    YES  

14 
 
Usability of Data 

 
                    YES 

 
Comments:   
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1.  HOLDING TIMES 
 

      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample 
preservation or custody unless specified.  For those samples analyzed outside holding 
time requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgment.  

 
Water Samples: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C: 7 days (from collection) for extraction; 40 days (from extraction) for analysis. 
Soil or Other Matrices: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C:14 days (from collection) for extraction;40 days (from extraction) for analysis. 

 
Comments:  Analytical holding time was met. 

 
 
 
 

2.  GC/MS INSTRUMENT PERFORMANCE CRITERIA 
 
 
   X       
        

 
BFB (EPA 8260B) or DFTPP (EPA 8270C) has been run for every 12 hours of 
sample analysis per instrument. 

 
   X       
     

 
The BFB or DFTPP ion abundance criteria indicated in EPA/540/G-90/004 have 
been met for each instrument. 

 
Comments:  None.
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
               Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (average RRF >= 0.05; %RSD <= 30).  For analytes which exceeded 
the %RSD control limit, associated detected results are qualified as estimated (J).  If the 
low calibration level was not detected, the non-detected results are qualified (UJ).  For 
analytes which exceeded the RRF control limit, associated detected results are qualified 
as estimated (J) and the non-detected results are qualified as rejected (R). 
 
Comments:  Percent relative standard deviation values of all target analytes were within the 
control limits.      
 
  
 

 
4.  CONTINUING CALIBRATIONS 

 
       X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at the 
end of any group of samples and at least every 12 hours.  In addition, Percent Difference 
(%D) values were within the control limit (%D <= 20).  For analytes which exceeded the 
%D control limit, associated detected results are qualified as estimated (J).  In cases 
where the %D is very high and indicates a severe loss of instrument sensitivity, the 
associated non-detected results may be qualified as estimated (UJ) or rejected (R) based 
on the professional judgment of the reviewer. 
 
Comments:  Percent difference values were within the control limits. 
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5.  LABORATORY CONTROL SAMPLE 
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
   
 
Comments: All LCS recoveries were within the control limits generated by the laboratory. 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
     X        Acceptable  
              Acceptable with qualification  
             Unacceptable 
              No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  At the discretion of the reviewer, other limits may 
be used only if justification can be provided. 
 
Comments: MS/MSD analysis was within QC Criteria. 

 
 
 
 
 
 
 
 
 

7.  BLANKS AND BACKGROUND SAMPLES 
 
             Acceptable   
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      X       Detection Limits Adjusted 
 
The following blanks were analyzed: 
    X         Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks     
              Rinsate Blanks     
              Background Samples     
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Several TICs were detected in the method blank below the reporting limit level, no 
results qualified based on these detections. 
 

 
8.  SURROGATE COMPOUNDS 

 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms. 
 
Comments:  Surrogate recoveries were within the control limits. 
 
 
 

 
 

9.  INTERNAL STANDARDS 
 

      X       Acceptable  
              Acceptable with qualification  
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              Unacceptable 
 
Internal Standard area counts for samples analyzed within a sample group must be within 
the range of 50% to 200% of the internal standard area for the continuing calibration.  If 
the internal standard area is between 10% and 50% of this value, the associated detected 
results are qualified as estimated (J) and the non-detected results are qualified as 
estimated (UJ).  If the internal standard area is <10% of the calibration area, both the 
detected and non-detected results are rejected (R).  If the internal standard area is >200% 
of the calibration area, the associated detected results are qualified as estimated (J).  
Internal standards which exceeded these limits are noted below and the associated 
results are qualified on the attached sample report forms. 
 
Comments: The internal standard areas were within the range of 50% to 200% of the internal 
standard area for the continuing calibration. 

 
 

10.  DUPLICATE ANALYSES 
 
              Acceptable  
      X       Acceptable with qualification  
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
             Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
Comments:    NA                  
 
 
 
 
 
 
  
 

11.  ANALYTE IDENTIFICATION 
 
Evaluate the ion profiles for the sample analytes and compare them to the library ion 
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profiles provided by the laboratory.  Note any identifications which are not sufficiently 
supported by comparison to known ion profiles. 
 
Comments:  Analyte identification was acceptable.   
 
 
 

12.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
EPA 8260B, water samples: 
ug/L =   (analyte area)(amount of internal standard, ng)  
 (internal standard area)(RF)(volume of water purged, mL) 
 
EPA 8260B, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)                    

(internal standard area)(RF)(weight of soil extracted, g)(fraction solids) 
 
EPA 8270C, water samples: 
ug/L =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)       
 (internal standard area)(RF)(volume of sample extracted, mL)(injection volume, uL) 
 
EPA 8270C, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)                  
 (internal standard area)(RF)(weight of sample extracted, g)(fraction solids)(injection volume, uL)   
      
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MP32SB04 
Naphthalene: ((248.12 ng/ml*2.0ml*1)/(40.039g*0.818))*1 = 15.15 ng/g = 15.15 ug/kg 
Lab reported 15 ug/kg 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
13.  OVERALL ASSESSMENT OF DATA 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 10 of 11 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
       X      Acceptable 
             Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X        Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
14.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM SVOC 1.doc- 11/10/10  Page 11 of 11 

QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 
 
 

15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
Problem: No problems requiring corrective action were found. 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Client: 
Project: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Ecology And Environment, Incorporated 
Red Devil Mine 

SamiJie Name 

l!MP32SB04 
l!MP25SB26 
11MP32SB04MS 
JIMP32SB04DMS 

Cover Page - Organic Analysis Data Package 
Semi-Volatile Organic Comrwunds by GC/MS 

Date 
Lab Code Collected 

KJI08031-015 08/17/20ll 
KJI08031-018 08/18/20ll 
KWGJI08561-1 08/17/20Jl 
KWG1108561-2. 08/17/2011 

Service Request: Kll08031 

Date 
Received 

'08/30/20 11 
08/30/2011 
08/30/2011 
08/30/2011 

l certify that this data package is in compliance with tl1e tenns and conditions of the contract, both teclmically and for completeness, for otl1er than the 
conditions detailtid in the case narrative. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on 
floppy diskette has been authorized b the Laboratory Manager or the Manager's designee, as verified by tl1e following signature. 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
ProJect: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: IIMP32SB04 
Lab Code: K1108031-015 

Extraction Method: EPA 35.41 
Analysis Method: 8270C 

Dilution Date 
Analyte N arne Result Q MRL MDL Factor Extracted 

Bis(2-chloroethyl) Ether ND U 6.2 1.9 l 08/31/11 
Phenol NDU 19 2.0 I 08/31111 
2-Chlorophenol NDU 6.2 2.0 08/31/11 

1,3-Dichlorobenzene NDU 6.2 3.0 08/31/11 
1,4-Dichlorobenzene NDU 6.2 2.9 I 08/31/11 
I ,2-Dichlorobenzene NDU 6.2 2.9 I 08/31111 

Benzyl Alcollol NDU 13 2.1 1 08/31111 
Bis(2-chloroisopropyl) Ether NDU 6.2 2.6 I 08/31/11 
2-Methylphenol NDU 6.2 1.5 I 08/31/11 

Hexachloroethane NDU 6.2 3.1 1 08/31111 
N-Nitrosodi-n-propylamine NDU 6.2 2.4 I 08/31/11 
4-Methylphenolj" NDU 6.2 1.5 1 08/31111 

Nitrobenzene NDU 6.2 2.2 I 08/31111 
lsophorone NDU 6.2 1.0 1 08/31/11 
2-Nitrophenol NDU 6.2 1.5 1 08/31/11 

2,4-Dimethylphenol NDU 31 5.5 1 08/311]] 
Bis(2-chloroethoxy)methane NDU 6.2 1.5 1 08/31111 
2,4-Dichlorophenol NDU 6.2 1.0 I 08/31/]] 

Benzoic Acid NDU 130 96 I 08/31/ll 
1 ,2, 4-Trichlorobenzene NDU 6.2 2.6 1 08/31/11 
Naphthalene 15 6.2 2.3 1 08/31/ll 

4-Chloroaniline NDU 6.2 1.9 I 08/31111 
Hexachlorobutadiene NDU 6.2 2.5 I 08/31111 
4-Chloro-3-methylpllenol NDU 6.2 1.4 1 08/31/11 

2-Methylnaphthalene 28 6.2 2.2 I 08/31111 
Hexachlorocyclopentadiene ND U 31 29 I 08/31/11 
2,4,6-Trichlorophenol NDU 6.2 1.4 I 08/31/11 

2,4,5-Trichlorophenol NDU 6.2 1.5 I 08/31/11 
2-Chloronaphthalene NDU 6.2 1.6 I 08/31/11 
2-Nitroaniline NDU 13 3.2 1 08/31111 

Acenaphthylene NDU 6.2 1.2 1 08/31/1! 
Dimethyl Phthalate NDU 6.2 1.0 1 08/31/11 
2,6-Dinitrotoluene NDU 6.2 2.0 1 08/31/11 

Acenaphthene NDU 6.2 1.4 1 08/31111 

Comments: 

Service Request: Kll08031 
Date Collected: 08/17/2011 
Date Received: 08/30/2011 

Units: ug/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed .Lot Note 

09/14/11 KWG1108561 
09/14/11 KWG1108561 
09/14/11 KWG1108561 

09/14/11 KWG1108561 
09/14/11 KWG1108561 
09114/11 KWG1108561 

09/14/11 KWG!108561 
09/14111 KWG1!0856! 
09/14111 KWG1108561 

09/14/11 KWG1108561 
09/14/11 KWG110856! 
09114/11 KWG1108561 

09/14/11 KWG1108561 
09/14/11 KWG!l08561 
09/14/11 KWG1108561 

09114/ll KWG1108561 
09/14/11 KWG1!0856! 
09/14/ll KWG1108561 

09/14/11 KWG1108561 
09/14/ll KWG!I08561 
09/14/11 KWG!108561 

09/14/11 KWGII08561 
09/14/11 KWG1108561 
09/14/11 KWG1108561 

09/14/11 KWG1108561 
09/14/11 KWG1108561 
09/14/11 KWG!l08561 

09/14/ll KWG1108561 
09/14/11 KWG1108561 
09/14/11 KWG1108561 

09/14/11 KWG1108561 
09/14/11 KWGJI08561 
09114/11 KWG1!08561 

09/14/11 KWG1108561 
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COLUMBIA ANJ}.L YTICAL SERVICES, INC. 

Client: 
ProJect: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: IIMP32SB04 
Lab Code: Kl108031-015 

Extraction Method: EPA 3541 
Analysis Method.: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

3-Nitroanilinc NDU l3 2.5 1 08/31/11 
2,4-Dinilrophcno1 NDU 130 17 1 08/31/11 

Dibenzofuran NDU 6.2 1.2 1 08/31/11 
4-Nitropheno1 NDU 62 18 1 08/31/11 
2, 4-Dinitrotoluene NDU 6.2 1.5 1 08/31/11 

Fluorene 2.0 J 6.2 1.1 1 08/31/11 
4-Chl orophenyl Phenyl Ether NDU 6.2 1.4 1 08/31/11 
Die!lJyl Phthalate NDU 6.2 1.3 1 08/31/11 

4-Nitroaniline NDU l3 1.8 I 08/31/11 
2-Methyl-4,6-dini!rophenol NDU 62 1.4 1 08/31/11 
N-Ni trasodi p hcny !amine NDU 6.2 1.6 1 08/31/11 
-------.. ·-·-·· 
4-Bromophcnyl Phenyl E!l1cr NDU 6.2 1.6 1 08/31/11 
Hexach1orobenzene NDU 6.2 1.2 1 08/31/11 
Pentachlorophenol NDU 62 20 1 08/31/11 

Phenan!luene 8.4 6.2 1.4 1 08/31/11 
Anthracene NDU 6.2 1.6 1 08/31/11 
Di-n-butyl Ph!l1a1ate NDU l3 7.9 1 08/31/11 

Fluoranthene NDU 6.2 1.6 1 08/31/11 
Pyrene 1.8 J 6.2 1.5 1 08/31/11 
Butyl Benzyl Phthalate NDU 6.2 3.2 1 08/31/11 

3,3 '-Dichlorobenzidi ne NDU 62 3.7 1 08/31/11 
Benz( a )anthracene NDU 6.2 1.7 1 08/31/11 
Chrysene 2.9 J 6.2 1.5 1 08/31/11 

Bis(2-ethylhcxyl) Phthalate NDU 62 7.0 1 08/31/11 

Pi-n-oc1yl Pl!tlml* NDU 6.2 1.7 1 08/31/11 
Benzo(b )fl uoran!l1ene 3.1 J 6.2 1.2 1 08/31/11 

Benzo(k)fluoranthene NDU 6.2 1.4 I 08/31/11 
Benzo(a)pyrene NDU 6.2 1.7 I 08/31/11 
Indeno(1,2,3-cd)pyrene NDU 6.2 1.5 1 08/31/11 

Dibenz(a,h)anthracene NDU 6.2 1.5 1 08/31/11 
Benzo(g,h,i)perylene NDU 6.2 1.5 1 08/31/11 

Comments: 

Printed: 09/26/2011 09:13:53 

Service Request: K11 08031 
Date Collected: 08/17/2011 
Date Received: 08/30/2011 

Units: ug!Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/14/11 KWG1108561 
09/141!1 KWG1108561 

09/14/11 KWG1108561 

09/14/11 KWG1108561 · 

09/14/11 KWG1108561 

09/14/ll KWG1108561 

09/14111 KWG1108561 

09/14/11 KWG1108561 

09/14111 KWG1108561 
09/14/11 KWG1108561 

09/14/11 KWG1108561 

09/14/11 KWG1108561 

09/14/11 KWGJ108561 

09/14/11 KWG1108561 

09/14/11 KWG1108561 

09/14/11 KWG1108561 

09/14/11 KWG1108561 

09/14/11 KWGJJ08561 

09/14/11 KWGJ108561 

09/14/11 KWG1108561 

09/14/11 KWG1108561 

09/14/11 KWG110856! 

09/14/11 KWG1108561 

09/14/IJ KWG!108561 

09/14/11 KWG1108561 

09/14/11 KWG1108561 

09/14/11 KWGJJ08561 

09/14/11 KWGJ!08561 

09/14/11 KWGJ 108561 

09/14/11 KWG1!08561 

09/14/11 KWGJJ08561 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Surrogate Name 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

t Analyte Conunents 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

11MP32SB04 
K1108031-015 

Control Date 
%Rec Limits Analyzed Note 

55 11·80 09/14/11 Acceptable 
56 20-86 09/14/11 Acceptable 
61 27-91 09/14/11 Acceptable 
57 25-97 09/14/11 Acceptable 
59 10-119 09/14/11 Acceptable 
83 33-129 09/14/11 Acceptable 

This analyte cannot be separated from 3-Methylphenol. 

Printed: 09/26/2011 09:13:53 
u:\Stealtll\Crystnl.rpt\~onnlmNew.rpt Merged 
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Service Request: Kl108031 
Date Collected: 08/17/2011 
Date Received: 08/30/2011 

Units: ug!Kg 
Basis: Dry 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: 
Sample M~trix: 

Sample Name: 
Lab Code: 

Red Devil Mine 
Soil 

IIMP32SB04 
Kll08031-015 

Tentative!)• Identified Compounds (TIC) 
Semi-Volatile Organic Compounds by GC/MS 

File ID: J:IMS06\DATA \091411 \0914FO 18.D 
Instrument ID: MS06 

Ext•·action Method: EPA3541 
8270C Analysis Method: 

Sample Amount: 
%Solids: 

40.039 g 
81.8 

Dilution Factor: I 

CAS No. Analyte Name 

629-50-5 Tridecane 
Unknown Alkane 
Unlmown 
Unknown Alkane 
Unknown Alkane 
Unknown 
Unknown Alkane 
Unknown Alkane 
Unknown 
Unknm:vn 

Printed: 09/26/201! 09:13:54 
u:\St,eallh\Crys!.nl.rpl\FormJ tkrpt 

RT 

11.75 
22.16 
22.99 
24.89 
25.68 
26.31 
26.41 
27.10 
27.24 
28.30 

Form lB -Organic 
1915 

Result Q 

60 JN 
52 J 

210 J 
62 J 
89 J 
70 J 
50 J 
57 J 

560 J 
57 J 

Note 

Service Request: Kll08031 
Date Collected: 08/17/2011 
Date Received: 08/30/2011 

Date Extracted: 08/31/2011 
Date Analyzed: 09/14/20 II 

Units: ug/Kg 
Basis: Dry 
Level: Low 

Extraction Lot: KWG1108561 

Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11MP25SB26 
Lab Code: K1108031-018 

Extraction Metbod: EPA 3541 
Analysis Metbod: 8270C 

Dilution Date 
Analyte N arne Result Q MRL MDL Factor Extracted 

Bis(2-chloroethyl) Ether NDU 5.7 1.9 1 08/31/11 
Phenol NDU 17 2.0 1 08/31111 
2-ChlorojJhenol NDU 5.7 2.0 1 08/31111 

1 ,3-Dichlorobenzcne NDU 5.7 3.0 1 08/31/11 
1, 4-Dichlorobenzene NDU 5.7 2.9 1 08/31/11 
1 ,2-Dichlorobenzene NDU 5.7 2.9 1 08/31/11 

Benzyl Alcohol NDU 12 2.1 1 08/31/11 
Bis(2-chloroisopropyl) Ether NDU 5.7 2.6 1 08/31/11 
2-Methylphenol NDU 5.7 1.5 1 08/31/11 

Hexachloroethane NDU 5.7 3.1 1 08/31/11 
N-Nitrosodi-n-propylamine NDU 5.7 2.4 1 08/31/1 I 
4-Methylphenolj' NDU 5.7 1.5 1 08/31/11 

Nitrobenzene NDU 5.7 2.2 1 08/31/11 
Isophorone ND U 5.7 1.0 1 08/31111 
2-Nitrophenol NDU 5.7 1.5 1 08/31/11 

2,4-Dimethylphenol NDU 29 5.5 1 08/31/11 
Bis(2-chloroethoxy)methane NDU 5.7 1.5 1 08/31/11 
2,4-Dichlorophenol NDU 5.7 1.0 1 08131/11 

Benzoic Acid NDU 120 96 1 08/31/11 
1 ,2, 4-Trichlorobenzene ND u 5.7 2.6 1 08/31/11 
Naphthalene ND u 5.7 2.3 1 08/31/11 

4-Chloroaniline NDU 5.7 1.9 1 08/31/11 
Hexachlorobutadiene NDU 5.7 2.5 I 08/31/11 
4-Chloro-3-methylphenol NDU 5.7 1.4 1 08/31/11 

2-Methylnaphthalene NDU 5.7 2.2 1 08/31/11 
Hexachlorocyclopentadiene NDU 29 29 1 08/31/11 
2, 4,6-Trichlorophenol NDU 5.7 1.4 1 08/31/11 

2,4,5-Trichlorophenol NDU 5.7 1.5 1 08/31/11 
2-Chloronaphthalene NDU 5.7 1.6 1 08/31/11 
2-Nitroaniline NDU 12 3.2 I 08/31/11 

Acenaphthylene NDU 5.7 1.2 1 08/31111 
Dimethyl Phthalate NDU 5.7 1.0 I 08/31/11 
2,6-Dinitrotolnene NDU 5.7 2.0 1 08/31/11 

Acenaphthene NDU 5.7 1.4 08/31/11 

Conunents: 

Printed: 09/26/2011 09: 13:58 

Service Request: K1108031 
Date Collected: 08/18/2011 
Date Received: 08/30/2011 

Units: ug!Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/14/11 KWG110856! 
09/14/11 KWG1108561 
09/14/11 KWG1108561 

09/14/11 KWGJ !08561 
09/14/11 KWG1108561 
09/14/11 KWG110856l 

09/14/11 KWG!l08561 
09/14/11 KWGll0856l 
09/14/11 KWGl108561 

09/14/11 KWG110856l 
09/14/11 KWG1l08561 
09/14/11 KWGJJ0856l 

09/14/11 KWGJJ08561 
09/14/11 KWGll08561 
09/14111 KWGll08561 

09/14/11 KWGll0856l 
09/14/11 KWGll0856l 
09/14/11 KWGI 108561 

09/14/11 KWGll0856l 
09/14/11 KWGJ108561 
09/14/11 KWGJ108561 

09/14/11 KWGI108561 
09/1'4/11 KWGII08561 
09/14/11 KWGJI08561 

09/14/11 KWGJ108561 
09/14/11 KWGJI08561 
09/14/11 KWG110856l 

09/14/11 KWGJ10856l 
09114/11 KWGJ108561 
09/14/11 KWGJ108561 

09/14/11 KWG110856l 
09/14111 KWG1108561 
09/14/11 KWG1!0856! 

09/14/11 KWGII08561 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic ComJJOnnds by GC/MS 

Sample Name: 11MP25SB26 
Lab Code: K1108031-018 

Extraction Method: EPA 3541 
Analysis Method: 8270C 

Dilution Date 
Analyte N:tme Result Q MRL MDL Factor Extracted 

3-Nitroaniline NDU 12 2.5 1 08/3 Jill 
2,4-Dinitrophenol NDU 120 17 1 08/31/11 

Dibenzofuran NDU 5.7 1.2 1 08/31/11 
4-Nitrophenol NDU 57 18 1 08/31/11 
2, 4-Dinitrotoluene NDU 5.7 1.5 1. 08/31/I I 

Fluorene NDU 5.7 1.1 1 08/31/11 
4-Chlorophenyl Phenyl Ether NDU 5.7 1.4 1 08/31/11 
Diethyl Phthalate NDU 5.7 1.3 1 08/31/11 

4-Nitroaniline NDU 12 1.8 1 08/31/11 
2-Methyl-4,6-dinitrophenol NDU 57 1.4 1 08/3 III 1 
N-Nitrosodiphenylamine NDU 5.7 1.6 1 08/31/Jl 

4-Bromophenyl Phenyl Ether NDU 5.7 1.6 1 08/31/11 
Hexachlorobenzene NDU 5.7 1.2 1 08/31/ll 
Pentachlorophenol NDU 57 20 1 08/31/11 

Phenanthrene 2.3 J 5.7 1.4 1 08/31/11 
Aniluacene NDU 5.7 1.6 1 08/31/11 
Di-n-butyl Phthalate ND U 12 7.9 1 08/31/ll 

· Fluoranthene NDU 5.7 1.6 I 08/31/ll 
Pyrene NDU 5.7 1.5 1 08/31/ll 
Butyl Benzyl Phthalate NDU 5.7 3.2 1 08/31/Jl 

3,3'-Dichlorabenzidiue NDU 57 3.7 1 08/31!11 
Benz(a)anthracene NDU 5.7 1.7 1 08/31!11 
Chrysene NDU 5.7 1.5 1 08/31/ll 

Bis(2-ethylhexyl) Phthalate 52 J 57 7.0 1 08/31/ll 
Di-n-octY! Ph!halate NDU 5.7 1.7 1 08/31/ll 
Benzo(b)fluorantl1ene NDU 5.7 1.2 1 08/31/11 

Benzo(k)fluorantl1ene NDU 5,7 1.4 1 08/31/11 
Benzo(a)pyrene NDU 5.7 1.7 1 08/31/11 
lndeno(l,2,3-cd)pyrene NDU 5.7 1.5 1 08/31/11 

Dibenz(a,h)antlnacene NDU 5.7 1.5 1 08/31/ll 
Benzo(g,h,i)perylene NDU 5.7 1.5 1 08/31/11 

Comments: 

Service Request: Kl108031 
Date Collected: 08/18/2011 
Date Received: 08/30/2011 

Units: ug/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/14/11 KWG1!0856! 
09/14/11 KWG!l0856! 

09/14/11 KWG1108561 
09/14/11 KWG1!0856! 
09/14/11 KWG1108561 

09/14/)1 KWG!!0856! 

09/14/11 KWG1!08561 

09/Iil/11 KWGI108561 

09/14111 KWG1108561 

09/14/11 KWG1108561 

09/14/ll KWG!l08561 

09/14/ll KWG!I08561 
09/I4/ll KWG1108561 
09/I4/ll KWG110856! 

09/14/Jl KWG!I08561 

09/14/ll KWG1108561 

09/14/I 1 KWGI108561 

09!14/ll KWG1108561 

09/I4/Il KWGII08561 

09!14/ll KWG110856! 

09/14/11 KWG110856l 
09!14/ll KWG!l0856l 
09/14/11 KWG1108561 

09/14/ll KWG1 108561 

09/14/11 KWG110856! 
09!14/11 KWG1108561 

09/14/11 KWGI108561 

09/14/Jl KWG110856l 

09/14/11 KWG110856i 

09/14/ll KWG1108561 

09/14/11 KWG110856! 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Surrogate Name 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

t Analyte Comments 

4~Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GCIMS 

11MP25SB26 
Kll08031-018 

Control Date 
0/oRec Limits Analyzed Note 

50 11-80 09/14/11 Acceptable 
53 20-86 09114111 Acceptable 
59 27-91 09/14111 Acceptable 
55 25-97 09/14/11 Acceptable 
56 10-119 09/14/11 Acceptable 
77 33-129 09/14/11 Acceptable 

This analyte cannot be separated from 3·MethylphenoL 

Printed: 09/26/2011 09:13:58 
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Service Request: K1108031 
Date Collected: 08/18/2011 
Date Received: 08/30/20 I I 

Units: ug/Kg 
Basis: Dry 

Page 3 of 3 
SuperSet Reference: RR133497 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Sample Nlllnc: 
Lab Code: 
FileiD: 
Instmment ID: 

Extraction Method: 
Analysis Method: 

Sample Amount: 
%Solids: 
Dilution Factor: 

Aaalytical Results 

Ecology And Environment, Incmporated 
Red Devil Mine 
Soil 

!JMP25SB26 

Tentatively Identified Compounds (TIC) 
Semi-Volatile Organic Compounds by GC/MS 

Kll08031-018 
J:IMS06\DATA\091411\0914FO 19.D 
MS06 

EPA 3541 
8270C 

40.048 g 
88.3 
1 

CAS No. 

ll2-80-l 

Analyte Name RT Result Q 

Oleic Acid 
Unknown 
Unlmown 

!12-85-6 Docosanoic acid 
Unknown Alkane 
Unknown Carbo:>,:ylic Acid 
Unknown 
Unknown Alkane 
Unknown 

83-46-5 . beta. -Sitosterol 

Printed: 09/26/20!1 09:13:59 
u:\Steallh\Crysl<ll.qll\Fonn llktpl 

18.16 
19.06 
20.40 
20.98 
22.17 
22.88 
23.51 
25.69 
25.74 
27.34 

Form lB- Organic 
. 1919 

130 JN 
60 J 

250 J 
230 JN 
240 J 
!10 J 
68 J 

l!O J 
68 J 

160 JN 

Note 

Service Request: K!l0803! 
Date Collected: 08/18/20!1 
Date Received: 08/30/2011 

Date Extracted: 08/31/20 II 
Date Analyzed: 09/!4/20 II 

Units: ug/Kg 
Basis: Dry 
Level: Low 

Extraction Lot: KWGJ 108561 

Page I of I 
SuperSeiReferenc~: RR133497 





ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108031-DV-RDM TCLP METALS.DOC- 11/10/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K11108031  

Sampling Dates:  08/17/2011 to 08/18/2011 
 
Sample Matrix:  Soil  

Analytical Method: TCLP Metals (1311/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:   12/3/2011         
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP23SB24 K1108031-005 

 
2 11MP32SB08 K1108031-021 

 
3   

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
     X        Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Matrix spike analysis was within QC Criteria.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Analysis of laboratory duplicates was within QC Criteria. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

 
       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
             Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Post digestion spike analysis was within QC criteria 
 

 
 
 
 
 

9.  ANALYTE QUANTITATION 
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Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP23SB24 
As: (2.516 mg/L)(50ml/50ml) = 2.516 mg/L 
Lab reported 2.52 mg/L 
Ba: (0.28623 mg/L)(50ml/50ml) = 0.28623 mg/L 
Lab reported 0.300 mg/L 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X       Acceptable 
            Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Client: 
Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page-
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

11MP23SB24 K11 08031-005 
11MP23SB24D Kll 08031-00SD 
11MP23SB24S K1108031-005S 
11MP23SB24SD K1108031-005SD 
11MP32SB08 K1108031-021 
Method Blank K1108031-MB 

Date: 

424 

Service Request: Kl108031 



Columbia Analytical Services 

TCLPMetals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08031 

Date Collected: 08/18/11 

Date Received: 08/30/11 

Units: mg/L 

Basis: NA 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: TCLP 

Sample Name: 11MP23SB24 

Analysis 
Analyte Method MRL 

Arsenic 6010B 0.10 

Barium 6010B 1.000 

Cadmium 6010B 0.010 

Chromium 6010B 0.020 

Lead 6010B 0.10 

Mercury 7470A 0.01000 

Selenium 6010B 0.20 

Silver 6010B 0.020 

% Solids: 0.0 

Comments: 

Lab Code: K1108031-005 

Dil. 
MOL Factor 

0.01 1.0 

0.300 1.0 

0.002 1.0 

0.003 1.0 

0.02 1.0 

0.00400 1.0 

0.02 1.0 

0.007 1.0 

Form I - IN 
425 

Date Date 
Extracted Analyzed 

09/07/11 09/21/11 

09/07/11 09/21/11 

09/07/11 09/21/11 

09/07/11 09/21/11 

09/07/11 09/21/11 

09/08/11 09/26/11 

09/07/11 09/21/11 

09/07/11 09/21/11 

Result c Q 

2. 52 

0.300 u 
0.002 u 
0.003 u 

0.02 u 
0.03870 

0.02 u 
0.007 u 



Columbia Analytical Services 

TCLP Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108031 

Date Collected: 08/17/11 

Date Received: 08/30/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: TCLP 

Sample Name: 11MP32SB08 

Analysis 
Analyte Method MRL 

Arsenic 6010B 0.10 

Barium 6010B 1. 000 

Cadmium 6010B 0.010 

Chromium 6010B 0.020 

Lead 6010B 0.10 

Mercury 7470A 0.01000 

Selenium 6010B 0.20 

Silver 6010B 0.020 

% Solids: 0.0 

Comments: 

Units: mg/L 

Basis: NA· 

Lab Code: K1108031-021 

Dil. 
MDL Factor 

0.01 1.0 

0.300 1.0 

0.002 1.0 

0.003 1.0 

0.02 1.0 

0.00400 1.0 

0.02 1.0 

0.007 1.0 

Fom I - IN 

426 

Date Date 
Extracted Analyzed 

09/07/11 09/21/11 

09/07/11 09/21/11 

09/07/11 09/21/11 

09/07/11 09/21/11 

09/07/11 09/21/11 

09/08/11 09/26/11 

09/07/11 09/21/11 

09/07/11 09/21/11 

----- -- - - --------------~~~~ 

Result c Q 

2.39 

0.542 J 

0.002 u 
o:oos J 

0.02 u 

0.00400 u 
0.02 u 

0.007 u 
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Laboratory:  Columbia Analytical  Lab Project Number:  K1108031 
Sampling Dates: 8/17/2011 to 8/18/2011  Sample Matrix: Soil 
Analytical Method: TPHD by AK102/AK103  Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:                        Bryan Kroon                                  Date:      12/3/2011    
Technical QA Reviewer:                                 Date:                            
Project Manager:                         Bill Richards                      Date:                            
 

SAMPLE IDENTIFICATION: 
 

Sample No. Sample I.D. CAS ID 

1 11MP32SB04 K1108031-015 
2 11MP25SB26 K1108031-018 

3   

4   

5   

6   

7   

8   

9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
 

Checklist Code:  
        X       Included: no problems 
         *        Included: problems noted in review 
        O       Not Included and/or Not Available 
       NR      Not Required 
         RS      Provided As Re-submission 
 
Case Narrative: 
          X       Case Narrative present 
 
Quality Control Summary Package: 
        X      Data Summary sheets 
        X       Matrix Spike/Spike Duplicate Recoveries 
        X      Laboratory Control Sample Recoveries 
        X      Method Blank Summaries 
        X      Initial Calibration Data 
        X      Continuing Calibration Data 
        X      Surrogate Compound Recovery Summary 
       NR    Internal Standard Area Summary 
 
Sample and Blank Data Package Section 
       X       Chromatograms 
       X       Quantitation Reports 
 
Raw QC Data Package Section 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       X        List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X        Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY 
 

 
The data were validated in accordance with the National Functional Guidelines for 
Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 
Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 
each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 Holding Times YES 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate YES 

7 Blanks and Background Samples YES 

8 Surrogate Compounds YES 

9 Internal Standards N/A 

10 Duplicate Analyses YES 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data YES 
 
Comments:  N/A: Not Applicable 
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1.  HOLDING TIMES 
  
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  
  
Water Samples: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 7 days (from collection) to extraction; 40 days (from extraction) to 
analysis. 
Soil or Other Matrices: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 14 days (from collection) to extraction;40 days (from extraction) to 
analysis. 
  
Comments:  Analytical holding time was met. 

 
 
 

2.  INSTRUMENT PERFORMANCE CRITERIA 
 

    X            Raw data has been checked to verify that there is adequate resolution (>25%) 
between peaks of the standard compounds. 

    X          Raw data has been checked to verify that retention time windows are 
reported and that all standard compounds are within the windows. 

 
Comments:  
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20).  For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J).  In cases where the low 
calibration level was not detected, the non-detected results are qualified (UJ). 
 
Comments: TPH as diesel and motor oil standards were used and %RSD values were within 
the control limit. 

 
 
 
 

4.  CONTINUING CALIBRATIONS 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Relative 
Response Factors (RRF), and Percent Difference (%D) values were within control limits 
(%D <= 15).  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the %D is very high and indicates a 
severe loss of instrument sensitivity, the associated non-detected results may be 
qualified as estimated (UJ) or rejected (R) based on the professional judgment of the 
reviewer. 
 
Comments:  Diesel and motor oil standards were analyzed and percent difference values were 
within the control limit. 
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5.  LABORATORY CONTROL SAMPLE 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments:  LCS recoveries were within the control limit.  
 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
      X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
________No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  MS/MSD analysis was within control limits. 
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7.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
     X        Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks    
              Rinsate Blanks    
              Background Samples   
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments: No contamination was found in the method blank at reporting limit level. 

 
  

8.  SURROGATE COMPOUNDS 
 
      X       Acceptable  
             Acceptable with qualification  
             Unacceptable 
               No surrogates analyzed 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms.  If there are no limits specified in the method, laboratory limits 
based on historical performance may be used at the discretion of the reviewer. 
 
Comments:  The surrogate recoveries were within the control limits.   
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9.  INTERNAL STANDARDS 

 
              Acceptable  
              Acceptable with qualification  
              Unacceptable 
       X      No internal standards analyzed 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
qualified as estimated (UJ).  If the internal standard area is <10% of the calibration area, 
both the detected and nondetected results are rejected (R).  If the internal standard area 
is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments:  
 

 
 

10.  DUPLICATE ANALYSES 
 
      X      Acceptable  
              Acceptable with qualification  
              Unacceptable 
             No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 
  RPD  =   2(Value 1 - Value 2)   x   100% 
    Value 1 + Value 2 
     
Comments:     Laboratory duplicate analysis was within QC criteria for Diesel analysis. 
Duplicate analysis of 11MP32SB04 for Motor Oil range  had an RPD above QC limits results 
qualified “J” as estimated. 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name:  Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.OX70  

 

K1108031-DV-RDM TPHD.doc –11/11/10            Page 9 of 11 

 
11.  ANALYTE IDENTIFICATION 

 
Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. 
 
Comments: TPH as diesel was in the range of C10 to C25 and TPH as motor oil was in the 
range of C25 to C36.   

 
 

 
12.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
Purgeable analyses, water samples: 
ug/L = (analyte area)(amount of external standard, ng)          
               (external standard area)(volume of water purged, mL) 
 
Purgeable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)                    
 (external standard area)(weight of soil extracted, g)(fraction solids) 
 
Extractable analyses, water samples: 
ug/L =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)       
                   (external standard area)(volume of sample extracted, mL)(injection volume, uL) 
 
Extractable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)  
               (external standard area)(weight of sample extracted, g)(fraction solids)(injection volume, uL) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MP32SB04 
TPHD: ((23.65*10*1)/(30.38*0.818))*1 = 9.51678 mg/kg 
Lab reported: 9.5 mg/kg 
TPH as Motor Oil: ((80.16*10*1)/(30.38*0.818))*1 = 32.256 mg/kg 
Lab reported 32 mg/kg 
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13.  OVERALL ASSESSMENT OF DATA 

 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
            Acceptable 
      X       Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

14. USABILITY OF DATA 
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A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
15.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problem requiring corrective action was found. 
 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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Laboratory:  Columbia Analytical 

 
Lab Project Number:  K1108365  

Sampling Dates:  08/23/2011 to 08/29/2011 
 
Sample Matrix:  Soil  

Analytical Method: General Chemistry 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Bryan Kroon                                                   Date:        12/2/11        
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 11MP47SB26 K1108365-001 
 

2 11MP47SB22 K1108365-002 
 

3 11MP60SB24 K1108365-003 
 

4 11MP45SB12 K1108365-004 
 

5 11MP60SB04 K1108365-005 
 

6 11MP52SB08 K1108365-006 
 

7 11MP54SB04 K1108365-007 
 

8 11MP46SB04 K1108365-008 
 

9 11MP66SB10 K1108365-009 
 

10 11MP66SB06 K1108365-010 
 

11 11MP61SB08 K1108365-011 
 

12 11MP49SB16 K1108365-012 
 

13 11MP57SB12 K1108365-013 
 

14 11MP89SB30 K1108365-020 
 

15 11MP51SB04 K1108365-022 
 

16 11MP61SB04 K1108365-023 
 

17 11MP56SB06 K1108365-024 
 

18 11MP58SB08 K1108365-025 
 

19   
 

20 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        Preparation Blank and Calibration Blank results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
YES  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments:  Following analytical methods were used: Total Solids by 160.3M, Particle Size 
Distribution by ASTM D422, and Atterberg Limits by ASTM D4318, Specific Gravity by 
SM2710F.  
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1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
 

Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: NA   

 

 

 

 

 

 
 
 

3.  LABORATORY CONTROL SAMPLE 
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      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  NA   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments: NA 
 
 
 
 
 
 
 
 
 
   

5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
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The following blanks were analyzed: 
      X       Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  NA 

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
          Field Duplicates  
     X       Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
 
 
 
 
 

 
Comments: Laboratory duplicate analysis was within QC Criteria. 
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7.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  NA 
 
 
  

 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
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9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
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Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108365  

Sampling Dates:  8/22/11 to 8/29/11 
 
Sample Matrix:  Sediment  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:        12/2/11        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 11MP47SB26 K1108365-001 

 
2 11MP47SB22 K1108365-002 

 
3 11MP60SB24 K1108365-003 

 
4 11MP45SB12 K1108365-004 

 
5 11MP60SB04 K1108365-005 

 
6 11MP46SB04 K1108365-008 

 
7 11MP66SB10 K1108365-009 

 
8 11MP66SB06 K1108365-010 

 
9 11MP61SB08 K1108365-011 

 
10 11MP49SB16 K1108365-012 

 
11 11MP57SB12 K1108365-013 

 
12 11MP89SB30 K1108365-020 

 
13 11MP51SB04 K1108365-022 

 
14 11MP61SB04 K1108365-023 
15 11MP56SB06 K1108365-024 
16 11MP58SB08 K1108365-025 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
               Case Narrative present 

Quality Control Summary Package: 
     X          Data Summary sheets  
     X          Initial and Continuing Calibration results  
     X         CRDL Standard results  
     X         Preparation Blank and Calibration Blank results  
     X         ICP Interference Check Sample results  
     *          Matrix Spike recoveries  
     X          Matrix Duplicate results  
     X         Laboratory Control Sample recoveries  
     X      Method of Standard Additions results  
     *      ICP Serial Dilution results  
     X      Instrument Detection Limits  
     X         ICP Interelement Correction Factors 
       X       ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
     X         Chain-of-Custody Records 
      X        Instrument Printouts 
     X        Sample Preparation Notebook Pages 
     X         Logbook and Worksheet Pages 
     X        Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                NO  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Matrix spikes analyzed had Antimony, Calcium, Copper, Magnesium and Zinc 
recoveries outside QC limits, associated results are qualified “J”. Post digestion spike results 
were within QC limits. 

 

 

 

 

 

 

5.  BLANKS AND BACKGROUND SAMPLES 
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      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
            Field Duplicates  
     X        Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments:  Laboratory duplicate analysis had Antimony and Mercury that was above control 
limits, results are qualified “J” as estimated in associated samples. 
   

 
 
 
   

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Chromium had a percent difference greater than 10 in 11MP46SB04 serial 
dilution, results qualified “J”. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
             Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
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Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Post digestion spike analysis was within QC Criteria. 
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108365 

Date Col1ected: 08/24/11 

Date Rece~ved: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Pr~ject Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP47SB26 Lab Code: K1108365-001 

Analysis D~l. Date Date 
Analyte Method MRL MDL Factor Extracted Analy,zed 

Aluminum 6010B 9.8 0.4 2.0 09/22/11 10/11/11 

Antimony 6020A 0.049 0.009 5.0 09/22/11 10/26/11 

Arsenic 6020A 0.50 0.06 5.0 09/23/1:l 10/26/11 

Barium 6020A 0.050 0.005 5.0 09/23/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/23/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/23/11 10/25/11 

calcium 6010B 9.8 2.0 2.0 09/22/11 10/11/11 

Chromium 6020A 0.20 0.03 5.0 09/23/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/23/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/23/11 10/26/11 

Iron 6010B 2.0 0. 7' 2.0 09/22/11 10/11/11 

Lead 6020A 0.050 0.009 5. 0. 09/23/11 10/25/11 

Magnesium 6010B 3.9 0.3 2.0 09/22/11 10/11/11 

Manganese 6010B 0.20 0.02 2.0 09/22/11 10/11/11 

Mercury 7471A 1. 80 0.180 100.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/23/11 10/26/11 

Potassium 6010B 58.6 19.5 2.0 09/22/11 10/11/11 

Selenium 7742 0.10 0.03 2.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/22/11 10/27/11 

Sodium 6010B 39.0 3.9 2.0 09/22/11 10/11/11 

Thallium 6020A 0.020 0.002 5.0 09/23/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/23/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/23/11 10/25/11 

% Sol.i.ds: 86.1 

Comments: 

Form I - IN 

Result c Q 

5130 

23.9 N* 'J 
111 

138 

0.756 ' 

0.496 
.. 

1970 N 

16.7 

9.570 

57.2 N 

33400 

15.7 

2020 N 

326 

16.0 * :) 
30.2 

1270 

0.68 

0.325 

66.9 

o.o88 

34.3 

108 N :r 

545 



Client: 
Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

Batch QClD K11 08363-00SD 
Batch QClS Kll 08363-0088 
Batch QClSD K1108363-008SD 
11MP47SB26 K1108365-001 
11MP47SB26D K1108365-00ID 
11MP47SB26S Kll 08365-00 IS 
11MP47SB26SD K1108365-001SD 
11MP47SB22 Kll 08365-002 
11MP60S:824 K1108365-003 
11MP45SB12 Kll 08365-004 
11MP45SB12D K1108365-004D 
11MP45SB12S Kll 08365-0048 
11MP45SB12SD K1108365-004SD 
11MP60SB04 1(1108365-005 
11MP60SB04D K11 08365-00SD 
11MP60SB04S K11 08365-005S 
11MP60SB04SD K11 08365-005SD 
11MP46SB04 K11 08365-008 
11MP66SBIO K1108365-009 
11MP66SB06 K 11 08365-010 
11MP61SB08 Kll 08365-011 
11MP49SB16 K1108365-012 
11MP57SB12 1<1108365-013 

UMP89SB30 K11 08365-020 
11MP51SB04 K11 08365-022 
11MP61SB04 Kll 08365-023 
11MP56SB06 K1108365-024 
11MP58SB08 K1108365-025 
Method Blank K1108365-MB1 
Method Blank K1108365-MB2 

Date: 

Service Request: Kll08365 

544 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108365 

Date Collected: 08/24/11 

Date Received: 09/07/11 

l?roject No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL Units: mg /Kg 

Basis: DRY 

Sample Name: 11MP47SB22 Lab Code; K1108365-002 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 9.9 0.4 2.0 09/22/11 10/11/11 

Antimony 6010B 2.0 0.5 2.0 09/22/11 10/11/11 

Arsenic 6010B 2.0 0.9 2.0 09/22/11 . 10/11/11 

Barium 6020A 0.049 0.005 5.0 09/23/11 10/25/11 

Beryllium 6020A 0. 020 0.003 5.0 09/23/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/23/11 10/25/11 

Calcium 60108 9.9 2.0 2. 0 09/22/11 10/11/11 

Chromium 6020A 0.20 0.03 5.0 09/23/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/23/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/23/11 10/26/11 

Iron 60108 2.0 0.7 2.0 09/22/11 10/11/11 

Lead 6020A 0.049 0.009 5,0 09/23/11 10/25/11 

Magnesium 60108 4.0 0.3 2.0 09/22/11 10/11/11 

Manganese 60108 0.20 ·a. 02 2.0 09/22/11 10/11/11 

Mercury 7471A 19.9 1.99 1000.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/23/11 10/26/11 

Potassium 6010B 59.4 19.8 2.0 09/22/11 10/11/11 

Selenium 7742 0.10 0.03 2.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/22/11 10/27/11 

Sodium 60108 39.6 4.0 2.0 09/22/11 10/11/11 

Thallium 6020A 0.020 0.002 5.0 09/23/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/23/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/23/11 10/25/11 

% Solids: 91.9 

Comments: 

Form I - IN 

R.esult c Q 

3180 

481 N* 

1470 

133 

0.542 

0.621 

5270 N 

17.9 

17.7 

61.6 N 

47300 

12.1 

11400 N 

794 

303 * 

62.3 

1360 

0.84 

0.255 

71.0 

0.111 

20.8 

107 N 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Se~ce Request: K1108365 

Date Collected: 08/23/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP60SB24 Lab Code: Kll08365-003 

Analysis .Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 9.8 0.4 2.0 09/22/11 10/11/11 

Antimony 6010B 2.0 0.5 2.0 09/22/11 10/11/11 

Arsenic 6020A 0.49 0.06 5.0 09/23/11 10/26/11 

Barium 6020A 0.049 0.005 5.0 09/23/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/23/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/23/11 10/25/11 

Calcium GOlOB 9.8 2.0 2.0 09/22/11 10/11/11 

Chromium 6020A 0.20 0.03 5.0 09/23/11 10/25/11 

Cob~lt 6020A 0.020 0.003 5.0 09/23/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/23/11 10/26/11 

Iron 6010B 2.0 0.7 2.0 09/22/11 10/11/11 . 

Lead 6020A 0.049 0.009 5.0 09/23/11 10/25/11 

Magnesium 6010B 3.9 0.3 2.0 09/22/11 10/11/11 

Manganese 6010B 0.20 0.02 2.0 09/22/11 10/11/11 

Mercury 7471A 1.81 0.181 100.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/23/11 10/26/ll 

Potassium 6010B 58.9 19.6 2.0 09/22/11 10/11/11 

Selenium 7742 0.10 0.03 2.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/22/11 10/27/11 

Sodium 6010B 39.3 3.9 2.0 09/22/11 10/11/11 

Thallium 6020A 0.020 0.002 5.0 09/23/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/23/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/23/11 10/25/11 

% solids: 87.1 

Comments: 

Form I - IN 

Result c Q 

4420 

64.9 N* T 
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87.1 
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0.313 

1350 N ::r 
12.4 

7.310 

35.4 N f3 
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1620 N rs 
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38.6 * IJ 
27.2 
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0.26 

0.230 

79.1 

0.112 

24.0 

67.8 N r:r 
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INORGANIC ANALYSIS DATA PACKAGE 

Cl1ent: Ecology And Environment, ~Incorpo Service Request: Kl108365 

Date Collected: 08/22/11 

Date Received: 09/07/11 

Units: mg /Kg 

Basis: DRY 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP45SB12 Lab Code: Kll08365-004 

Analysis D.i.l. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.0 0.4 2.0 09/22/11 10/11/11 

Antimony 6020A 0.050 0.009 5.0 09/22/11 10/26/11 

Arsenic 6020A 0.50 0.06 5.0 09/23/11 10/26/11 ° 

Barium. 6020A 0.050 0"005 5.0 09/23/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/23/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/23/11 10/25/11 

Calcium GOlOB 10.0 2.0 2.0 09/22/11 10/11/11 

Chromium 6020A 0.20 0.03 5.0 09/23/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/23/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/23/11 10/26/11 

Iron 6010B 2.0 0.7 2.0 09/22/11 10/11/11 

Lead 6020A 0.050 0.009 5.0 09/23/11 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/22/11 10/11/11 

Manganese 6010B 0.20 0.02 2.0 09/22/11 10/11/11 

Mercury 7471A 38.6 3.86 2000.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/23/11 10/26/11 

Potassium 6010B 59.7 19.9 2.0 09/22/11 10/11/11 

Selenium 7742 0.10 0.03 2.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/22/11 10/27/11 

Sodium 6010B 39.8 4.0 2.0 09/22/11 10/11/11 

Thallium 6020A 0.020 0.002 5.0 09/23/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/23/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/23/11 10/25/11 

% Sol.i.ds: 86. 6 

Comments: 

Form I - IN 

Result c Q 

4110 

16.5 N* .) 

152 

126 

0.441 

0.595 

1970 N 

13.8 

13.9 

47.1 N -:5" 
36900 

12.3 

1020 N 

767 

1020 * 'S 
41.5 

1040 

0,58 

0.173 

49.9 

0.116 

25.3 

96.2 N J 

548 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08365 

Date Collected: 08/23/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP60SB04 Lab Code: K1108365-005 

Analysis D:Ll. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.0 0.4 2.0 09/29/11 10/10/11 

Antimony 6020A 0.498 0.090 50.0 09/29/11 10(26/11 

Arsenic 6020A 9.96 1.20 100.0 09/29/11 10/26/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calcium 6010B 10.0 2.0 2.0 09/29/11 10/10/11 

Chl:om.ium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/29/11 10/:26/11 

Iron 6010B 2.0 0.7 2.0 09/29/11 10/10/11 

Lead 6020A 0.050 0.009 5.0 09/29/11 10/25/11 

Magne.sium 6010B 4.0 0.3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury I 7471A 19.0 1.90 1000.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/29/11 10/26/11 

Potassium 6010B 59.8 19.9 2.0 09/29/11 10/10/11 

Selenium 7742 0.49 0.15 10.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/29/11 10/27/11 

Sodiwn 6010B 39.8 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 u 0.002 5.0 09/29/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

% Solids: 92.1 

Comments: 

Form I - IN 

Result c Q 

2160 

181 N r.r 
2510 

145 

0.880 

0.387 

5980 

10.1 

17.7 

57.9 

40800 

15.1 

8040 

845 

276 * '"S"" 
56.1 

1240 

0.95 

0.227 

47.8 

0.170 

20.7 

101 N ..) 

549 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108365 

Date Collected: 08/23/11 

Date Received: 09/07/11 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL Units: mg/Kg 

Basis: DRY 

Sample Name: 11MP46SB04 Lab Code: K1108365-008 

Analysis Dil. Date Date 

Analyte Method MRL MDL Factor E·xtracted Analyzed 

Aluminum 6010B 10.0 0.4 2.0 09/29/11 10/10/11 

Antimony 6010B 2.0 0.5 2.0 09/29/11 10/10/11 

Arsenio 6010B 2.0 0.9 2.0 09/29/11 10/10/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Bery~lium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calcium 6010B 10.0 2.0 2.0 09/29/11 10/10/11 

Chromium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/29/11 10/26/11 

Iron 6010B 2.0 0.7 2.0 09/29/11 10/10/11 

Lead 6020A 0.050 0.009 5.0 09/29/11 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury 7471A 19.2 1. 92 1000.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/29/11 10/26/11 

Potassium 6010B 60.2 20.1 2.0 09/29/11 10/10/11 

Selenium 7742 0.99 0.30 20.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/29/11 10/27/11 

Sodium 6010B 40.1 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 0.002 5.0 09/29/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

% Solids: 89, 8 

Comments: 

Form I - IN 

Result c Q 

8830 

15800 N p-
4650 * 

..,.. 
830 

D. 690 

0.390 

4830 

26.9 :r 
11.4 

81.6 

29200 

0.074 

6510 

626 

167 * ' 

50.7 

3240 

2.73 

0.222 

279 

0.414 

19.1 

90.8 N 'J" 

550 



Columbia Analytical Services 

Metals 

- I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108365 

Date Collected: 08/28/11 Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: l1MP66SB10 

Analysi~ 

Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

ca~cium 6010B 2.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 0.190 

Nickel 6020A 0.20 

Potassium 6010B 60.2 

Selenium 7742 0.10. 

Silver 6020A 0.020 

Sodium 6010B 40.1 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 87. 5 

Comments: 

MDL 

0.4 

0.009 

0.06 

0.005 

0.003 

0.003 

0.6 

0.03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

0.019 

0.03 

20.1 

0.03 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Received: 09/07/11 

Un:Lts: mg/Kg 

Basis: DRY 

Lab Code: K1108365-009 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 09/29/11 10/10/11 

5.0 09/29/11 10/26/11 

5.0 09/29/11 10/26/11 

5.0 09/29/11 10/25/11 

5.0 09/29/11 10/26/11 

5.0 09/29/11 10/25/11 

2.0 09/29/11 10/10/11 

5.0 09/29/11 10/25/11 

5.0 09/29/11 10/25/11 

5.0 09/29/11 10/26/11 

2.0 09/29/11 10/10/11 

5.0 09/29/11 10/25/11 

2.0 09/29/11 10/10/11 

2.0 09/29/11 10/10/11 

10.0 09/14/11 09/14/11 

5.0 09/29/11 10/26/11 

2.0 09/29/11 10/10/11 

2.0 10/13/11 10/21/11 

5.0 09/29/11 10/27/11 

2.0 09/29/11 10/10/11 

5.0 09/29/11 10/25/11 

5.0 09/29/11 10/25/11 

5.0 09/29/11 10/25/11 

Form I - IN 

Result c Q 

9950 

24.6 N --.} 
78.0 

90.9 

0.396 

0.442 

1760 

20.7 

16.1 

33.8 

45400 

9.360 

4210 

731 

1. 87 * ':J 
39.8 

897 

0.19 

0.132 

49.9 

0.067 

29.1 

95.9 N "J 

551 



Columbia Analytical Services 

Metals 

- I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08365 

Date Collected: 08/28/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP66SB06 Lab Code: K1108365-010 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.0 0.4 2.0 09/29/11 10/10/11 

Antimony 6010B 2.0 0.5 2.0 09/29/11 10/10/11 

Arsenic 6020A 0.50 0.06 5.0 09/29/11 10/26/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Bery~lium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calcium 6010B 10.0 2.0 2.0 09/29/11 10/10/11 

Chromium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt '6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/29/11 10/26/11 

Iron 6010B 2.0 0.7 2.0 09/29/11 10/10/11 

Lead 6020A 0.050 0. 009 5.0 09/29/11 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury 7471A 1. 88 0.188 100.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/29/11 10/26/11 

Potassium 6010B 60.1 20.0 2.0 09/29/11 10/10/11 

Selenium 7742 0.10 0.03 2.0 10/13/11 10/21/11 

Silver 6020A .0.020 0.008 5.0 09/29/11 10/27/11 

Sodium 6010B 40.0 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 0.002 5.0 09/29/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

% solids: 88.4 

Comments: 

Form I - IN 

Result c Q 

10600 

131 N 

196 

87.3 

0.365 

0.401 

2520 

19.9 

14.3 

29.6 

21400 

9.170 . 

4710 

360 

31.0 * 
33.0 

981 

0.34 

0.139 

55.3 

0.074 

29.2 

84.3 N 

552 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08365 

Date Collected: 08/29/11 

Date Rece~ved: 09/07/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP61SB08 Lab Code: K1108365-011 

Analysis D~l. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.0 0.4 2.0 09/29/11 10/10/11 

Antimony 6020A 0.050 0.009 5.0 09/29/11 10/26/11 

Arsenic 6020A 0.50 0.06 5.0 09/29/11 10/26/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calcium 6010B 10.0 2.0 2.0 09/29/11 10/10/11 

Chromium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/29/11 10/26/11 

Iron GOlOB 2.0 0.7 2.0 09/29/11 10/10/1.1 

Lead 6020A 0.050 0.009 5.0 09/29/11 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury 7471A 0.020 0.002 1.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/29/11 10/26/11 

Potassium 6010B 59.9 20.0 2.0 09/29/11 10/10/11 

Selenium 7742 0.10 0.03 2.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/29/11 10/27/11 

Sodium 6010B 39.9 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 0.002 5.0 09/29/11 10/25/11 

Vanadium ·6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

%Solids: 73.1 

Comments: 

Form I - IN 

Result c Q 

14200 

4.390 N 

42 .o 
123 

0.327 

0.162 

2470 

19.1 

6.270 

16.9 

18600 

7. 470 

3600 

227 

0. 779 • 
18.6 

597 

0.21 

0.106 

79.1 

0.100 

32.0 

47.3 N 

553 



Columbia Analytical Services 

Metals 

-I -
INORGANIC ANALYSIS DATA PACKAGE 

Cl~ent: Ecology And EnvirOnment, Incorpo Service Request: Kl108365 

Date Collected: 08/26/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP49SB16 Lab Code: K1108365-012 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted An.E!.lyzed 

Aluminum 6010B 10.0 0.4 2.0 09/29/11 10/10/11 

Antimony 6020A 0.050 0.009 5.0 09/29/11 10/26/11 

Arsenic 6020A 0.50 0.06 5.0 09/29/11 10/26/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calciwri 6010B 10.0 2.0 2.0 09/29/11 10/10/11 

Chromium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Copper 6020A 0.10 0.05 5. 0 09/29/11 10/26/11 

Iron 6010B 2.0 0.7 2.0 09/29/11 10/10/11 

Lead 6020A 0.050 0.009 5.0 09/29/11 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury 7471A 0.180 0.018 10.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5 :o 09/29/11 I 10/26/11 

Potassium 6010B 59.8 19.9 2.0 09/29/11 10/10/11 

Selenium 7742 0.10 0.03 2.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/29/11 10/27/11 

Sodium 6010B 39.8 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 0.002 5.0 09/29/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zi.nc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

% Solids: 87. 3 

Comments: 

Form I - IN 

Result c Q 

11400 

37.5 N 

68.0 

110 

0.267 

0.184 

2450 

18.8 

6.790 

17.5 

17700 

5.130 

4190 

226 

2. 68 * 
18.7 

705 

0.04 J 

0.090 

151 

0.069 

27.1 

46.8 N 

554 



Columbia Analytical Services 

Metals 

-!-
INORGANIC ANALYSIS DATA PACKAGE 

Cl~ent: Ecology And Environment, Incorpo Service Request: K1108365 

Date Collected: 08/29/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MI'57SB12 Lab Code: K1108365-013 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminwn 6010B 10.0 0.4 2.0 09/29/11 10/10/11 

Antimony 6010B 2.0 0.5 2.0 09/29/11 10/10/11 

Arsenic 6010B 2.0 0.9 2.0 09/29/11 10/10/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmiwn 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calcium 6010B 10.0 2.0 2.0 09/29/11 10/10/11 

Chromium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt 6020A 0.020 0.1)03 5.0 09/29/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/29/11 10/26/11 

Iron GOlOB 2.0 0.7 2.0 09/29/11 10/10/11 

Lead 6020A 0.050 0.009 5.0 09/29/11 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury 7471A 37.4 3.74 2000.0 09/14/11 09/i4/11 

Nickel 6020A 0.20 0.03 5.0 09/29/11 10/26/11 

Potassium 6010B 59.9 20.0 2.0 09/29/11 10/10/11 

Selenium 7742 0.49 0.15 10.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/29/11 10/27/11 

Sodium 6010B 39.9 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 0.002 5.0 09/29/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

% Solids: 85. 6 

Comments: 

Form I - IN 

Result c Q 

8130 

8190 N -0 
3900 • 

150 

0.331 

0.263 

5730 

14.3 

6.990 

25.0 

26700 

. 1.100 

2560 

351 

1610 • "5 
23.5 

836 

1. 82 

0.126 

85.2 

0.143 

18.9 

50.6 N J 

555 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment 1 Incorpo Service Request: K1108365 

Date Collected: 08/27/11 

Date Received: 09/07./11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP89SB30 Lab Code: K1108365-020 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.0 0.4 2.0 09/29/11 10/10/11 

Antimony 6020A 0.050 0.009 5.0 09/29/11 10/26/11 

Arsenic 6020A 0.50 0.06 5.0 09/29/11 10/26/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calcium GOlOB 2.0 0.6 2.0 09/29/11 10/10/11 

Chromium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/29/11 .10/26/11 

Iron 6010B 2.0 0.7 2.0 09/29/11 10/10/11 

Lead 6020A 0.050 0.009 5.0 09/29/11 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury 7471A 0.183 0. 018 10.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/29/11 10/26/11 

Potassium 6010B 60.1 20.0 2.0 09/29/11 10/10/11 

Selenium 7742 0.10 0.03 2.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/29/11 10/27/11 

Sodium 6010B 40.1 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 0.002 5.0 09/29/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

%Solids: 87.6 

Comments: 

Form I - IN 

:Result c Q 

5280 

46.1 N -...) 
28.7 

79.6 

0.470 .. 

0.254 

663 

16.8 

8.070 

36.1 

33700 

9.290 

936 

168 

0.932 * 
39.7 

966 

0.24 

0.113 

40.4 

0.090 

31.9 

85.7 N ~ 

556 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108365 

Date Collected: 08/24/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

~roject Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP51SB04 Lab Code: K1108365-022 

Analysis Oil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.0 0.4 2.0 09/29/11 10/10/11 

Antimony 6010B 2.0 0.5 2.0 09/29/11 10/10/11 

Arsenic 6020A 0.50 0.06 5.0 09/29/11 10/26/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calcium 6010B 10.0 2.0 2.0 09/29/11 10/10/11 

Chromium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

CopPer 6020A 0.10 0.05 5.0 09/29/11 10/26/11 

Iron 6010B 2.0 0.7 2.0 09/29/11 10/10/11 

Lead 6020A 0.050 0.009 5.0 09/29/11 10/25/11 

Magnesium . 6010B 4.0 0,3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury 7471A 1. 85 0.185 100.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/29/11 10/26/11 

Potassium 6010B 59.9 20.0 2.0 09/29/11 10/10/11 

Seleniuin 7742 0.49 0.15 10.0 10/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/29/11 10/27/11 

Sodium 6010B 39.9 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 0.002 5.0 09/29/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

% Sol.ids: 89.5 

Comments: 

Form I - IN 

Result c Q 

3130 

247 N J 
879 

90.1 

0.576 

0.461 

2150 

10.8 

14.3 

59.1 

39600 

13.1 

1820 I 

388 

70.7 * iJ 
49.8 

940 

1.06 

0.181 

37.1 J 

0.154 

18.0 

94.7 N J 
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Coluinbia Analytical Services 

Metal~ 

- 1-
JNORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108365 

Date Collected: 08/29/11 

Date Received: 09/07/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MJ?61SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadm:ium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 . 
Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 0.189 

Nickel 6020A 0.20 

Potassium 6010B 59.9 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.9 

Thallium 6020A 0. 020· 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 74.8 

Cormnents: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108365-023 

Dil. Date Date 
MDL Factor Extracted Analyzed 

0.4 2.0 09/29/11 10/10/11 

0.009 5.0 09/29/11 10/26/11 

0.06 5.0 09/29/11 10/26/11 

0.005 5.0 09/29/11 10/25/11 

0,003 5.0 09/29/11 10/26/11 

0,003 5.0 09/29/11 10/25/11 

2.0 2.0 09/29/11 10/10/11 

0.03 5.0 09/29/11 10/25/11 

0.003 5.0 09/29/11 10/25/11 

0.05 5.0 09/29/11 10/26/11 

0.7 2.0 09/29/11 10/10/11 

0.009 5.0 09/29/11 10/25/11 

0.3 2.0 09/29/11 10/10/11 

0.02 2.0 09/29/11 10/10/11 

0,019 10.0 09/14/11 09/14/11 

0.03 5.0 09/29/11 10/26/11 

20.0 2.0 09/29/11 10/10/11 

0.03 2.0 10/13/11 10/21/11 

0,008 5.0 09/29/11 10/27/11 

4.0 2.0 09/29/11 10/10/ll 

0.002 5.0 09/29/11 10/25/11 

0.02 5.0 09/29/11 10/25/11 

0.2 5.0 09/29/11 10/25/11 

Form I - IN 

Result c Q 

14300 

2.330 N 

52.9 

119 

0.315 

0.156 

2490 

18.4 

6.070 

16.7 

17900 

7.340 

3540 

211 

2. 62 * 
17.1 

568 

0.24 0 

0.099 

75.2 

0.099 

33.2 

47.1 N r:s-
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Columbia Analytical Services 

Metals 

- !-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Servi·ce Request: K1108365 

Date CoLlected: 08/29/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

S~le Name: 11MP56SB06 Lab Code: K1108365-024 

Analysis Dil. Date Date 

Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.0 0.4 2.0 09/29/11 16/10/11 

Antimony 6010B 2.0 0.5 2.0 09/29/11 10/10/11 

Arsenic 6010B 2.0 0.9 2.0 09/29/11 10/10/11 

Barium 6020A 0.050 0.005 5.0 09/29/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/29/11 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Calcium 6010B 10.0 2.0 2.0 09/29/11 10/10/11 

Chromium 6020A 0.20 0.03 5.0 09/29/11 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 09/29/11 10/25/11 

Copper 6020A 0.10 0.05 5.0 09/29/11 10/26/11 

Iron 6·010B 2.0 0.7 2.0 09/29/11 10/10/11 

Lead 6020A 0.050 0.009 5.0 09/29/11 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/29/11 10/10/11 

Manganese 6010B 0.20 0.02 2.0 09/29/11 10/10/11 

Mercury 7471A 94.2 9.42 5000.0 09/14/11 09/14/11 

Nickel 6020A 0.20 0.03 5.0 09/29/11 10/26/11 

Potassium 6010B 60.1 20.0 2.0 09/29/11 10/10/11 

Selenium 7742 0.10 0.03 2.0 1.0/13/11 10/21/11 

Silver 6020A 0.020 0.008 5.0 09/29/11 10/27/11 

Sodium 6010B 40.1 4.0 2.0 09/29/11 10/10/11 

Thallium 6020A 0.020 0.002 5.0 09/29/11 10/25/11 

Vanadium 6020A 0.20 0.02 5.0 09/29/11 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/29/11 10/25/11 

%Solids: 77.4 

Comments: 

Form I - IN 

Result c Q 

10400 

1190 N :r 
715 * ::> 
198 

0.398 

0.514 

2190 

22.0 

9.250 

56.8 

37200 

59.8 

3260 

378 

2030 • '1" 
27.2 

854 

0.46 

0.158 

86.8 

0.114 

34.1 

461 N ~ 
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Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

ciient: Ecology And Environment, Incorpo Service Request: K1108365 

Date Collected: 08/29/11 

Date Received: 09/07/11 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP58SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 20.0 

Arsenic 6010B 2.0 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 18.9 

Nickel 6020A 0.20 

Potassium 6010B 59.9 

Selenium 7742 0.99 

Silver 6020A 0. 020 

Sodium 6010B 39.9 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 86.4 

Corrunents: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108365-025 

Oil. Date Date 
MDL Factor Extracted Analyzed 

0.4 2.0 09/29/11 10/10/11 

5.0 20.0 09/29/11 10/11/11 

0.9 2.0 09/29/11 10/10/11 

0.005 5.0 09/29/11 10/25/11 

0.003 5.0 09/29/11 10/26/11 

0.003 5.0 09/29/11 10/25/11 

2.0 2.0 09/29/11 10/10/11 

0.03 5.0 09/29/11 10/25/11 

0.003 5.0 09/29/11 10/25/11 

0.05 5.0 09/29/11 10/26/ll 

0.7 2.0 09/29/11 10/10/11 

0.009 5.0 09/29/11 10/25/11 

0.3 2.0 09/29/ll 10/10/11 

0.02 2.0 09/29/11 10/10/11 

1. 89 1000.0 09/14/11 09/14/11 

0.03 5.0 09/29/11 10/26/11 

20.0 2.0 09/29/ll 10/10/11 

0.30 20.0 10/13/11 10/21/11 

0.008 5.0 09/29/11 10/27/11 

4.0 2.0 09/29/11 10/10/11 

0.002 5.0 09/29/11 10/25/11 

0.02 5.0 09/29/11 10/25/11 

0.2 5.0 09/29/11 10/25/11 

Form I - IN 

---~--------------

Result c Q 

7310 

19600 N 

4460 * ~ 
446 

0.327 

0.271 

3090 

16.8 

5.500 

26.9 

27900 

0.047 J 

2150 

247 

622 * '0 
18.6 

1440 

3.04 

0.196 

96.5 

0.257 

14.2 

41.7 N ~ 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108365-DV-RDM SPLP METALS.DOC- 11/3/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108365  

Sampling Dates: 8/26/2011 to 8/29/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:       12/2/11       
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 11MP52SB28 K1108365-018 

 
2 11MP56SB06 K1108365-024 

 
3 11MP58SB08 K1108365-025 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   

   

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108365-DV-RDM SPLP METALS.DOC- 11/3/10 Page 2 of 9 

 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      *         Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP52SB28 and 11MP58SB08 were designated for matrix spike.  All 
SPLP metals recoveries were within the control limits. 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
            Acceptable   
      X       Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank contains Calcium above the reporting limit, results for Calcium 
in samples 11MP52SB28 and 11MP56SB06 are qualified “U” as non-detect.  

 
 

6.  DUPLICATE ANALYSES 
 
             Acceptable 
       X      Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Laboratory duplicate analysis had RPD greater than 35% for Aluminum, 
associated results are qualified “J” as estimated, all other metals were within control limits. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Serial Dilution analyses was within control limits with the exceptions of aluminum 
and Silver, associated results are qualified “J”. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP52SB28 
Al: (2.722mg/L)*(50mL/50mL) = 2.722 mg/L = 2722 ug/L 
Lab reported 2720 ug/L 
SB: (0.1983mg/L)*(50mL/50mL) = 0.1983 mg/L = 198.3 ug/L 
Lab reported 198 ug/L   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
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QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Columbia Analytical Services 

SPLP Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108365 

Date Collected: 08/26/11 

Date Received: 09/07/11 

Units: ug/L 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Sampl.e Name : 11MP52SB28 Lab Code: K1108365-018 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 60108 50 45 l.O 09/14/11 10/12/11 

Antimony 60108 50.0 20.0 1.0 09/14/11 10/12/11 

Arsenic 60108 100 20 1.0 09/14/11 10/12/11 

Barium 6010B 1000 1.0 1.0 09/14/:1,1 10/12/11 

Beryllium 60108 5.0 0.15 1.0 09/14/11 10/12/11 

Cadmium 6010B 10 2.0 1.0 09/14/11 10/12/11 

Calcium 6010B 1000 10.0 1.0 09/14/11 10/12/11 

Chromium 60108 10.0 2.5 1.0 09/14/11 10/12/11 

Cobalt 60108 10 2.0 1.0 09/14/11 10/12/11 

Copper 60108 10.0 3.0 1.0 09/14/11 10/12/11 

Iron 60108 20.0 10.0 1.0 09/14/11 10/12/11 

Lead 60108 50.0 15.0 1.0 09/14/11 10/12/11 

Magnesium 60108 200 1.0 1.0 09/14/11 10/12/11 

Manganese 60108 5.0 0.4 1.0 09/14/11 10/12/11 

Mercury 7470A 1. 00 0.40 1.0 09/14/11 10/13/11 

Nickel 60108 20.0 2.0 1.0 09/14/11 10/12/11 

Potassium 60108 400 100 1.0 09/14/11 10/12/11 

Selenium 60108 100 20 1.0 09/14/11 10/12/11 

Silver 60108 20.0 5.0 1.0 09/14/11 10/12/11 

Sodium 60108 10000 30 1.0 09/14/11 10/12/11 

Thallium 60108 100 20 1.0 09/14/11 10/12/11 

Vanadium 60108 10.0 3.0 1.0 09/14/11 10/12/11 

Zinc 60108 500 4.5 1.0 09/14/11 10/12/11 

% Solids: 0.0 

Comments: 

Form I - IN 

Result c Q 

2720 

198 

43 J 

33.6 J 

0.19 J 

2.0 u 
1330 X 

3.5 J 

2.0 u 
6.3 J 

3160 

15.0 u 
621 

25.8 

5. 76 

5.7 J 

480 

20 u 
7.3 J 

9460 J 

20 u 
11.0 

25.5 J 
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Columbia Analytical Services 

SPLP Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08365 

Date Collected: 08/29/11 

Date Received: 09/07/11 

Units: ug/L 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Sample Name: 11MP56SB06 Lab Code: K1108365-024 

Analysis Dil. Date Date 
Ana1yte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 50 45 1.0 09/14/11 10/12/11 

Antimony 6010B 50o0 20o0 1.0 09/14/11 10/12/11 

Arsenic 6010B 100 20 1o0 09/14/11 10/12/11 

Barium 6010B 1000 1.0 1.0 09/14/11 10/12/11 

Beryllium 6010B SoO Oo15 1.0 09/14/11 10/12/11 

Cadmium 6010B 10 2o0 1.0 09/14/11 10/12/11 

Calcium 6010B 1000 10o0 1.0 09/14/11 10/12/11 

Chromium 6010B 10o0 0 2o5 1.0 09/14/11 10/12/11 

Cobalt 6010B 10 200 1.0 09/14/11 10/12/11 

Copper 6010B 0 10o0 3o0 1.0 09/14/11 10/12/11 

Iron 6010B 20o0 10o0 1.0 09/14/11 10/12/11 

Lead 6010B SOoO 15o0 1.0 09/14/11 10/12/11 

Magnesium 6010B 200 1.0 1.0 09/14/11 10/12/11 

Manganese 6010B SoO Oo4 1.0 09/14/11 10/12/11 

MeJ;cul:y 7470A 10o0 4o00 1000 09/14/11 10/13/11 

Nickel 6010B 2000 2o0 1.0 09/14/11 10/12/11 

Potassium 6010B 400 100 1.0 09/14/11 10/12/11 

Selenium 6010B 100 20 1.0 09/14/11 10/12/11 

Silver 6010B 20o0 5o0 1o0 09/14/11 
0
10/12/11 

Sodium 6010B 10000 30 1.0 09/14/11 10/12/11 

Thallium 6010B 100 20 1.0 09/14/11 10/12/11 

Vanadium 6010B 10o0 3o0 1.0 09/14/11 10/12/11 

Zinc 6010B 500' 4o5 1.0 09/14/11 10/12/11 

% Solids: 0.0 

Comments: 

Form I - IN 

Result c Q 

2260 

2930 

204 

36o4 J 

0015 u 
2o0 u 

1570 X 

405 J 

2o0 u 
5o6 J 

2250 

1500 u 
818 

24o2 

65o5 

3o1 J 

493 

20 u 
8o0 J 

6860 J 

20 u 
6o6 J 

28o5 J 
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Columbia Analytical Services 

SPLP Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

C1ient: Ecology And Environment, Incorpo Service Request: Kl108365 

Date Co11eoted: 08/29/11 

Date Received: 09/07/11 

Units: ug/L 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Basis: NA 

Sample Name : 11MP58SB08 Lab Code: K1108365-025 

Analysis Dil. Date Date 
Anal.yte Method MRL MDL Factor Extracted Anal.yzed 

Aluminum 6010B 50 45 1.0 09/14/11 10/12/11 

Antimony 6010B 50.0 20.0 1.0 09/14/11 10/12/11 

Arsenic 6010B 100 20 1.0 09/14/11 10/12/11 

Barium 6010B 1000 1.0 1.0 09/14/11 10/12/11 

Beryllium 6010B 5.0 0.15 1.0 09/14/11 10/12/11 

Cadmium 6010B 10 2.0 1.0 .09/14/11 10/12/11 

Calcium 6010B 1000 10.0 1.0 09/14/11 10/12/11 

Chromium 6010B 10.0 2.5 1.0 09/14/11 10/12/11 

Cobalt 6010B 10 2.0 1.0 09/14/11 10/12/11 

Copper 6010B 10.0 3.0 1.0 09/14/11 10/12/11 

Iron 60108 20.0 10.0 1.0 09/14/11 10/12/11 

Lead 6010B 50.0 15.0 1.0 09/14/11 10/12/11 

Magnesium 6010B 200 1.0 . 1.0 09/14/11 10/12/11 

Manganese 6010B 5.0 0.4 1.0 09/14/11 10/12/11 

Mercury 7470A 10.0 4.00 10.0 09/14/11 10/13/11 

Nickel 6010B 20.0 2.0 1.0 09/14/11 10/12/11 

Potassium 6010B 400 100 1.0 09/14/11 10/12/11 

Selenium 6010B 100 20 1.0 09/14/11 10/12/11 

Silver 6010B 20.0 5.0 1.0 09/14/11 10/12/11 

Sodium 6010B 10000 30 1.0 09/14/11 10/12/11 

Thallium 6010B 100 20 1.0 09/14/11 10/12/11 

Vanadium 6010B 10.0 3.0 1.0 09/14/11 10/12/11 

Zinc 6010B 500 4.5 1.0 09/14/11 10/12/11 

% Sol.ids: 0. 0 

Comments: 

Form I - IN 

Result c Q 

325 tr 
26200 

4880 

48.3 J 

0.15 u 
2.0 u 

6410 X 

2.5 u 
2. 0 u 
3.0 u 
490 

15.0 u 
3920 

74.9 

25.2 

2. 8 J 

1030 

20 u 
7.7 J :r 

7150 J 

20 u 
3.0 u 
6.7 J 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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Laboratory: Columbia Analytical 

 
Lab Project Number:  K1108365  

Sampling Dates:  8/26/2011 
 
Sample Matrix:  Soil  

Analytical Method: SVOCs + TICs  (EPA 8270D) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:          Bryan Kroon                                               Date:     12/2/2011       
Technical QA Reviewer:                                Date:                            
Project Manager:          Bill Richards                                           Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP54SB04 K1108365-007 

 
2   

 
3   

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14 

 
 

 
 

 
15 

 
 

 
 

 
16 

 
 

 
 

 
17 

 
 

 
 

 
18 

 
 

 
 

 
19 

 
 

 
 

 
20 

 
 

 
 

 
 

 

 

 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA PACKAGE COMPLETENESS CHECKLIST: 

 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X        Case Narrative present 

Quality Control Summary Package: 
      X        Data Summary sheets 
      *         Matrix Spike/Spike Duplicate Recoveries 
      X        Laboratory Control Sample Recoveries 
      X         Method Blank Summaries 
      X        GC/MS Tuning and Mass Calibration 
      X         Initial Calibration Data 
      X         Continuing Calibration Data 
      X        Surrogate Compound Recovery Summary 
      X         Internal Standard Area Summary 

Sample and Blank Data Package Section 
       X        Reconstructed Ion Current (RIC) Chromatogram 
       X        Quantitation Reports 
       X        Raw and Enhanced Mass Spectra 
       X        Reference Mass Spectra for Target Compounds 
       X        Mass Spectral Library Search for TICs 

Raw QC Data Package Section 
       X        DFTPP and/or BFB mass spectra and mass listings 
       X        RIC Chromatogram for Standards, LCS, and MS/MSD 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       NR     List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X       Sample Preparation and Analysis Run Logs 

  

 

 

 

 

 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
                    YES  

2 
 
GC/MS Tuning Criteria 

 
                    YES  

3 
 
Initial Calibrations 

 
                    YES  

4 
 
Continuing Calibrations 

 
                    YES  

5 
 
Laboratory Control Sample 

 
                    NO  

6 
 
Matrix Spike/Matrix Spike Duplicate 

 
                    NO     

7 
 
Blanks and Background Samples 

 
                    YES                    

8 
 
Surrogate Compounds                     YES                     

 
9 

 
Internal Standards 

 
                    YES               

10 
 
Duplicate Analyses 

 
                    YES        

11 
 
Analyte Identification 

 
                    YES  

12 
 
Analyte Quantitation 

 
                    YES  

13 
 
Overall Assessment of Data 

 
                    YES  

14 
 
Usability of Data 

 
                    YES 

 
Comments:   
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
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1.  HOLDING TIMES 
 

      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample 
preservation or custody unless specified.  For those samples analyzed outside holding 
time requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgment.  

 
Water Samples: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C: 7 days (from collection) for extraction; 40 days (from extraction) for analysis. 
Soil or Other Matrices: 
EPA 8260B: 14 days (from collection) for analysis. 
EPA 8270C:14 days (from collection) for extraction;40 days (from extraction) for analysis. 

 
Comments:  Analytical holding time was met. 

 
 
 
 

2.  GC/MS INSTRUMENT PERFORMANCE CRITERIA 
 
 
   X       
        

 
BFB (EPA 8260B) or DFTPP (EPA 8270C) has been run for every 12 hours of 
sample analysis per instrument. 

 
   X       
     

 
The BFB or DFTPP ion abundance criteria indicated in EPA/540/G-90/004 have 
been met for each instrument. 

 
Comments:  None.
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
               Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (average RRF >= 0.05; %RSD <= 30).  For analytes which exceeded 
the %RSD control limit, associated detected results are qualified as estimated (J).  If the 
low calibration level was not detected, the non-detected results are qualified (UJ).  For 
analytes which exceeded the RRF control limit, associated detected results are qualified 
as estimated (J) and the non-detected results are qualified as rejected (R). 
 
Comments:  Percent relative standard deviation values of all target analytes were within the 
control limits.      
 
  
 

 
4.  CONTINUING CALIBRATIONS 

 
       X      Acceptable  
             Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at the 
end of any group of samples and at least every 12 hours.  In addition, Percent Difference 
(%D) values were within the control limit (%D <= 20).  For analytes which exceeded the 
%D control limit, associated detected results are qualified as estimated (J).  In cases 
where the %D is very high and indicates a severe loss of instrument sensitivity, the 
associated non-detected results may be qualified as estimated (UJ) or rejected (R) based 
on the professional judgment of the reviewer. 
 
Comments:  Percent difference values were within the control limits. 
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5.  LABORATORY CONTROL SAMPLE 
 
             Acceptable  
      X       Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
   
 
Comments: All LCS recoveries were within the control limits generated by the laboratory, with 
the exception of Benzoic Acid, results are qualified “J” as estimated. 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
             Acceptable  
     X        Acceptable with qualification  
             Unacceptable 
              No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  At the discretion of the reviewer, other limits may 
be used only if justification can be provided. 
 
Comments:  Batch QC was used for MS/MSD analysis, multiple compounds had poor recovery, 
these results are qualified as estimated “J”. 

 
 
 
 
 
 
 
 
 

7.  BLANKS AND BACKGROUND SAMPLES 
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             Acceptable   
      X       Detection Limits Adjusted 
 
The following blanks were analyzed: 
    X         Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks     
              Rinsate Blanks     
              Background Samples     
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No compounds were detected in the method blank at the reporting limit level. 
 

 
8.  SURROGATE COMPOUNDS 

 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms. 
 
Comments:  Surrogate recoveries were within the control limits. 
 
 
 

 
 

9.  INTERNAL STANDARDS 
 

      X       Acceptable  
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              Acceptable with qualification  
              Unacceptable 
 
Internal Standard area counts for samples analyzed within a sample group must be within 
the range of 50% to 200% of the internal standard area for the continuing calibration.  If 
the internal standard area is between 10% and 50% of this value, the associated detected 
results are qualified as estimated (J) and the non-detected results are qualified as 
estimated (UJ).  If the internal standard area is <10% of the calibration area, both the 
detected and non-detected results are rejected (R).  If the internal standard area is >200% 
of the calibration area, the associated detected results are qualified as estimated (J).  
Internal standards which exceeded these limits are noted below and the associated 
results are qualified on the attached sample report forms. 
 
Comments: The internal standard areas were within the range of 50% to 200% of the internal 
standard area for the continuing calibration. 

 
 

10.  DUPLICATE ANALYSES 
 
      X       Acceptable  
             Acceptable with qualification  
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
      X       Field Duplicates  
              Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
Comments: Laboratory duplicate analysis was within QC criteria. 
  
 

11.  ANALYTE IDENTIFICATION 
 
Evaluate the ion profiles for the sample analytes and compare them to the library ion 
profiles provided by the laboratory.  Note any identifications which are not sufficiently 
supported by comparison to known ion profiles. 
 
Comments:  Analyte identification was acceptable.   
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12.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
EPA 8260B, water samples: 
ug/L =   (analyte area)(amount of internal standard, ng)  
 (internal standard area)(RF)(volume of water purged, mL) 
 
EPA 8260B, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)                    

(internal standard area)(RF)(weight of soil extracted, g)(fraction solids) 
 
EPA 8270C, water samples: 
ug/L =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)       
 (internal standard area)(RF)(volume of sample extracted, mL)(injection volume, uL) 
 
EPA 8270C, soil samples: 
ug/kg =  (analyte area)(amount of internal standard, ng)(total volume of extract, uL)                  
 (internal standard area)(RF)(weight of sample extracted, g)(fraction solids)(injection volume, uL)   
      
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MP54SB04 
Acenaphthene: ((45.64x2x100)/(40.033x84.1))*100 = 271.119 ug/kg 
Lab reported 270 ug/kg 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
13.  OVERALL ASSESSMENT OF DATA 

 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
       X      Acceptable with Qualification 
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              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X        Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
14.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
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TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 
 
 

15.   DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
Problem: No problems requiring corrective action were found. 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client.: Ecology And Environment, Incorporated Service Request: KII08365 
Project: Red Devil Mine Date Collected: 08/26/2011 
Sample Matrix: Soil Date Received: 09/07/2011 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11MP54SB04 Units: ug/Kg 
Lab Code: K1108365-007 Basis: Dry 

Extraction Method: EPA 3541 Level: Low 
Analysis Method: 8270C 

Dilution Date Date Extraction 
Analyte N arne Result Q MRL MDL Factor Extracted Analyzed Lot Note 

Bis(2-chloroethyl) Ether NDU 600 190 100 09/09/11 10/17/11 KWGII08867 
Phenol NDU !800 200 100 09/09111 10/17111 KWG!l08867 
2-Chlorophenol NDU 600 200 100 09/09/11 10/17/11 KWGI!08867 

I ,3 -Dichlorobenzene NDU 600 300 100 09/09/11 10/17111 KWGI!08867 
1,4-Dichlorobenzene NDU 600 290 100 09/09111 10/17/11 KWGII08867 
1,2-Dichlorobenzene NDU 600 290 100 09/09111 10/17/ll KWGII08867 

Benzyl Alcohol NDU 1200 210 100 09/09/11 10!17/11 KWGII08867 
Bis(2-chloroisopropyl) Ether NDU 600 260 100 09/09/11 10!17/11 KWG1!08867 
2-Methy1phenol NDU 600 150 100 09/09/11 10/17/ll KWG1108867 

Hexachloroethane NDU 600 310 100 09/09/11 10!17!11 KWGI!08867 
N-Nitrosodi-n-propy1amine NDU \,'<'3 600 240 100 09/09/11 10!17/11 KWG1108867 
4-Methylphenolt NDU 600 !50 100 09/09/11 10/17/11 KWG!!08867 

Nitrobenzene NDU 600 220 100 09/09111 10/17/11 KWG1!08867 
Isophorone NDU 600 100 100 09/09/11 10/17111 KWG1!08867 
2-Nitrophenol NDU 600 !50 100 09/09/11 10/17/11 KWG1108867 

2,4-Dimethylphenol NDU 3000 550 100 09/09111 10/17/11 KWG1108867 
Bis(2-chloroethoxy)methane NDU 600 !50 100 09/09/11 10/17/11 KWG1108867 
2,4-Dichlorophenol NDU 600 100 100 09/09/11 10/17111 KWG1108867 

Benzoic Acid NDU i.A-"J 12000 9600 100 09/09/11 10/17/11 KWGI!08867 • 
1,2, 4-Trichlorobenzene NDU 600 260 100 09/09/11 10/17/11 KWG1108867 
Naphthalene 810 D 600 230 100 09/09/11 10/17/11 KWG1108867 

4-Chloroaniline NDU 600 190 100 09/09111 10/17/11 KWG1108867 
Hexachlorobutadiene NDU 600 250 100 09/09/11 10/17/11 KWG1108867 
4-Chloro-3-methylphenol ND u 600 140 100 09/09111 10/17/11 KWGII08867 

2-Methylnaphthalene 1900 D 600 220 100 09/09/11 10/17/11 KWGII08867 
Hexachlorocyclopentadiene NDU 3000 2900 100 09/09/11 101!7/11 KWGII08867 
2,4 ,6-Trichlorophenol NDU 600 140 100 09/09/11 10/17/11 KWG1!08867 

2,4,5-Trichlorophenol NDU 600 !50 100 09/09/11 10/17/11 KWG1!08867 
2-Chloronaphthalene ND U 600 160 100 09/09/11 10/17111 KWG1108867 
2-Nitroaniline NDU 1200 320 100 09/09/ll 10/17/11 KWG1108867 

Acenaphthylene ND Ui 600 200 100 09/09/11 10117111 KWG1108867 
Dimethyl Phthalate NDU 600 100 100 09/09/11 10/17111 KWG1108867 
2,6-Dinitrotoluene NDU 600 200 100 09/09/11 10/!7111 KWG1108867 

Comments: 

Fonn lA- Organic Page 1 of 3 Printed: 10/28/2011 16:26:00 
u:\Stealth\Crystal.rpt\Form! mNew.rpt Merged SuperSet Reference: RR134883 

2066 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matl"ix: 

Analytical ResUlts 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 11MP54SB04 
Lab Code: K1108365-007 

Extraction Method: EPA 3541 
Analysis Method: 8270C 

Dilution Date 
Analyte Name Result Q MRL MDL Factor Extracted 

Acenaphthene 270 JD 600 140 100 09/09/11 
3-Nitroaniline NDU 1200 250 100 09/09/11 
2,4-Dinitrophenol NDU 12000 1700 100 09/09/!1 

Dibenzofuran ND Ui 600 200 100 09/09/!1 
4-Nitrophenol ND u LI'S 6000 1800 100 09/09/!1 
2,4-Dinitrotoluene NDU\).';} 600 150 100 09/09/ll 

Fluorene sso ·D 600 l!O 100 09/09/11 
4-Ch1orophenyl Phenyl Ether NDU 600 140 100 09/09/ll 
Diethy1 Phthalate NDU 600 130 100 09/09/11 

4-Nitroaniline NDU 1200 180 100 09/09/11 
2-Methyl-4,6-dinitropheno1 NDU 6000 140 100 09/09/11 
N-Nitrosodiphenylamine ND U 600 160 100 09/09/11 

4-Bromophenyl Phenyl Ether NDU 600 160 100 09/09/ll 
Hexachlorobenzene NDU 600 120 100 09/09/!1 
Pentachlorophenol NDU IJ_"$' 6000 2000 100 09/09/11 

Phenanthrene 630 D 600 140 100 09/09/ll 
Anthracene NDU 600 160 100 09/09/11 
Di-n-butyl Phthalate NDU 1200 790 100 09/09/11 

FluOranthene NDU 600 160 100 09/09/11 
Pyrene NDU 600 150 100 09/09/11 
Butyl Benzyl Phthalate NDU 600 320 100 09/09/11 

3,3'-Dichlorobenzidine NDU 6000 370 100 09/09/11 
Benz(a)anthracene NDU 600 170 100 09/09/11 
Clnysene NDU 600 150 100 09/09!11 

Bis(2-ethylhexy1) Phthalate NDU 6000 700 100 09/09/11 
Di-n-octyl Phthalate NDU 600 170 100 09/09/11 
Benzo(b)fluoranthene NDU 600 120 100 09/09111 

Benzo(k)fluoranthene NDU 600 140 100 09/09111 
Benzo(a)pyrene NDU 600 170 100 09/09/11 
Indeno(1,2,3-cd)pyrene NDU 600 150 100 09/09/11 

Dibenz(a,h)anthracene NDU 600 150 100 09/09/11 
Benzo(g,h,i)perylene NDU 600 150 100 09/09/11 

* See Case Narrative 

Conunents: 

Form lA - Organic 

Service Request: KII08365 
Date Collected: 08/26/20 ll 
Date Received: 09/07/2011 

Units: ug!Kg 
Bl\Sis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

10/17/11 KWGJJ08867 
10/17/ll KWGJJ08867 
10/17/!1 KWG1l08867 

10/17/!1 KWGll08867 
10/17/ll KWG1l08867 
10117111 KWG1108867 

10/17/11 KWG!l08867 
10/17/11 KWG1108867 
10/17/11 KWGll08867 

10/17/11 KWGll08867 
10/17/11 KWGll08867 
10/17/!1 KWGIJ08867 

10/17/11 KWGJI08867 
10/17/11 KWG1l08867 
10117111 KWGJJ08867 

10/17/11 KWGIJ08867 
10/17!11 KWG1!08867 
10/17/11 KWG1108867 

10/17/11 KWG1108867 
10/17/11 KWGll08867 
10/17/!1 KWGll08867 

10/17/11 KWGll08867 
10/17/11 KWGI108867 
10/17/11 KWG!l08867 

10/17/ll KWGII08867 
10/17/ll KWG!l08867 

10/17/11 KWG1108867 

10/17111 KWGII08867 
10/17/11 KWG1108867 
10/17/11 KWGII08867 

10117/11 KWG1108867 
10/17/11 KWGII08867 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab· Code: 

Surrogate Name 

2-Fluoropheuol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 

t Analyte Conunents 

4-Methylphenol 

Comments: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

Semi-Volatile Organic Compounds by GC/MS 

11MP54SB04 
K1108365-007 

Control Date 
o/oRec Limits Analyzed Note 

27 11-80 10/17/11 Acceptable 
65 20-86 10/17/11 Acceptable 

225 27-91 10/17/11 Outside Control Limits 
97 25-97 10/17/11 Acceptable 
56 10-119 10117/ll Acceptable 
144 33-129 i0/17/11 Outside Control Limits 

This ana1yte cannot be separated from 3-Methylphenol. 

Printed: 10/28/2011 16:26:00 Form lA- Organic 

Service Request: K1!08365 
Date Collected: 08/26/2011 
Date Received: 09/07/2011 

U11its: ug/Kg 
Basis: Dry 

Page 3 of 3 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology Aod Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Tentatively Identified Compounds (TIC) 
Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 
Lab Code: 
File ID: 
Instrument ID: 

l1MP54SB04 
K!l08365-007 
1;\MS06\DATA\10 1711\101 7F010.D 
MS06 

Extraction Method: EPA 3541 
Analysis Method: 8270C 

Sample Amount: 
%Solids: 

40.033 g 
84.1 

Dilution Factor: 100 

CAS No. Analyte Name 

Unknown 
1120-21-4 Undecane 
17301-23-4 Undecane, 2,6-dimethy1-

Unknown 
Unknown Alkane 

629-59-4 Tetradecane 
Unknown Branched Alkane 

1921-70-6 Pentadecane, 2,6,10,14-tetramethy1 
593-45-3 Octadecane 

Unknown 

RT 

9.72 
9.85 
11.03 
11.62 
11.90 
12.83 
13.35 
15.33 
16.04 
16.74 

Printed: 10/28/20IJ 16:26:01 Form I B - Orgruric 
u:\Stealth\Crystabpt\Fonn 1 tic.rpt 

Result Q 

6500 1 
15000 IN 
7900 IN 

16000 1 
20000 J 
5700 IN 
5000 J 

56000 IN 
11000 IN 
8000 1 

Note 

Service Request: K1 I 08365 
Date Collected: 08/26/2011 
Date Received: 09/07/20 I I 

Date Extracted: 09/09/2011 
Date Analyzed: 10/17/2011 

Units: ug/Kg 
Basis: Dry 
Level: Low 

Extraction Lot: KWG1108867 

Page 1 of 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108365-DV-RDM TCLP METALS.DOC- 11/10/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108365  

Sampling Dates:  8/28/11 to 8/29/11  
 
Sample Matrix:  Soil  

Analytical Method: TCLP Metals (1311/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:        12/2/11        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 11MP59SB12 K1108365-021 

 
2 11MP56SB06 K1108365-024 

 
3 11MP58SB08 K1108365-025 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   

   

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108365-DV-RDM TCLP METALS.DOC- 11/10/10 Page 2 of 9 

 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108365-DV-RDM TCLP METALS.DOC- 11/10/10 Page 4 of 9 

 
 

1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP58SB12 was designated for matrix spike.  All TCLP metals 
recoveries were within the control limits.   

 

 

 

 

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blanks were free of contamination at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Laboratory duplicate analysis of 11MP59SB12 had Barium RPD outside control 
limits, all other RPDs were within control limits. 
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Project Number:  001096.OX70   
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP59SB12 
As: (0.4155 mg/L)*(50mL/50mL) = 0.4155 mg/L 
Lab reported 0.42 mg/L 
Ba: (0.90635 mg/L)*(50mL/50mL) = 0.90635 mg/L 
Lab reported 0.906 mg/L 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108365  

Sampling Dates:  8/28/11 to 8/29/11  
 
Sample Matrix:  Soil  

Analytical Method: TCLP Metals (1311/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:        12/2/11        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 11MP59SB12 K1108365-021 

 
2 11MP56SB06 K1108365-024 

 
3 11MP58SB08 K1108365-025 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP58SB12 was designated for matrix spike.  All TCLP metals 
recoveries were within the control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blanks were free of contamination at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Laboratory duplicate analysis of 11MP59SB12 had Barium RPD outside control 
limits, all other RPDs were within control limits. 
   

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108365-DV-RDM TCLP METALS.DOC- 11/10/10 Page 7 of 9 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP59SB12 
As: (0.4155 mg/L)*(50mL/50mL) = 0.4155 mg/L 
Lab reported 0.42 mg/L 
Ba: (0.90635 mg/L)*(50mL/50mL) = 0.90635 mg/L 
Lab reported 0.906 mg/L 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108365  

Sampling Dates:  8/28/11 to 8/29/11  
 
Sample Matrix:  Soil  

Analytical Method: TCLP Metals (1311/6010B/7470A) 
 
Data Reviewer: B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Bryan Kroon                                             Date:        12/2/11        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 11MP59SB12 K1108365-021 

 
2 11MP56SB06 K1108365-024 

 
3 11MP58SB08 K1108365-025 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      NR     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP58SB12 was designated for matrix spike.  All TCLP metals 
recoveries were within the control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blanks were free of contamination at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Laboratory duplicate analysis of 11MP59SB12 had Barium RPD outside control 
limits, all other RPDs were within control limits. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP59SB12 
As: (0.4155 mg/L)*(50mL/50mL) = 0.4155 mg/L 
Lab reported 0.42 mg/L 
Ba: (0.90635 mg/L)*(50mL/50mL) = 0.90635 mg/L 
Lab reported 0.906 mg/L 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory:  Columbia Analytical  Lab Project Number:  K1108365 
Sampling Dates: 8/26/2011  Sample Matrix: Soil 
Analytical Method: TPHD by AK102/AK103  Data Reviewer:  B. Kroon 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:                        Bryan Kroon                                  Date:        12/2/11       
Technical QA Reviewer:                                 Date:                            
Project Manager:                         Bill Richards                      Date:                            
 

SAMPLE IDENTIFICATION: 
 

Sample No. Sample I.D. CAS ID 

1 11MP54SB04 K1108365-007 
2   

3   

4   

5   

6   

7   

8   

9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
 

Checklist Code:  
        X       Included: no problems 
         *        Included: problems noted in review 
        O       Not Included and/or Not Available 
       NR      Not Required 
         RS      Provided As Re-submission 
 
Case Narrative: 
          X       Case Narrative present 
 
Quality Control Summary Package: 
        X      Data Summary sheets 
        *       Matrix Spike/Spike Duplicate Recoveries 
        X      Laboratory Control Sample Recoveries 
        X      Method Blank Summaries 
        X      Initial Calibration Data 
        X      Continuing Calibration Data 
        X      Surrogate Compound Recovery Summary 
       NR    Internal Standard Area Summary 
 
Sample and Blank Data Package Section 
       X       Chromatograms 
       X       Quantitation Reports 
 
Raw QC Data Package Section 
       X        Quantitation Reports for Standards, LCS, and MS/MSD 
       X        List of Instrument Detection Limits 
       X        Chain-of-Custody Records 
       X        Sample Preparation and Analysis Run Logs 
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DATA VALIDATION SUMMARY 
 

 
The data were validated in accordance with the National Functional Guidelines for 
Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 
Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 
each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 Holding Times YES 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate NO 

7 Blanks and Background Samples YES 

8 Surrogate Compounds YES 

9 Internal Standards N/A 

10 Duplicate Analyses YES 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data YES 
 
Comments:  N/A: Not Applicable 
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1.  HOLDING TIMES 
  
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  
  
Water Samples: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 7 days (from collection) to extraction; 40 days (from extraction) to 
analysis. 
Soil or Other Matrices: 
Purgeable analyses: 14 days (from collection) to analysis. 
Extractable analyses: 14 days (from collection) to extraction;40 days (from extraction) to 
analysis. 
  
Comments:  Analytical holding time was met. 

 
 
 

2.  INSTRUMENT PERFORMANCE CRITERIA 
 

    X            Raw data has been checked to verify that there is adequate resolution (>25%) 
between peaks of the standard compounds. 

    X          Raw data has been checked to verify that retention time windows are 
reported and that all standard compounds are within the windows. 

 
Comments:  
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3.  INITIAL CALIBRATIONS  
 
      X       Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, a 5-point initial calibration was run.  In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20).  For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J).  In cases where the low 
calibration level was not detected, the non-detected results are qualified (UJ). 
 
Comments: TPH as diesel and motor oil standards were used and %RSD values were within 
the control limit. 

 
 
 
 

4.  CONTINUING CALIBRATIONS 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
 
Unless flagged below, continuing calibrations were performed at the beginning and at 
the end of any group of samples and at least every 12 hours.  In addition, Relative 
Response Factors (RRF), and Percent Difference (%D) values were within control limits 
(%D <= 15).  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the %D is very high and indicates a 
severe loss of instrument sensitivity, the associated non-detected results may be 
qualified as estimated (UJ) or rejected (R) based on the professional judgment of the 
reviewer. 
 
Comments:  Diesel and motor oil standards were analyzed and percent difference values were 
within the control limit. 
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5.  LABORATORY CONTROL SAMPLE 
 
     X        Acceptable  
              Acceptable with qualification  
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in 
the Sampling and Analysis Plan or can be established by the laboratory.  For analytes 
which exceeded these control limits, associated detected results are qualified as 
estimated (J).     
 
Comments:  LCS recoveries were within the control limit.  
 

 
 
 
 

6.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
 
            Acceptable  
      X       Acceptable with qualification  
              Unacceptable 
________No Matrix Spike/Matrix Spike Duplicates Analyzed 

 
Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects.  The RPD between the recoveries is used for a 
qualitative indication of precision.  Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J).  At the discretion of the reviewer, other 
limits may be used only if justification can be provided. 
 
Comments:  Batch QC was used for Matrix Spike and Duplicate pair, the duplicate had an RPD 
greater than QC limits, sample result qualified “J” as estimated. 
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7.  BLANKS AND BACKGROUND SAMPLES 

 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
     X        Method (preparation) Blanks  
              Field Blanks  
              Instrument Blanks    
              Rinsate Blanks    
              Background Samples   
              VOA Trip Blanks 
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments: No contamination was found in the method blank at reporting limit level. 

 
  

8.  SURROGATE COMPOUNDS 
 
      X       Acceptable  
             Acceptable with qualification  
             Unacceptable 
               No surrogates analyzed 
 
Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method.  If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the non-
detected results are qualified as estimated (UJ).  If the surrogate recovery is <10%, the 
associated detected results are qualified as estimated (J) and the non-detected results 
are rejected (R).  If the surrogate recovery is above the upper limit, the associated 
detected results are qualified as estimated (J).  Surrogate recoveries which exceeded 
these limits are noted below and the associated results are qualified on the attached 
sample report forms.  If there are no limits specified in the method, laboratory limits 
based on historical performance may be used at the discretion of the reviewer. 
 
Comments:  The surrogate recoveries were within the control limits.   
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9.  INTERNAL STANDARDS 
 

              Acceptable  
              Acceptable with qualification  
              Unacceptable 
       X      No internal standards analyzed 
 
Internal Standard area counts for samples analyzed within a sample group must be 
within the range of 50% to 200% of the internal standard area for the continuing 
calibration.  If the internal standard area is between 10% and 50% of this value, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
qualified as estimated (UJ).  If the internal standard area is <10% of the calibration area, 
both the detected and nondetected results are rejected (R).  If the internal standard area 
is >200% of the calibration area, the associated detected results are qualified as 
estimated (J).  Internal standards which exceeded these limits are noted below and the 
associated results are qualified on the attached sample report forms. 
 
Comments:  
 

 
 

10.  DUPLICATE ANALYSES 
 
      X      Acceptable  
              Acceptable with qualification  
              Unacceptable 
             No Duplicates Analyzed 
 
Type of duplicates analyzed: 
      X       Field Duplicates  
        X     Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 
 
  RPD  =   2(Value 1 - Value 2)   x   100% 
    Value 1 + Value 2 
     
Comments:      Laboratory duplicate analysis was performed and was within QC criteria. 
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11.  ANALYTE IDENTIFICATION 
 
Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. 
 
Comments: TPH as diesel was in the range of C10 to C25 and TPH as motor oil was in the 
range of C25 to C36.   

 
 

 
12.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
 
Purgeable analyses, water samples: 
ug/L = (analyte area)(amount of external standard, ng)          
               (external standard area)(volume of water purged, mL) 
 
Purgeable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)                    
 (external standard area)(weight of soil extracted, g)(fraction solids) 
 
Extractable analyses, water samples: 
ug/L =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)       
                   (external standard area)(volume of sample extracted, mL)(injection volume, uL) 
 
Extractable analyses, soil samples: 
ug/kg =  (analyte area)(amount of external standard, ng)(total volume of extract, uL)  
               (external standard area)(weight of sample extracted, g)(fraction solids)(injection volume, uL) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 11MP54SB04 
TPH as Diesel: ((18349x10x1)/(30.05x84.1)x100 = 7260 mg/kg  
Lab reported 7300 mg/kg  
 

 
 
 
 
 
 
 
 
 
 
 
 

13.  OVERALL ASSESSMENT OF DATA 
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On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X      Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

14. USABILITY OF DATA 
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A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
15.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problem requiring corrective action was found. 
 
 
 
Resolution: Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1107701 
 

 
Sampling Dates:  8/2/2011 – 8/8/2011 

 
Sample Matrix:  Soil  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:        12/06/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 

 
11RD03SB10 

 
K1107701-001 

 
2 11RD03SB08 K1107701-002 
 

3 11RD03SB06 K1107701-003 
 

4 11RD02SB10 K1107701-004 
 

5 11RD02SB06 K1107701-005 
 

6 11RD02SB02 K1107701-006 
 

7 11UP11SB04 K1107701-007 
 

8 11RD01SB04 K1107701-008 

9 11RD01SB14 K1107701-009 

10 11RD01SB10 K1107701-010 

11 11UP11SB08 K1107701-011 

12 11UP11SB06 K1107701-012 

13 11SM10SB10 K1107701-013 

14 11SM10SB04 K1107701-014 

15 11SM10SB12 K1107701-015 

16 11SM11SB04 K1107701-016 

17 11SM11SB14 K1107701-017 

18 11SM11SB16 K1107701-018 

19 
 

11MP41SB04 
 

K1107701-019 

20 11MP41SB06 K1107701-020 

21 11RS01SB04 K1107701-021 
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22 11RS01SB12 K1107701-022 

23 11RS01SB08 K1107701-023 

24 11RS02SB08 K1107701-024 

25 11RS02SB04 K1107701-025 

26 11RS02SB14 K1107701-026 

27 11DS02SB10 K1107701-027 

28 11MP71SS K1107701-028 

29 11DS02SB14 K1107701-029 

30 11DS02SB04 K1107701-030 

31 11SM31SB06 K1107701-031 

   

 
 
 

 
 
 
 
 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *        Matrix Spike recoveries  
      *     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     *         ICP Serial Dilution results  
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      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 

DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
               YES  

6 
 
Duplicate Analyses 

 
               NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
               YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                NO  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable. 
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory.  
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
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Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 
 
 

3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11RD02SB04 was used for matrix spike and matrix spike duplicate for a 
all total metals.  All spike recoveries were within control limits with the exception of Barium, 
Copper, and Nickel, which exceeded 125% in the matrix spike, and Zinc, which was below 75% 
in the matrix spike.  Additionally, Sodium exceeded 125%, and Silver was below 75% in the 
matrix spike duplicate.  Associated sample results were qualified as estimated (J) with the 
exception of Silver, which had a parent sample result greater than four times the spike sample.  
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Sample RS02SB08 was used for matrix spike and matrix spike duplicate for all total metals.  
Antimony, Arsenic, Calcium, and Magnesium exceeded 125%; associated results were qualified 
as estimated (J).  Additionally, Chromium was less than 75% in the matrix spike duplicate; 
associated results were qualified as estimated (J).   

 

 

 

 

 

5.  BLANKS AND BACKGROUND SAMPLES 
 
       X     Acceptable   
            Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination that would result in qualification. 
 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
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using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  11RD03SB10 and 11RD03SB10 were mercury duplicates with RPDs within control 
limits.  11RD02SB04 was a duplicate of all total metals; RPDs were within control limits with the 
exception of Barium, Cadmium, and Calcium, which all exceeded 35%.  Associated results were 
qualified as estimated (J).  11RS02SB08 was a duplicate of all total metals; Antimony and 
Calcium exceeded 35% RPD; associated results were qualified as estimated (J).  All other 
duplicate analyses were within RPD control limits. 
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
 
Serial Dilution: 11RD02SB was analyzed by serial dilution, Cadmium had a % Difference greater 
than 10%, however, initial sample results were not greater than 50x the MDL, so no action was 
taken. 11UP11SB04 was analyzed by serial dilution for a subset of total metals; Antimony had a 
% Difference greater than 10%, however initial sample results were not greater than 50x the 
MDL, so no action was taken. 11RS02SB08 was analyzed by serial dilution for all total metals; 
Sodium had a % Difference greater than 10%, however initial sample results were not greater 
than 50x the MDL so no action was taken.  All other serial dilutions were within control limits. 
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8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 

 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11RD03SB10 
Aluminum: (41.24 mg/L) (100L/1.14g) (2) (100/87.8) = 8240 mg/kg 
Lab Reported 8240 mg/kg 
 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
      
               Acceptable 
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      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
 
 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
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REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Environment , Inco r po Service Request: K1 1077 01 

Project No . : NA 

Project Name : Red Devil Mine 

Matrix: SO I L 

Sample Name: 11RD03SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 10 . 0 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 60108 10 . 0 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 4 . 00 

Manganese 6010B 2.00 

Mercury 7471A 1. 67 

Nickel 6020A 0 . 20 

Potassium 60108 eo 
Selenium 7742 0 . 10 

Silver 6020A 0 . 020 

Sodium 60108 20 . 0 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Solids : 87.8 

Comme n ts: 

MDL 

6 . 0 

3.0 

0 . 06 

0 . 005 

0.003 

0 . 003 

2 . 0 

0.03 

0 . 003 

0.05 

0.3 

0.009 

0.04 

0 . 04 

0 . 167 

0 . 03 

5.0 

0.03 

0 . 008 

4.0 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/04/1 1 

Date Received : 08/18/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1107701-001 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/22/11 

5.0 09/01 /11 09/22/11 

5 . 0 09/01/11 09/22/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/22/11 

2.0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

100 . 0 08/30/11 08/30/11 

5 . 0 09/01/11 09/22/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/03/11 

5 . 0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

Form I - IN 
29 

Result c Q 

8240 

545 l N 

503 ~l 
113 N* 

0.432 

0.315 * --1890 .1 * 
21.1 J 
16 . 5 

32.6 .·) N 

34600 

8.800 

3520 

399 

70.3 < 

47 . 5 :) N 

874 

0 . 67 ~ 
0 . 089 .:;;., N 

50.0 .:1 N 

0.113 

28.2 

88 . 2 .1 N 

I 
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- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Envi r onment, Incorpo Service Request : K110770 1 

Date Collected: 08/04/1 1 

Date Received: 08/ 1 8/1 1 

Units: rng/Kg 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11RD03SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6010B 9.9 

Arsenic 6020A 9.98 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4 . 0 

Lead 6020A 0 . 050 

Magnesium 6010B 3.96 

Manganese 6010B 1. 98 

Mercury 7471A 18.7 

Nickel 6020A 0.20 

Potassium 6010B 79 

Selenium 7742 0 .4 9 

Silver 6020A 0.020 

Sodium 6010B 19 . 8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids: 87.1 

Comments: 

Basis: DRY 

Lab Code: K1107701-002 

I Dil. 
MDL I Factor 

5.9 2 . 0 

3.0 2.0 

1.20 100.0 

0.005 5.0 

0.003 5 . 0 

0 . 003 5.0 

2.0 2 . 0 

0.03 5.0 

0.003 5.0 

0.05 5 . 0 

0.3 2.0 

0 . 009 5 . 0 

0.04 2.0 

0.04 2.0 

1. 87 1000.0 

0.03 5 . 0 

5.0 2.0 

0.15 10.0 

0.008 5 . 0 

4.0 2 . 0 

0 . 002 5.0 

0 . 02 5.0 

0.2 5 . 0 

Form I - IN 
30 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/01/11 10/17/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/03/11 

10/10/11 10/17/11 

10/10/11 I 10/19/11 

09/01/11 I 09/23/11 

09/01/11 I 09/23/11 

09/01/11 I 09/23/11 

Result c Q 

5330 

844 N 

1790 
'-

227 N* 
' 

0. 511 

0.282 * 

2380 - -'1 

* 
23 . 5 '""'' .... 
12.6 

34.0 I-... N 

32300 

11.7 

3370 I ........, 
591 

471 

40.3 <... N 

1470 

0.80 

0.142 ~ N 

393 ~J N 

0.251 

22.4 

75.1 '\ N 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Envi ronme nt, I ncorpo Service Request : K110770 1 

Project No .: NA 

Project Name : Red Devil Mi ne 

Matrix: SO IL 

Sample Name : 11RD03SBOG 

Analysi s 
Analyte Method MRL 

Aluminum GOlOB 10.0 

Antimony GOlOB 10 . 0 

Arsenic G020A 9 . 9G 

Barium G020A 0 . 050 

Beryllium G020A 0 . 020 

Cadmium G020A 0 . 020 

Calcium GOlOB 10.0 

Chromium G020A 0 . 20 

Coba lt G020A 0 . 020 

Copper G020A 0 . 10 

I r on 6010B 4.0 

Lead 6020A 0 . 050 

Magnesium GOlOB 3.98 

Mangan ese 6010B 1. 99 

Mercury 7 471A 1 8 . 7 

Nickel 6020A 0. 2 0 

Potass ium 6010B 80 

Selenium 77 42 0 .4 9 

Silver 6020A 0 . 020 

Sodi um GOlOB 1 9 . 9 

Thal lium G020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 91 . 3 

Comments: 

MDL 

G. O 

3 . 0 

1.19 

0 . 005 

0 . 003 

0 . 003 

2.0 

0.03 

0.003 

0 . 05 

0.3 

0 . 009 

0.04 

0 . 0 4 

1. 87 

0 . 03 

5.0 

0 . 15 

0 . 008 

4 . 0 

0 . 002 

0 . 02 

0 .2 

Date Collected : 08/04/11 

Date Received: 08/ 1 8/ 1 1 

Units : mg/Kg 

Basis : DRY 

Lab Code: Kll07701-003 

Dil. Date Date 
Factor Extracted Analyzed 

2 . 0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

100 . 0 09/01/11 10/17/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/ 1 1 09/23/11 

5 . 0 09/01/ 1 1 09/23/11 

5 . 0 09/01/ 1 1 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/0 1 /ll 09/23 /11 

2.0 10/10/1 1 10/19/11 

2 . 0 10/10/11 10/19/11 

1000.0 08/30/11 08/30/11 

5.0 09/01/11 09/23 /11 

2.0 10/10/11 10/19/11 

10.0 09/28/11 10/03/11 

5 . 0 10/10/11 10/17/11 

2 . 0 10/10/11 10/1 9/11 

5 . 0 09/01 /11 09/23/11 

5 . 0 09/01/11 09/2 3/11 

5.0 09/0 1 /11 09/23/11 

Form I - I N 
31 

Resul t c Q 

91GO 

2710 
1-

N 

3510 j 
553 N* 

0.798 

0 . 419 * 
\. 

G660 .-1 * 

27 . 1 ~j 
16 . 7 

57.1 
' 

N 

41100 

5.780 

7010 ........ 

78G 

340 

49.2 :1 N 

3190 

0.80 

0 . 191 ~ I> N 

259 --1 N 

0 . 388 

25 . 3 

97 . 2 .\ N 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco logy And Environment, Incorpo Service Request: K1107701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOI L 

Sample Name: 11RD02SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 10.0 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3 . 99 

Manganese 6010B 1. 99 

Mercury 7471A 0 . 189 

Nickel 6020A 0.20 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0 . 020 

Sodium 6010B 19.9 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids: 85 . 0 

Comments: 

MDL 

6.0 

3.0 

0.06 

0.005 

0 . 003 

0.003 

2.0 

0 . 03 

0.003 

0 . 05 

0.3 

0.009 

0.04 

0.04 

0 . 019 

0 . 03 

5.0 

0.03 

0.008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected: 08/03/11 

Date Received: 08/18/11 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1107701-004 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2 . 0 10/10/11 I 10/19/11 

10.0 08/30/11 I 08/30/11 

5.0 09/01/11 I 09/23/11 

2.0 10/10/11 l 10/19/11 

2.0 09/28/11 I 10/03/11 

5.0 10/10/11 I 10/17/11 

2.0 10/10/11 l 10/19/11 

5.0 09/01/11 I 09/23/11 

5.0 09/01/11 l 09/23/11 

5.0 09/01/11 I 09/23/11 

Form I - I N 
32 

Result c Q 

8630 

92.0 1- N 

181 --=t 

95.4 - N* 
~ 

0.390 

0.273 ) * 

1740 ~ ) * 
19.0 :J 
16.4 

20.4 1-0 N 

61100 

5 . 660 
.-

3740 
' 561 

1. 78 -35.0 
' 

N 

792 

0.46 

0.033 · --~~ N 

39 . 5 ,1 N 

0.051 

31.4 

76.1 '-'j N 
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INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K110 7701 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11RD02SB06 

Date Collected: 08/03/11 

Date Received: 08/18/11 

Units: mg /Kg 

Basis: DRY 

Lab Code: K1107701-005 

Dil. Date Date 
Analyte 

Analysis 
Method MRL MDL Factor Extracted Analyzed Result c Q 

Aluminum 6010B 10.0 

Antimony 6010B 10.0 

Arsenic 6020A 10.0 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3.98 

Manganese 6010B 1. 99 

Mercury 7471A 1. 91 

Nickel 6020A 0.20 

Potassium 6010B 80 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 19.9 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids: 84.4 

Comments: 

6.0 2.0 10/10/11 

3.0 2.0 10/10/11 

1.20 100.0 09/01/11 

0.005 5. 0 09/01/11 

0.003 5.0 09/01/11 

0.003 5 . 0 09/01/11 

2.0 2.0 10/10/11 

0.03 5.0 09/01/11 

0.003 5.0 09/01/11 

0.05 5.0 09/01/11 

0.3 2.0 10/10/11 

0.009 5.0 09/01/11 

0.04 2.0 10/10/11 

0.04 2. 0 10/10/11 

0.191 100 . 0 08/30/11 

0.03 5 . 0 09/01/11 

5.0 2.0 10/10/11 

0.15 10.0 09/28/11 

0.008 5.0 10/10/11 

4.0 2 . 0 10/10/11 

0.002 5.0 09/01/11 

0 . 02 5.0 09/01/11 

0.2 5.0 09/01/11 

Form I - IN 
33 

10/19/11 

10/19/11 

10/17/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

10/19/11 

10/19/11 

08/30/11 

09/23/11 

10/19/11 

10/03/11 

10/17/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

10600 

868 ~1 N 

1410 -.:1 

254 .,:] N* 

0.503 , 

0. 332 1'-.J * 
32700 l * 

25.6 :r\ 
12.3 

45.1 ,l N 

30800 

10.3 

4880 
'-

477 

30.6 

35.3 'l N 

1680 

0. 40 J 

0.132 ~ N 

335 , ) N 

0.203 

30.0 

120 -
' 

N 
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-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: . 11RD02SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6010B 9.8 

Arsenic 6020A 9 . 98 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

.Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium . 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0 . 050 

Magnesium 6010B 3.92 

Manganese 6010B 1. 96 

Mercury 7471A . 8.15 

Nickel 6020A 0.20 

Potassium 6010B 78 

Selenium 7742 0 . 50 

S.ilver 6020A 0.020 

Sodium 6010B 19.6 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 88.7 

Comments: 

Date Collected: 08/03/1 1 

Date Received: 08/18/11 

Units : mg I Kg 

Basis: DRY 

Lab Code: K1107701-006 

Dil. Date Date 
MDL Factor Extracted Analyzed 

5 . 9 2.0 10/10/11 10/19/11 

2.9 2.0 10/10/11 10/19/11 

1.20 100.0 09/01/11 10/17/11 

0.005 5.0 09/01/11 09/23/11 

0.003 5.0 09/01/11 09/23/11 

0.003 5.0 09/01/11 09/23/11 

2.0 2.0 10/10/11 10/19/11 

0.03 5.0 09/01/11 09/23/11 

0 . 003 5.0 09/01/11 09/23/11 

0.05 5.0 09/01/11 09/23/11 

0.3 2.0 10/10/11 10/19/11 

0.009 5.0 09/01/11 09/23/11 

0.04 2.0 10/10/11 10/19/11 

0.04 2.0 10/10/11 10/19/11 

0.815 500.0 08/30/11 08/30/11 

0.03 5.0 09/01/11 09/23/11 

4.9 2.0 10/10/11 10/19/11 

0 . 15 10.0 09/28/11 10/03/11 

0 . 008 5 . 0 10/10/11 10/17/11 

3.9 2.0 10/10/11 10/19/11 

0.002 5.0 09/01/11 09/23/11 

0.02 5.0 09/01/11 09/23/11 

0 .2 5.0 09/01/11 09/23/11 

Form I - I N 
34 

Result c Q 

12100 

1950 1---J N 

1880 c:_ 

310 ~ 1 N* 

0.532 

0.290 ""\ * 
117000 * " 29.0 '--1 

~ 

13 . 1 

74.5 ---1 N 

30700 

8.050 

5710 ,,] 
451 

94.5 

33.1 I N 

2140 

0.34 J 

0.106 I~ N 

876 N 

0.754 

31.4 

176 ~ N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, I nco rpo Service Request: K1107701 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name: 11UP11SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.049 

Arsenic 6020A 0 . 50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3.96 

Manganese 6010B 1. 98 

Mercury 7471A 0.018 

Nickel 6020A 0.20 

Potassium 6010B 79 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 79.6 

Cormnents: 

MDL 

5.9 

0.009 

0.06 

0 . 005 

0.003 

0.003 

2.0 

0 . 03 

0 . 003 

0.05 

0.3 

0 . 009 

0.04 

0.04 

0.002 

0.03 

5 . 0 

0.03 

0.008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected: 08/05/11 

Date .Received: 08/18/ 11 

Units: mg /Kg 

Basis: DRY 

Lab Code : K1107701-007 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/03/11 

5.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
35 

Result c . Q 

16300 

0.277 -7.21 

200 I~ N* 

0.415 

0.367 I_) * 

2280 "l * 
< 

24.6 

9.910 

-26.7 N 

25500 

8.060 

4770 5 
1280 

0.220 

30.0 h.-:J N 

917 

0 . 03 u 

0.131 .;; ~o-- N 
-= 92.2 N 

0.103 

38.4 -74 .2 ..... N 



Columbia Analytical Services 

Metals 

- I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, I n corpo Service Request : K1 1 07 7 01 

Date Collected: 08/04/1 1 

Date Received : 08/18/11 

Units : mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11RD01SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6020A 0.049 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9.7 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.050 

Magnesium 6010B 3.89 

Manganese 6010B 1. 94 

Mercury 7471A 0.020 

Nickel 6020A 0.20 

Potassium 6010B 78 

Selenium 7742 0 .10 

Silver 6020A 0.019 

Sodium 6010B 19.4 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 76.8 

Comments: 

Basis: DRY 

Lab Code: K1107701-008 

Dil. 
MDL Factor 

5 . 8 2.0 

0 . 009 5.0 

0.06 5 . 0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

1.9 2 . 0 

0 . 03 5 . 0 

0.003 5.0 

0.05 5 . 0 

0.3 2.0 

0.009 5.0 

0.04 2.0 

0.04 2.0 

0 . 002 1.0 

0.03 5 . 0 

4.9 2.0 

0 . 03 2 . 0 

0.008 5.0 

3.9 2.0 

0 . 002 5 . 0 

0.02 5 . 0 

0.2 5.0 

Form I - IN 
36 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/03/11 

10/10/11 10/17/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

Result c Q 

14800 
-0.657 

10.3 -: 

124 
......, 

N* 

0.375 

0.170 '\f * 

1280 * 

22.6 J 
6.020 -19.1 ...... N 

19600 

8.060 

3900 --:J 
117 

0.154 

20.9 ' N 

657 

0.54 

0 .139 I~ N 

81.2 .,;;;..I N 

0.108 

33 . 4 

55.9 '- N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Envi ronment, Incorpo Service Request: Kll 0770 1 

Project No . : NA 

Project Name : Red Devil Mine 

Matrix: SOI L 

Sample Name: 11RD01SB14 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6020A 0.049 

Arsenic 6020A 0.50 

Barium 6020A 0 . 049 

Beryllitim 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0 . 049 

Magnesium 6010B , 3.90 

Manganese 6010B 1. 95 

Mercury 7471A 0.014 

Nickel 6020A 0.20 

Potassium 6010B 78 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19.5 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 74 . 3 

Comments : 

MDL 

5.9 

0 . 009 

0.06 

0 . 005 

0 . 003 

0.003 

2.0 

0 . 03 

0.003 

0 . 05 

0.3 

0.009 

0 . 04 

0 . 0 4 

0.001 

0 . 03 

4 . 9 

0 . 03 

0.008 

3.9 

0.002 

0 . 02 

0 . 2 

Date Collected : 08/0 4/ 11 

Date Received : 08/18/11 

Units : mg I Kg 

Basis : DRY 

Lab Code: K1107701-009 

·Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/l1 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 09/28/11 10/03/11 

5 . 0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/ 1 1 09/23/11 

Form I - IN 
37 

Result c Q 

14600 

0.359 "J 
8 . 74 ~1 

140 7 N* 
~ 

0 . 479 

0.437 , J * 

3540 ,-;-] * 
27 . 6 \ 
10.8 

29.0 I N 

22900 

10.1 

6630 . J 
221 

0 . 063 

31 . 7 .:J N 

1570 

0 . 48 

0 . 216 ~ N 

230 l N 

0.170 

38 . 7 

90 . 4 T N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request: Kl107701 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11RD01SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3.96 

Manganese 6010B 1. 98 

Mercury 7471A 0 . 014 

Nickel 6020A 0 . 20 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19.8 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 74.8 

Comments: 

Date Collected: 08/04/11 

Date Received: 08/18/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1107701-010 

Dil. Date Date 
MDL Factor Extracted Analyzed 

5 . 9 2 . 0 10/10/11 10/19/11 

0.009 5.0 10/10/11 10/19/11 

0.06 5.0 09/01/11 09/23/11 

0.005 5.0 09/01/11 09/23/11 

0.003 5.0 09/01/11 09/23/11 

0 . 003 5.0 09/01/11 09/23/11 

2.0 2.0 10/10/11 10/19/11 

0.03 5.0 09/01/11 09/23/11 

0.003 5.0 09/01/11 09/23/11 

0 . 05 5.0 09/01/11 09/23/11 

0 . 3 2.0 10/10/11 10/19/11 

0.009 5.0 09/01/11 09/23/11 

0 . 04 2 . 0 10/10/11 10/19/11 

0.04 2.0 10/10/11 10/19/11 

0 . 001 1.0 08/30/11 08/30/11 

0.03 5 . 0 09/01/11 09/23/11 

5.0 2.0 10/10/11 10/19/11 

0.03 2.0 09/28/11 10/03/11 

0.008 5.0 10/10/11 10/17/11 

4.0 2.0 10/10/11 10/19/11 

0.002 5.0 09/01/11 09/23/11 

0.02 5 . 0 09/01/11 1 09/23/11 

0.2 5 . 0 09/01/11 I 09/23/11 

Form I - IN 
38 

Result c Q 

14800 

0.352 :J 
3 . 36 "] 

167 l N* 

0.477 

0.252 _} * 

3120 '-- J * 

28.2 _j 
9.650 

30.0 ] N 

23200 

9.640 

6180 .I 
222 

0 . 064 

33.8 ,J N 

1280 

0.54 

0.175 ~~ N 

210 J N 

0.137 

40.7 

87.4 ,J N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecol ogy And Environment , I nco r po Service Request : K1 1 0770 1 

Date Collected: 08/05/11 Project No . : NA 

Project Name: Red Devi l Mine 

Matrix : 

Sample Name : 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadrriium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver · 

Sodium 

Thallium 

Vanadium 

Zinc 

SOIL 

11UP11SB08 

Analysis 
Method 

6010B 

6020A 

6020A 

6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

77 42 

6020A 

6010B 

6020A 

6020A 

6020A 

% Solids: 87 . 5 

Comment s: 

MRL 

9 . 9 

0.049 

0.50 

0 . 050 

0 . 020 

0.020 

9.9 

0.20 

0.020 

0.10 

3 . 9 

0 . 050 

3.94 

1. 97 

0 . 016 

0.20 

79 

0.10 

0.020 

19.7 

0 . 020 

0 . 20 

0 . 5 

MDL 

5 . 9 

0.009 

0.06 

0.005 

0 . 003 

0.003 

2.0 

0 . 03 

0.003 

0.05 

0 . 3 

0.009 

0 . 04 

0 . 04 

0.002 

0 . 03 

4 . 9 

0 . 03 

0 . 008 

3 . 9 

0 . 002 

0.02 

0 . 2 

Date Received : 0 8 / 18/ 1 1 

Units : rng/Kg 

Basis : DRY 

Lab Code: K1107701-011 

Dil. Date 
Factor Extracted 

2.0 10/10/11 

5.0 10/10/11 

5.0 09/01/11 

5.0 09/01/11 

5 . 0 09/01/11 

5.0 09/01/11 

2 . 0 10/10/11 

5.0 09/01/11 

5 . 0 09/01/11 

5 . 0 09/0 1 /11 

2.0 10/10/11 

5 . 0 09/01/11 

2 . 0 10/10/11 

2.0 10/10/11 

1.0 08/30/11 

5 . 0 09/01/11 

2 . 0 10/10/11 

2 . 0 09/28/11 

5.0 10/10/11 

2 . 0 10/10/11 

5 . 0 09/01/ 1 1 

5 . 0 09/01/11 

5.0 09/01/11 

Date 
Analyzed 

10/19/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/ 1 1 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

10/19/11 

10/19/11 

08/30/11 

09/23/11 

10/19/11 

10/03/11 

10/17/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

Form I - I N 
39 

Result c Q 

7880 

0. 591 ':: 

132 .1 N* 

0.484 

0.500 * 
1750 ·-l * 
14 . 6 I 
19 . 1 

59.7 \. N 

39300 

1 4 .3 

2860 ........ 

739 

0.498 

52 . 2 ..:J N 

1080 

0.34 

0 . 31 9 ~ N 

48 . 1 -1 N 

0 . 088 

26 . 4 

1 06 N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Envi r onment, I ncorpo Service Request: K1107701 

Project No .: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

sample Name : 11UP11SB06 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.9 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9 . 9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3 . 97 

Manganese 6010B 1. 98 

Mercury 7471A 0.019 

Nickel 6020A 0.20 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver 6020A 0 . 020 

Sodium 6010B 19.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 82 . 0 

Comments : 

MDL 

6.0 

0.009 

0 . 06 

0.005 

0.003 

0.003 

2 . 0 

0.03 

0 . 003 

0.05 

0 . 3 

0.009 

0 . 04 

0.04 

0.002 

0.03 

5.0 

0.03 

0.008 

4.0 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/05/11 

Date Received: 08/18/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : Kll07701-012 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 09/28/11 10/03/11 

5.0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
40 

Result c Q 

14800 

0 . 264 _.:j 
--6.95 

178 
__, 

N* 

0.421 

0.231 ) * 

2010 * 1.-. 

23.3 :1 
6.730 

28.2 ..J N 

25600 

9.720 
-4230 ..... 

951 

0.234 

27.4 
' 

N 

939 

0.09 J 

0.167 ~ N 

79.1 '-.J N 

0 . 087 

30 . 4 

72 . 5 N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Envi ronme n t , Inco r po Service Request : K1107701 

Project No . : NA 

Project Name : Red Devi l Mi ne 

Matrix: SOIL 

Sample Name: 11SM10SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 9 

Antimony 6020A 0.050 

Arsenic 6020A 10.0 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9 . 9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3.97 

Manganese 6010B 1. 98 

Mercury 7471A 1. 64 

Nickel 6020A 0.20 

Potassium 6010B 79 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 19.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 93 . 4 

Comments: 

MDL 

6.0 

0.009 

1.20 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0 . 05 

0.3 

0 . 009 

0.04 

0 . 04 

0 . 16 4 

0 . 03 

5 . 0 

0.15 

0.008 

4 . 0 

0.002 

0 . 02 

0 . 2 

Date Collected: 08/0 7 / 11 

Date Received: 08/ 1 8/ 11 

Units : mg /Kg 

Basis : DRY 

Lab Code : K1107701-01.3 

Dil. Date Date 
Factor Extracted Analyzed 

2 . 0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

100.0 09/01/11 10/17/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

100.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/1 1 10/19/11 

10.0 09/28/11 10/04/11 

5 . 0 10/10/11 10/17/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
41 

Result c Q 

2210 

6 . 150 Q 
6240 -:J 

220 \ N* 

0 . 588 

0.457 '::1 * 

1430 :=; * 

11.9 '- \ 
10.8 

52 . 0 . l N 

6 4700 

15 . 7 

385 J 
549 

48 . 3 

35.6 \,.J N 

1220 

2 . 59 

0.179 ~ N 

53.1 \ N 

1 . 5 40 
o-.j 

19 . 1 

77 . 0 \ N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name : 11SM10SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6020A 0.049 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.8 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.050 

Magnesium 6010B 3 . 93 

Manganese 6010B 1. 97 

Mercury 7471A 1. 74 

Nickel 6020A 0 . 20 

Potassium 6010B 79 

Selenium . 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19 . 7 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids: 84.8 

Comments : 

MDL 

5 . 9 

0.009 

0.06 

0.005 

0.003 

0.003 

2 . 0 

0 . 03 

0.003 

0.05 

0.3 

0 . 009 

0.04 

0 . 04 

0 . 174 

0.03 

4.9 

0.03 

0 . 008 

3 .9 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/07/ 11 

Date Received: 08/18/1 1 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1107701-014 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 . 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

100.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5.0 10/10/11 10/17/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
42 

Result c Q 

10000 

2.490 _:1 
200 II.... 
139 l_j N* 

0.595 

0.358 T * 

1860 2j .. * 
16.9 '~ 
13.2 

39.6 , ) N 

35400 

9.590 

2740 ,J 
635 

11.8 

35 . 0 -:) N 

846 

0.23 
_. 

0 . 139 _;~ ... N 
·-78 .4 
~ 

N 

0.110 

29.4 

75.1 ,:) N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Envi ronment , I ncorpo Service Request: K1 107701 

Date Collected : 08/07/11 Project No .: NA 

Project Name: Red Devi l Mine 

Matrix: SO IL 

Sample Name : 11SM10SB12 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6020A 0 . 049 

Arsenic 6020A 10.0 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 8 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0 . 050 

Magnesium 6010B 3 . 90 

Manganese 60 10B 1. 95 

Mercury 7 471A 1. 54 

Ni ckel 6020A 0 . 20 

Potassium 6010B 78 

Selenium 77 42 0.49 

Silver 602 0A 0 . 020 

Sodi um 6010B 1 9.5 

Tha llium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 92. 4 

Commen t s: 

Date Received: 08/18/1 1 

Units : mg/Kg 

Basis : DRY 

Lab Code : K1107701-015 

Dil. Date Date 
MDL Factor Extracted Analyzed 

5.9 2 . 0 10/10/11 10/19/11 

0.009 5 . 0 10/10/11 10/19/11 

1. 2 0 100.0 09/01/11 10/17/11 

0 . 005 5.0 09/01/11 09/23/11 

0.003 5 . 0 09/01/11 09/23/11 

0 . 003 5.0 09/01/11 09/23/11 

2 . 0 2 . 0 10/10/11 10/19/11 

0.03 5 . 0 09/01/11 09/23/11 

0.003 5.0 09/0 1 /11 09/23/11 

0 . 05 ' 5 . 0 09/01/11 09/23/1 1 

0.3 2 . 0 10/10/11 10/19/11 

0 . 009 5.0 09/01/11 09/23/11 

0.0 4 2 . 0 10/10/11 10/19/11 

0.04 2.0 10/10/11 10/19/11 

0 . 154 100.0 08/30/11 08/30/11 

0.03 5.0 09/01/11 09/23/11 

4. 9 2.0 10/1 0/11 10/19/11 

0 . 15 10 . 0 09/28/11 10/04/11 

0 . 008 5 . 0 10/10/11 10/17/11 

3 . 9 2.0 10/10/11 10/19/11 

0 . 002 5 . 0 09/01/11 09/ 23/11 

0 . 02 5 . 0 09/01/11 09/23/11 

0.2 5.0 09/01/11 09/23/11 

Fo rm I - IN 
43 

Result c Q 

2 790 

4 . 280 . 

1 690 1 
81.5 -:1 N* 

0.828 

0.855 ~l. * 

1380 ·'- * 

9 . 80 
__ ,. 

h . 

19 . 8 

-91.7 -.. · N 

49100 

25 . 0 

527 '-;:j 
802 

17 . 9 

59.5 -t N 

1 3 50 '-J 

0.62 

0.292 ..;\-- N 

4 9 . 9 -.7 N 

0 . 540 

1 8 . 9 

137 N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And .Environment , Incorpo Service Request: Kll 07701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11SM11SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.0.20 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 4.00 

Manganese 6010B 2.00 

Mercury 7471A 0.015 

Nickel 6020A 0.20 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 20.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 80 . 6 

Corrrrnents: 

MDL 

6.0 

0.009 

0 . 06 

0.005 

0 . 003 

0.003 

2.0 

0.03 

0 . 003 

0.05 

0.3 

0.009 

0.04 

0.04 

0.001 

0.03 

5.0 

0.03 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Collected: 08/06/11 

Date Received: 08/ 18/11 

Units: rng/Kg 

Basis: DRY 

Lab Code : K1107701-016 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5 . 0 09/01/11 10/17/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5 . 0 10/10/11 10/17/11 

2 . 0 10/10/11 I 10/19/11 

5 . 0 09/01/11 I 09/23/11 

5.0 09/01/11 I 09/23/11 

5.0 09/01/11 I 10/17/11 

Form I - IN 
44 

Result c Q 

16800 

0.250 1 
8 . 67 ___ --; 

157 :1 N* 

0.403 

0 . 249 '} * 

1770 0 * 

22.4 --::J 
10.4 

17.6 ..:J N 

28500 

7.540 

5170 ,J 
525 

0.032 

23.0 1 N 

667 

0 . 25 

0.083 l-it N 

153 :J N 

0.097 

37.8 

60 . 8 \ N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: Kll07701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11SM11SB14 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.9 

Antimony G020A 0.050 

Arsenic G020A 0.50 

Barium G020A 0.050 

Beryllium G020A 0 . 020 

Cadmium G020A 0.020 

Calcium GOlOB 9.9 

Chromium G020A 0 . 20 

Cobalt G020A 0.020 

Copper G020A 0.10 

Iron GOlOB 4.0 

Lead G020A 0.050 

Magnesium GOlOB 3.9G 

Manganese GOlOB 1. 98 

Mercury 7471A 0.319 

Nickel G020A 0.20 

Potassium GOlOB 79 

Selenium 7742 0.10 

Silver G020A 0 . 020 

Sodium GOlOB 19.8 

Thallium G020A 0.020 

Vanadium G020A 0 .20 

Zinc G020A 0.5 

% Solids : 74.2 

Comments: 

MDL 

G.O 

0 . 009 

O. OG 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0 . 05 

0.3 

0.009 

0.04 

0.04 

0.032 

0.03 

5.0 

0.03 

0.008 

4.0 

0.002 

0 . 02 

0.2 

Date Collected: 08/06/ 11 

Date Received: 08/18/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: Kll07701-017 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

20.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5.0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
45 

Result c Q 

5980 
~ 

1. 500 . 

122 
'-

220 .1 N* 
..., 

0.7GO 

1.130 8 * 
1720 ."1 * 
10.3 1-=r 
17.9 

7G.7 '- N 

GG400 

15.8 

1300 •:\ 
2170 

7 . 18 

G4.3 ~ N 

1180 

0.87 

0.244 -iff N 

47.0 
-; 

N 
" 0.14G 

19.7 

109 ....... N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Environme nt , In c orpo Se rvice Re ques t: K1 10 77 01 

Pr oject No . : NA 

Pro ject Name : Red De vil Mine 

Matrix: SOI L 

Sample Name : 11SM11SB16 

Analy sis 
Analyte Method MRL 

Aluminum 6010B. 9.9 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 50 

Bar ium 6020A 0 . 050 

Ber yllium 6020A 0 . 020 

Ca dmium 6020A 0 . 020 

Calci um 6010B 9 . 9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 60 1 0B 4 . 0 

Lead 6020A 0 . 050 

Magnesium 60 1 0B 3 . 97 

Manganese 6010B 1. 98 

Mercury 7471A 0 . 380 

Nickel 6020A 0 . 20 

Potassium 6010B 79 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19.8 

Th a l l .i um 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 90 . 8 

Commen t s: 

Date Collected: 08/06/ 11 

Date Received : 08/18 / 11 

Units : mg/Kg 

Basis : DRY 

Lab Code : K1107701-018 

I Oil. . Date Date 
MDL I Factor Ex tracted Analyzed 

6 . 0 2 . 0 10/1 0/11 10/19/11 

0.009 5.0 10/10/11 10/19/11 

0 . 06 5 . 0 09/01/11 09/23/11 

0.005 5.0 09/01/11 09/23/11 

0 . 003 5 . 0 09/01/11 09/23/11 

0 . 003 5.0 09/01/11 09/23/11 

2 . 0 2 . 0 10/10/11 10/19/11 

0 . 03 5 . 0 09/01/11 09/23/ 11 

0 . 003 5 . 0 09/01/11 09/23/11 

0 . 05 5.0 09/01/11 09/23/11 

0 . 3 2 . 0 10/10/11 10/19/11 

0 . 009 5 . 0 09/01/11 09/23/11 

0 . 0 4 2 . 0 10/10/11 10/19/1 1 

0.04 2 . 0 10/10/11 10/19/11 

0 . 038 20 . 0 08/30/11 08/30/11 

0.03 5.0 09/01/11 09/23/11 

5.0 2 . 0 10/10/11 I 10/19/11 

0 . 03 2.0 09/28/11 I 1 0/0 4/11 

0 . 008 5 . 0 10/10/11 I 10/ 17/11 

4 . 0 2 . 0 10/10/11 I 10/19/11 

0 . 002 5 . 0 09/01/11 I 09/23/11 

0 . 02 5 . 0 09/01/11 I 09/23/11 

0 . 2 5 . 0 09/01/11 I 09/23/11 

Form I - IN 
46 

Result c Q 

3080 

1. 430 I 

261 
.., 
-

118 ~ N* -0.905 

1 . 220 1 * 

1740 ,-l * 

12 . 0 -.... 
2 5.8 

96 . 8 :J N 

55000 

21.3 

692 _1 
1 330 

6 . 93 

99.1 - N 

1290 

1. 01 

0 . 377 :~ N 

38 . 0 ;:J N 

0.121 

2 5.3 
' 168 r-. ) N 



Columbia Analytical Services 

Metals 

- l-
INORGANIC ANALYSIS DATA PACKAGE 

Cli ent: Ecology And Env i ronment, Inco r po Service Request: K110770 1 

Project No .: NA 

Project Name: Red Devil Mi ne 

Matrix : SOI L 

Sample Name: 11MP41SB04 

A.&alysis 
Analyte Method MRL 

Aluminum 601GB 10 . 0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Berylli um 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 601GB 10 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 4.0 

Lead 6020A 0 . 050 

Magnesium 60 1 0B 3 . 98 

Ma nganese 6010B 1. 99 

Mercury 7 471A 0.096 

Nickel 6020A 0 . 20 

Potassium 6010B 80 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19.9 

Thallium 602 0A 0 . 020 

Vanadium 6020A 0.20 

Zinc 602 0A 0 . 5 

% Solids: 86 . 6 

Comme n ts : 

MDL 

6.0 

0 . 009 

0 . 06 

0.005 

0.003 

0.003 

2 . 0 

0 . 03 

0 . 003 

0 . 05 

0.3 

0 . 009 

0 . 04 

0 . 04 

0.010 

0 . 03 

5 . 0 

0 . 03 

0 . 008 

4 .0 

0 . 002 

0 . 02 

0 . 2 

Date Collected: 08/06/1 1 

Date Received : 08/ 1 8/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1107701-019 

Dil. Date Date 
Factor Ex tracted Analyzed 

2 . 0 10/10/11 10/19/11 

5 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

5 . 0 08/30/ 11 08/ 3 0/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 09/28/11 10/0 4 /11 

5.0 10/10/11 10/17/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/0 1/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/0 1/1 1 09/23/11 

Form I - I N 
47 

Result c Q 

7330 

1. 040 I~ 
30.7 :1 

154 ___ j N* 

0.638 

0 . 494 -:::5 * 

825 
..., 

* 
·-17.0 -.... J 

16 . 9 

41.7 .::...; N 

49300 

9 . 680 
-1480 

"-
942 

2.07 

3 4. 5 _) N 

832 

0 . 45 

0 . 131 , .... - N 

36.0 :J N 

0 . 106 

33 . 0 

76.8 __ J N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll07701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP41SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6020A 0 . 049 

Arsenic 6020A 0 .4 9 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.7 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 3.88 

Manganese 6010B 1.94 

Mercury 7471A 0.088 

Nickel 6020A 0.20 

Potassium 6010B 78 

Selenium 7742 0 .10 

Silver 6020A 0 . 019 

Sodium 6010B 19.4 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 89.6 

Comments: 

MDL 

5.8 

0.009 

0.06 

0 . 005 

0.003 

0 . 003 

1.9 

0.03 

0 . 003 

0.05 

0 . 3 

0.009 

0.04 

0.04 

0.009 

0.03 

4.9 

0.03 

0 . 008 

3.9 

0.002 

0.02 

0.2 

Date Collected : 08/06/11 

Date Received : 08/18/1 1 

Units: mg/Kg 

Basis : DRY 

Lab Code : K1107701-020 

I Dil. Date Date 
I Factor Extracted Analyzed 

2 . 0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

5.0 08/30/11 08/30/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5.0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 I 09/23/11 

5.0 09/01/11 I 09/23/11 

5.0 09/01/11 I 09/23/11 

Form I - IN 
48 

Result c Q 

2990 

1.140 ,, 
59 . 8 ,, --152 N* 

~ 

0.784 

0.912 ) * 
-1140 * ..... 

11.1 \T 
27.0 

139 -~ N .... 
41800 

20.5 

578 
'-

1010 

3.55 

86 . 8 .__j N 

1100 

0.61 

0.179 'd" N 

24 . 0 :j N 

0 . 131 

29.7 

153 J N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Environment, Incorpo Service Request : K1 1 0770 1 

Project No. : NA 

Project Name : Red Devil Mi ne 

Matrix: SOIL 

Sample Name: 11RS01SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0.63 

Barium 6020A 0 . 063 

Beryllium 6020A 0 . 025 

Cadmium 6020A 0.025 

Calcium 6010B 10.0 

Chromium 6020A 0 . 25 

Cobalt 6020A 0 . 025 

Copper 6020A 0.13 

Iron 6010B 4 . 0 

Lead 6020A 0 . 063 

Magnesium 6010B 3.99 

Manganese 6010B 1. 99 

Mercury 7471A 0 . 342 

Nickel 6020A 0 . 25 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19 . 9 

Thallium 6020A 0.025 

Vanadium 6020A 0 . 25 

Zinc. 6020A 0.6 

% Solids: 71 . 1 

Comme nt s: 

Date Collected : 08/08/11 

Da t e Received : 08/18/11 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1107701-021 

Dil. Date Date 
MDL Factor Extracted Analyzed 

6.0 2.0 10/10/11 10/19/11 

0 . 009 5 . 0 10/10/11 10/19/11 

0.08 5 . 0 09/02/11 09/23/11 

0.006 5.0 09/02/11 09/23/11 

0 . 004 5.0 09/02/11 09/23/11 

0.00 4 5 . 0 09/02/11 09/23/11 

2.0 2.0 10/10/11 10/19/11 

0.04 5.0 09/02/11 09/23/11 

0 . 004 5.0 09/02/11 09/23/11 

0.06 5.0 09/02/11 09/23/11 

0.3 2 . 0 10/10/11 10/19/11 

0 . 011 5.0 09/02/11 09/23/11 

0 . 04 2.0 10/10/11 10/19/11 

0.04 2 . 0 10/10/11 10/19/11 

0.034 20.0 08/30/11 08/30/11 

0.04 5.0 09/02/11 09/23/11 

5 . 0 2.0 10/10/11 10/19/11 

0.03 2.0 09/28/11 10/04/11 

0.008 5 . 0 10/10/11 10/18/11 

4.0 2 . 0 10/10/11 10/19/11 

0.003 5 . 0 09/02/11 09/23/11 

0.03 5.0 09/02/11 09/23/11 

0 . 3 5 . 0 09/02/11 09/23/11 

Form I - IN ' 
49 

Result c Q 

11500 

24.7 J N* 

54.7 '-') N 

137 I~ 
0 . 354 

0 . 326 ::1 
11100 \ N* 

21.1 ,} N 

8.080 

22.2 _ j 
29400 

9.790 

6160 ... '1 N 

526 

6 . 44 

25.0 1-:::J 
1230 

0.38 

0.145 I~ 
226 ) 

0 . 140 

28 . 1 
< 

73.6 I\ ) 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11RS01SB12 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.1 

Antimony 6020A 0.050 

Arsenic 6020A 0.58 

Barium 6020A 0.058 

Beryllium 6020A 0.023 

Cadmium 6020A 0 . 023 

Calcium 6010B 10.1 

Chromium 6020A 0.23 

Cobalt 6020A 0.023 

Copper 6020A 0.12 

Iron 6010B 4.0 

Lead 6020A 0.058 

Magnesium 6010B 4.03 

Manganese 6010B 2.02 

Mercury 7471A 0.303 

Nickel 6020A 0.23 

Potassium 6010B 81 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 20.2 

Thallium 6020A 0 . 023 

Vanadium 6020A 0 . 23 

Zinc 6020A 0 . 6 

% Solids: 78.7 

Comments: 

Date Collected: 08/08/11 

Date Received : 08/18/1 1 

Units : mg I Kg 

Basis: DRY 

Lab Code: K1107701-022 

Dil. Date Date 
MDL Factor Extracted Analyzed 

6.1 2 . 0 10/10/11 10/19/11 

0.009 5.0 10/10/11 10/19/11 

0 . 07 5.0 09/02/11 09/23/11 

0.006 5.0 09/02/11 09/23/11 

0.003 5.0 09/02/11 09/23/11 

0.003 5.0 09/02/11 09/23/11 

2.0 2 . 0 10/10/11 10/19/11 

0.04 5.0 09/02/11 09/23/11 

0.003 5.0 09/02/11 09/23/11 

0.06 5.0 09/02/11 09/23/11 

0 . 3 2.0 10/10/11 10/19/11 

0.010 5.0 09/02/11 09/23/11 

0 . 04 2.0 10/10/11 10/19/11 

0.04 2 . 0 10/10/11 10/19/11 

0.030 20.0 08/30/11 I 08/30/11 

0.04 5 . 0 09/02/11 I 09/23/11 

5.0 2.0 10/10/11 I 10/19/11 

0.03 2 . 0 09/28/11 I 10/04/11 

0.008 5.0 10/10/11 I 10/18/11 

4.0 2.0 10/10/11 I 10/19/11 

0.002 5.0 09/02/11 1 09/23/11 

0.02 5.0 09/02/11 1 09/23/11 

0.2 5 . 0 09/02/11 1 09/23/11 

Form I - IN 
50 

Result c Q 

11800 

25.8 ::J N* 

50.0 N 
= 124 

0.384 

0.281 .T 
~ 

2370 N* 

22.3 :1 N 

8 . 670 

26.7 ,) 
41400 

17.6 

4860 :\ N 

292 

7.44 

26.5 r:J 
893 

0.35 

0 .1 53 ~ 
149 ~ 

0.104 

30 . 5 

71.6 ~ 



Columbia Analytical Services 

· Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Clien t: Ecology And Envi r onment, Incorp o Service Reque st: Kl l 07 7 01 

Project No. : NA 

Project Name : Red Devi l Mi ne 

Mat rix : SOI L 

Sample Name : 11RS01SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.45 

Barium 6020A 0 . 045 

Beryllium 6020A 0 . 018 

Cadmium 6020A 0.018 

Calcium 6010B 10.0 

Chromium 6020A 0 . 18 

Cobalt 6020A 0.018 

Copper 6020A 0.09 

Iron 6010B 4 . 0 

Lead 6020A 0.045 

Magnesium 6010B 4.01 

Manganese 6010B 2 . 00 

Mercury 7 471A 1. 86 

Nickel 6020A 0 . 18 

Potassium 6010B 80 

Se.leni um 7742 0 . 10 

Silver 6020A 0 . 020 

Sodium 6010B 20.0 

Thallium 6020A 0 . 018 

Vanadium 6020A 0 . 18 

Zinc 6020A 0 . 4 

% Solids : 82 . 5 

Comments: 

MDL 

6 . 0 

0.009 

0 . 05 

0 . 004 

0 . 003 

0 . 003 

2 . 0 

0.03 

0 . 003 

0 . 05 

0 . 3 

0 . 008 

0 . 04 

0 . 04 

0 . 186 

0 . 03 

5 . 0 

0 . 03 

0 . 008 

4 . 0 

0.002 

0 . 02 

0 . 2 

Date Collected : 08/08/ 11 

Date Received: 08/18/1 1 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1107701-023 

I Dil. Date Date 
I Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

5 . 0 09/02/11 09/23/11 

2.0 10/10/11 10/19/1 1 

2 . 0 10/10/11 10/19/11 

100 . 0 08/30/11 08/30/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5 . 0 10/ 10/11 10/18/11 

2.0 10/10/11 10/19/11 

5 . 0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/11 09/23/11 

Form I - I N 
51 

Result c Q 

6180 

68 . 7 N* 
'-

142 .:) N 

10 4 

0.484 

0 . 430 -i 
1690 

.., 
N* ...._ 

25 . 1 .:::-') N 

12.9 

55.2 ~ 
66100 

28.6 
~ 

1930 N 

509 

27 . 9 
. .,. 

43.3 --1060 

0 . 40 

0 . 261 f8""" 
57 . 5 } 

0 . 083 

30 . 7 

103 
., 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1107701 

Date Collected: 08/08/11 

Date Received: 08/18/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOI L 

Sample Name : 11RS02SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.049 

Arsenic 6020A 0.51 

Barium 6020A 0.051 

Beryllium 6020A 0.021 

Cadmium 6020A 0.021 

Calcium 6010B 9 . 9 

Chromium 6020A 0.21 

Cobalt 6020A 0.021 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.051 

Magnesium 6010B 3.94 

Manganese 6010B 1. 97 

Mercury 7471A 0.375 

Nickel 6020A 0.21 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19.7 

Thallium 6020A 0 . 021 

Vanadium 6020A 0.21 

Zinc 6020A 0.5 

% Solids: 86.8 

Comments: 

Basis: DRY 

Lab Code : K1107701-024 

Dil. 
MDL Factor 

5 . 9 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5 . 0 

0 . 003 5.0 

2.0 2.0 

0.03 5.0 

0 . 003 5.0 

0.05 5 . 0 

0.3 2 . 0 

0 . 009 5 . 0 

0.04 2 . 0 

0.04 2.0 

0 . 037 20 . 0 

0.03 5.0 

4.9 2 . 0 

0.03 2.0 

0.008 5 . 0 

3 . 9 2.0 

0 . 002 5.0 

0.02 5 . 0 

0.2 5 . 0 

Form I - IN 

52 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/28/11 I 10/04/11 

10/10/11 I 10/17/11 

10/10/11 I 10/19/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

Result c Q 

3940 

34.5 ~ J N* 

93 .4 1 N 

94.6 ::1 
0.640 

0 .4 92 ) 
1550 J N* 

27.4 <.. J N 

15.5 

46.0 ,:J 
51400 

12.9 

1070 .1 N 

1190 

8.07 

49.8 ,J 
878 

0.48 

0 . 110 ..:::.:1. 
f<;. .J 

28.8 :J 
0 . 082 

39.7 

114 ,J 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment , Incorpo Service Request : K1 107701 

Date Collected: 08/08/ 1 1 

Date Received : 08/18/ 11 

Units: mg/Kg 

Project No . : NA 

Project Name: Red Devil Mine 

Ma t rix : SOIL 

Sample Name : 11RS02SB0 4 

Analy sis 
Analyte Method MRL 

Alwninum 6010B 9.8 

Antimony 6020A 0.049 

Arsenic 6020A 0.41 

Barium 6020A 0.041 

Beryllium 6020A 0.016 

Cadmium 6020A 0.016 

Calcium 6010B 9 . 8 

Chromium 6020A 0.17 

Cobalt 6020A 0.016 

Copper 6020A 0 . 08 

Iron 6010B 3.9 

Lead 6020A 0.041 

Magnesium 6010B 3 . 92 

Manganese 6010B 1. 96 

Mercury 7471A 1. 78 

Nickel 6020A 0 . 17 

Potassium 6010B 78 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19 . 6 

Thallium 6020A 0.016 

Vanadium 6020A 0.17 

Zinc 6020A 0 . 4 

% Solids: 85.0 

Commen t s: 

Basis : DRY 

Lab Code: K1107701-025 

Dil. 
MDL Factor 

5.9 2.0 

0.009 5.0 

0.05 5.0 

0.004 5.0 

0 . 00 2 5.0 

0.002 5.0 

2 . 0 2.0 

0 . 03 5 . 0 

0 . 002 5.0 

0.04 5 . 0 

0 .3 2 . 0 

0 . 007 5 . 0 

0.04 2.0 

0 . 04 2.0 

0.178 100 . 0 

0 . 03 5 . 0 

4 .9 2.0 

0.03 2.0 

0 . 008 5 . 0 

3 . 9 2.0 

0 . 002 5 . 0 

0.02 5 . 0 

0.2 5 . 0 

Form I - IN 

53 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/04/11 

10/10/11 10/18/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

Result c Q 

8920 

24 . 4 ~l N* 

138 J N 

103 ~ 
0.584 

' ' 

0.464 
...... 

--~_;) 
6250 N* 

<-

19.1 :l N 

23 . 9 

39 . 6 ....... 

38300 

11 . 6 

3810 I"- N 

1160 

33 . 1 

42.3 :J 
998 

0 . 32 

0.099 ~ 
114 \ 

0.093 

35 . 5 

83 .1 
" 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K11 07701 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11RS02SB14 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.9 

Antimony G020A 0.050 

Arsenic G020A O. G2 

Barium G020A O.OG2 

Beryllium G020A 0.025 

Cadmium G020A 0.025 

Calcium GOlOB 9 . 9 

Chromium G020A 0 . 25 

Cobalt G020A 0.025 

Copper G020A 0 .12 

Iron GOlOB 4.0 

Lead G020A 0.062 

Magnesium 6010B 3 . 97 

Manganese 6010B 1. 98 

Mercury 7471A 0 . 018 

Nickel G020A 0.25 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver G020A 0.020 

Sodium GOlOB 19.8 

Thallium G020A 0.025 

Vanadium G020A 0.25 

Zinc 6020A O.G 

%Solids: 73.6 

Comments: 

MDL 

G. O 

0.009 

0.07 

O.OOG 

0.004 

0 . 004 

2.0 

0.04 

0.004 

O.OG 

0.3 

0.011 

0 . 04 

0.04 

0.002 

0.04 

5.0 

0.03 

0.008 

4.0 

0.002 

0.03 

0.2 

Date Collected: 08/08/1 1 

Date Received: 08/18/11 

Units : mg I Kg 

Basis: DRY 

Lab Code: Kll07701-02G 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5 . 0 10/10/11 10/19/11 

5.0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

·5.0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/1}. 09/23/11 

2 . 0 10/10/11 10/19/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

2 . 0 09/28/11 10/04/11 

5.0 10/10/11 10/18/11 

2 . 0 10/10/11 10/19/11 

5.0 09/02/11 09/23/11 

5.0 09/02/11 I 09/23/11 

5.0 09/02/11 I 09/23/11 

Form I - IN 
54 

Result c Q 

14000 

1.170 , '-.. N* 

8 . 01 ..._ N -154 
' 

0.481 

0.429 ~ 
3210 :1 N* -28.0 N 

9 . 930 

29.2 ... 
23300 

9.890 

5940 ~- ' N 

235 

0.198 

30.4 ~'1 
1210 

0.50 

0.15G ~-
184 :1 

0.166 

39.3 

87.5 
'-



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy And Envi ronment , Incorpo Service Request : Kll07701 

Date Collected: 08/08/11 Project No. : NA 

Project Name : Red Devil Mi ne 

Matrix: SOIL 

Sample Name : 11DS02SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

An t imon y 6020A 0.050 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Ca lcium 6010B 10 . 0 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4 . 0 

Lead 6020A 0 . 050 

Magnesium 6010B 3.98 

Mangan ese 6010B 1. 99 

Me r cury 7 471A 1. 75 

Nickel 6020A 0.20 

Potassium 6010B 80 

Sel e n ium 77 42 0 . 10 

Silver 6020A 0 . 020 

Sodium 6010B 19 . 9 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 .20 

Zinc 6020A 0 . 5 

% Solids : 87 .4 

Comments: 

Date Received: 08/1 8 /11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1107701-027 

Dil. Date Date 
MDL Factor Extracted Analyzed 

6 . 0 2.0 10/10/11 10/19/11 

0 . 009 5.0 10/10/11 10/19/11 

0.06 5 . 0 09/02/11 09/23/11 

0 . 005 5.0 09/02/11 09/23/11 

0.003 5.0 09/02/11 09/23/11 

0.003 5 . 0 09/02/11 09/23/11 

2 . 0 2.0 10/10/11 10/19/11 

0.03 5 . 0 09/02/11 09/23/11 

0.003 5 . 0 09/02/11 09/23/11 

0.05 5 . 0 09/02/11 09/23/11 

0.3 2.0 10/10/11 10/19/11 

0 . 009 5 . 0 09/02/11 09/23/11 

0 . 04 2 . 0 10/10/11 10/19/11 

0 . 04 2 . 0 10/10/11 10/19/11 

0 . 175 100 . 0 08/30/ 1 1 08/30/11 

0 . 03 5 . 0 09/02/11 09/23/11 

5 . 0 2 . 0 10/ 10/ 1 1 10/19/11 

0 . 03 2 . 0 09/28/11 10/04/11 

0 . 008 5 .0 10/10/11 10/18/11 

4. 0 2. 0 10/10/11 10/19/11 

0.00 2 5.0 09/02/11 09/2 3/11 

0 . 02 5 . 0 09/02/11 09/23/11 

0 . 2 5 . 0 09/02/ 11 09/2 3/11 

Form I - IN 

55 

Result c Q 

4950 

122 -I N* 
-205 N 

110 :1 
0 . 776 

0.540 ) 
1 410 l N* 

'-
18 . 5 I N 

16.2 

62 . 9 J 
6 4000 

12. 4 

1180 ,] N 

832 

16.4 

51. 0 ~ 
962 

0. 48 

0 . 143 ~--

39 . 4 :l 
0.093 

28 . 2 

1 17 ~ 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Date Collected: 08/02/11 

Date Received: 08/18/11 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP71SS 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6020A 0 . 049 

Arsenic 6020A 0.37 

Barium 6020A 0.037 

Beryllium 6020A 0.015 

Cadmium 6020A 0 . 015 

Calcium 6010B 9 . 8 

Chromium 6020A 0.15 

Cobalt 6020A 0.015 

Copper 6020A 0.07 

Iron 6010B 3.9 

Lead 6020A 0.037 

Magnesium 6010B 3.93 

Manganese 6010B 1. 97 

Mercury 7471A 0 . 016 

Nickel 6020A 0.15 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19 . 7 

Thallium 6020A 0.015 

Vanadium 6020A 0.15 

Zinc 6020A 0.4 

% Solids: 80.1 

Comments: 

Units: mg /Kg 

Basis : DRY 

Lab Code: K1107701-028 

Dil. 
1-fl)L Factor 

5.9 2.0 

0 . 009 5.0 

0 . 05 5.0 

0.004 5 . 0 

0.002 5.0 

0 . 002 5.0 

2.0 2.0 

0.02 5 . 0 

0.002 5.0 

0.04 5.0 

0 . 3 2.0 

0.007 5.0 

0.04 2.0 

0.04 2.0 

0.002 1.0 

0.02 5.0 

4.9 2.0 

0.03 2 . 0 

0 . 008 5.0 

3.9 2.0 

0.001 5 . 0 

0.02 5.0 

0.1 5.0 

Form I - IN 
56 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/04/11 

10/10/11 I 10/18/11 

10/10/11 I 10/19/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

~ 

Result c Q 

10800 

0.708 l_j N* 

10 . 8 .J N 

99 . 1 ::J 
0.381 

0.385 " ) 

1140 -:.J N* 

20.3 J N 

12.5 

32.6 .:J 
43000 

8.910 

3860 :1 N 

703 

0.428 

39.9 ' l 
772 

0.24 

0.123 I~ 
43.2 :J 

0 . 071 

35.4 

85.5 ~ 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K110770 1 

Date Collected: 08/08/ 11 

Date Received: 08/18/11 

Units : mg I Kg 

Project No . : NA 

Project Name: Red Devil Mi ne 

Matrix : SOIL 

Sample Name : 11DS02SB14 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 9 

Antimony 6020A 0.049 

Arsenic 6020A 0 . 62 

Barium 6020A 0.062 

Beryllium 6020A 0.025 

Cadmium 6020A 0 . 025 

Calcium 6010B 9 . 9 

Chromium 6020A 0 . 25 

Cobalt 6020A 0 . 025 

Copper 6020A 0.12 

I ron 6010B 3.9 

Lead 6.020A 0.062 

Magnesium 6010B 3.94 

Ma nganese 6010B 1. 97 

Mercury 7471A 0.019 

Nickel 6020A 0 . 25 

Potassium 6010B 79 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19 . 7 

Thallium 6020A 0.025 

Vanadium 6020A 0.25 

.zinc 6020A 0 . 6 

% Solids : 75 . 2 

Comments : 

Basis: DRY 

Lab Code : K1107701-029 

Dil. Date 
MDL Factor Extracted 

5 . 9 2 . 0 

0.009 5 . 0 

0 . 08 5 . 0 

0.006 5.0 

0 . 00 4 5 . 0 

0 . 004 5.0 

2.0 2.0 

0.04 5 . 0 

0 . 004 5.0 

0 . 06 5 . 0 

0 . 3 2 . 0 

0 . 011 5 . 0 

0.04 2 . 0 

0.04 2 . 0 

0 . 002 1.0 

0 . 04 5 . 0 

4 .9 2 . 0 

0 . 03 2.0 

0 . 008 5.0 

3 . 9 2.0 

0.002 5.0 

0.03 5 . 0 

0.2 5.0 

Form I - IN 
57 

10/10/11 

10/10/11 

09/02/11 

09/02/11 

09/02/11 

09/02/11 

10/10/11 

09/02/11 

09/02/11 

09/02/11 

10/10/11 

09/02/11 

10/10/11 

10/10/11 

08/30/11 

09/02/11 

10/10/11 

09/28/11 

10/10/11 

10/10/11 

09/02/11 

09/02/ 1 1 

09/02/11 

Date 
Analyzed 

10/19/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

10/19/11 

10/19/11 

08/30/11 

09/23/11 

10/19/11 

10/04/11 

10/18/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

Result c Q 

12100 

0 . 886 -1 N* 

12 . 0 
~ 

N 
" 

149 -, 
"' 

0 . 424 

0 . 396 ~ -2970 N* 

24.8 ) N 

9.550 

26 . 0 '- l 
22100 

8.550 

5160 ~ 1 N 

224 

0.168 

29 . 7 'J 
1020 

0.5 1 

0.134 ~ 
171 .1 

0.138 

35 . 3 

80. 4 l 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Date Collected: 08/08/11 

Date Received: 08/18/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11DS02SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0 . 55 

Barium 6020A 0.055 

Beryllium 6020A 0 . 022 

Cadmium 6020A 0.022 

Calcium 6010B 10 . 0 

Chromium 6020A 0.22 

Cobalt 6020A 0.022 

Copper 6020A 0.11 

Iron 6010B 4.0 

Lead 6020A 0.055 

Magnesium 6010B 3.98 

Manganese 6010B 1. 99 

Mercury 7471A 17.4 

Nickel 6020A 0.22 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19.9 

Thallium 6020A 0 . 022 

Vanadium 6020A 0 . 22 

Zinc 6020A 0 . 6 

% Solids: 87.3 

Comments: 

Units : rng/Kg 

Basis: DRY 

Lab Code: K1107701-030 

MDL 
I Dil. 
j Factor 

6.0 2.0 

0.009 5.0 

0.07 5 . 0 

0 . 006 5 . 0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.03 5.0 

0 . 003 5.0 

0.06 5.0 

0.3 2.0 

0.010 5.0 

0.04 2.0 

0.04 2.0 

1. 74 1000 . 0 

0.03 5.0 

5.0 2.0 

0.03 2.0 

0.008 5 . 0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
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Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/04/11 

10/10/11 I 10/18/11 

10/10/11 I 10/19/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

Result c Q 

5930 

31.5 N* .. 
= 360 N 

123 :J 
0.637 

0.466 ,T 
1560 ..J N* 

17.2 J N 

12.0 

46.9 j 
47900 

10 . 7 

2070 .._) N 

965 

133 

38.2 ..., 
947 

0.74 

0.222 I~ 
68 . 8 ~ 

0.112 

23.6 

93 . 5 :::J 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Date Collected: 08/07/1 1 

Date Received: 08/ 18/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL Units : mg I Kg 

Basis: DRY 

Sample Name: 11SM31SB06 Lab Code : K1107701-031 

Analysis I Dil. Date Date 
Analyte Method MRL MDL I Factor Extracted .Analyzed 

Aluminum 6010B 10 . 0 6.0 2.0 10/10/11 10/19/11 

Antimony 6020A 0.050 0 . 009 5.0 10/10/11 10/19/11 

Arsenic 6020A 0.36 0.04 5.0 09/02/11 09/23/11 

Barium 6020A 0 . 036 0.004 5.0 09/02/11 09/23/11 

Beryllium 6020A 0 . 014 0.002 5.0 09/02/11 09/23/11 

Cadmium 6020A 0. 014 0.002 5.0 09/02/11 09/23/11 

Calcium 6010B 10.0 2.0 2.0 10/10/11 10/19/11 

Chromium 6020A 0.15 0.02 5.0 09/02/11 09/23/11 

Cobalt 6020A 0.014 0.002 5 . 0 09/02/11 09/23/11 

Copper 6020A 0.07 0.04 5.0 09/02/11 09/23/11 

Iron 6010B 4.0 0 . 3 2.0 10/10/11 10/19/11 

Lead 6020A 0.036 0.007 5.0 09/02/11 09/23/11 

Magnesium 6010B 4.02 0.04 2.0 10/10/11 10/19/11 

Manganese 6010B 2.01 0.04 2.0 10/10/11 10/19/11 

Mercury 7471A 1. 66 0 . 166 100.0 08/30/11 08/30/11 

Nickel 6020A 0.15 0.02 5.0 09/02/11 09/23/11 

Potassium 6010B 80 5.0 2.0 10/10/11 10/19/11 

Selenium 7742 0 . 10 0.03 2 . 0 09/28/11 10/04/11 

Silver 6020A 0.020 0 . 008 5.0 10/10/11 10/18/11 

Sodium 6010B 20.1 4.0 2.0 10/10/11 10/19/11 

Thallium 6020A 0.014 0.001 5.0 09/02/11 09/23/11 

Vanadium 6020A 0.15 0.01 5.0 09/02/11 09/23/11 

Zinc 6020A 0.4 0 . 1 5.0 09/02/11 09/23/11 

% Solids: 92 .2 

Comments: 

Form I - IN 
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Result c Q 

2130 

8 . 570 N* 
.];>~' 

273 N 
'-

71.7 :1 
~ 

0.981 

0 . 776 

1440 N* .. 
8.22 :7 N 

12.3 

70.4 l_j 
54900 

16.8 

381 J N 

459 

15.2 

52.1 -; 
1190 

0.50 q;j 
0.243 ~ 

38.0 :J 
0.087 

14.8 

113 l 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll07701 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: Method Blank 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 4.00 

Manganese 6010B 2.00 

Mercury 7471A 0.020 

Nickel 6020A 0.20 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 20.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 100.0 

Comments: 

Date Collected: 

Date Received: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1107701-MB1 

I Dil. Date Date 
MDL I Factor Extracted Analyzed 

6.0 2.0 10/10/11 10/19/11 

3.0 2.0 10/10/11 10/19/11 

0.009 5.0 10/10/11 10/19/11 

0.06 5.0 09/01/11 09/22/11 

0.005 5.0 09/01/11 10/17/11 

0.003 5.0 09/01/11 09/22/11 

0.003 5.0 09/01/11 09/22/11 

2.0 2.0 10/10/11 10/19/11 

0.03 5.0 09/01/11· 09/22/11 

0.003 5.0 09/01/11 09/22/11 

0.05 5.0 09/01/11 09/22/11 

0.3 2.0 10/10/11 10/19/11 

0.009 5.0 09/01/11 10/17/11 

0.04 2.0 10/10/11 10/19/11 

0.04 2.0 10/10/11 10/19/11 

0.002 1.0 08/30/11 08/30/11 

0.03 5.0 09/01/11 09/22/11 

5.0 2.0 10/10/11 10/19/11 

0.03 2.0 09/28/11 10/03/11 

0.008 5.0 10/10/1~ 10/17/11 

4.0 2.0 10/10/11 10/19/11 

0.002 5.0 09/01/11 I 09/22/11 

0.02 5.0 09/01/11 I 09/22/11 

0.2 5.0 09/01/11 I 09/22/11 

Form I - IN 
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Result c Q 

6.0 u 
3.0 u N 

0.009 u 
0.10 J 

0.036 J N* 

0.003 u 
0.007 J * 

2.0 u * 

0.10 J 

0.012 J 

0.05 u N 

0.7 J 

0.010 J 

0.08 J 

0.06 J 

0.002 u 
0.06 J N 

5.0 u 
0.03 u 

0.008 u N 

4.0 u N 

0.008 J 

0.03 J 

0.2 u N 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1107701-DV-RDM SPLP METALS.DOC- 11/3/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1107701  

Sampling Dates:  08/13/2011 to 08/22/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:    12/4/2011        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11RD03SB06 K1107701-003 

 
2 11UP11SB04 K1107701-007 

 
3 11SM10SB10 K1107701-013 

 
4 11MP41SB06 K1107701-020 

 
5 11RS01SB12 K1107701-022 

 
6 11MP71SS K1107701-028 

 
7 11SM31SB06 K1107701-031 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1107701-DV-RDM SPLP METALS.DOC- 11/3/10 Page 2 of 9 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      *         Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
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Project Number:  001096.OX70   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits with the exception of 
Sodium, which exceeded the control limit.  Associated sample results were qualified as 
estimated (J).   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11RD03SB was used for matrix spike for Mercury; recovery was within 
control limits.  Sample 11SM10SB10 was used for matrix spike and matrix spike duplicate for 
total metals.  Aluminum and Silver were less than 75% recovery; however parent Silver result 
was greater than four times the spike result. Associated Aluminum sample results were qualified 
as estimated (J). 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank contained Iron contamination; however, all sample results were 
greater than 5x the method blank contamination so no action was taken. 
 
Initial and continuing calibration blanks were free of contamination at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
             Acceptable 
       X      Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
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RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Sample 11SM10SB10 was analyzed as a laboratory duplicate.  Cadmium, Cobalt, 
Nickel, and Zinc exceeded 20% RPD; however, sample results were less than 5x the MDL with 
the exception of Zinc so no action was taken.  Associated Zinc results were qualified as 
estimated (J).   
   

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
            Acceptable 
              Acceptable with qualification   
              Unacceptable 
      X       Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
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correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Not analyzed. 
 

 
 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11RD03SB06 
Ba: (0.2410 mg/L)*(50mL/50mL) = 0.2410 mg/L = 24.1 ug/L 
Lab reported 24.1 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
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Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Environment , Inco r po Service Request: K1 1077 01 

Project No . : NA 

Project Name : Red Devil Mine 

Matrix: SO I L 

Sample Name: 11RD03SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 10 . 0 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 60108 10 . 0 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 4 . 00 

Manganese 6010B 2.00 

Mercury 7471A 1. 67 

Nickel 6020A 0 . 20 

Potassium 60108 eo 
Selenium 7742 0 . 10 

Silver 6020A 0 . 020 

Sodium 60108 20 . 0 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Solids : 87.8 

Comme n ts: 

MDL 

6 . 0 

3.0 

0 . 06 

0 . 005 

0.003 

0 . 003 

2 . 0 

0.03 

0 . 003 

0.05 

0.3 

0.009 

0.04 

0 . 04 

0 . 167 

0 . 03 

5.0 

0.03 

0 . 008 

4.0 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/04/1 1 

Date Received : 08/18/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1107701-001 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/22/11 

5.0 09/01 /11 09/22/11 

5 . 0 09/01/11 09/22/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/22/11 

2.0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

100 . 0 08/30/11 08/30/11 

5 . 0 09/01/11 09/22/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/03/11 

5 . 0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

5 . 0 09/01/11 09/22/11 

Form I - IN 
29 

Result c Q 

8240 

545 l N 

503 ~l 
113 N* 

0.432 

0.315 * --1890 .1 * 
21.1 J 
16 . 5 

32.6 .·) N 

34600 

8.800 

3520 

399 

70.3 < 

47 . 5 :) N 

874 

0 . 67 ~ 
0 . 089 .:;;., N 

50.0 .:1 N 

0.113 

28.2 

88 . 2 .1 N 

I 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Envi r onment, Incorpo Service Request : K110770 1 

Date Collected: 08/04/1 1 

Date Received: 08/ 1 8/1 1 

Units: rng/Kg 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11RD03SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6010B 9.9 

Arsenic 6020A 9.98 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4 . 0 

Lead 6020A 0 . 050 

Magnesium 6010B 3.96 

Manganese 6010B 1. 98 

Mercury 7471A 18.7 

Nickel 6020A 0.20 

Potassium 6010B 79 

Selenium 7742 0 .4 9 

Silver 6020A 0.020 

Sodium 6010B 19 . 8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids: 87.1 

Comments: 

Basis: DRY 

Lab Code: K1107701-002 

I Dil. 
MDL I Factor 

5.9 2 . 0 

3.0 2.0 

1.20 100.0 

0.005 5.0 

0.003 5 . 0 

0 . 003 5.0 

2.0 2 . 0 

0.03 5.0 

0.003 5.0 

0.05 5 . 0 

0.3 2.0 

0 . 009 5 . 0 

0.04 2.0 

0.04 2.0 

1. 87 1000.0 

0.03 5 . 0 

5.0 2.0 

0.15 10.0 

0.008 5 . 0 

4.0 2 . 0 

0 . 002 5.0 

0 . 02 5.0 

0.2 5 . 0 

Form I - IN 
30 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/01/11 10/17/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/03/11 

10/10/11 10/17/11 

10/10/11 I 10/19/11 

09/01/11 I 09/23/11 

09/01/11 I 09/23/11 

09/01/11 I 09/23/11 

Result c Q 

5330 

844 N 

1790 
'-

227 N* 
' 

0. 511 

0.282 * 

2380 - -'1 

* 
23 . 5 '""'' .... 
12.6 

34.0 I-... N 

32300 

11.7 

3370 I ........, 
591 

471 

40.3 <... N 

1470 

0.80 

0.142 ~ N 

393 ~J N 

0.251 

22.4 

75.1 '\ N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Envi ronme nt, I ncorpo Service Request : K110770 1 

Project No .: NA 

Project Name : Red Devil Mi ne 

Matrix: SO IL 

Sample Name : 11RD03SBOG 

Analysi s 
Analyte Method MRL 

Aluminum GOlOB 10.0 

Antimony GOlOB 10 . 0 

Arsenic G020A 9 . 9G 

Barium G020A 0 . 050 

Beryllium G020A 0 . 020 

Cadmium G020A 0 . 020 

Calcium GOlOB 10.0 

Chromium G020A 0 . 20 

Coba lt G020A 0 . 020 

Copper G020A 0 . 10 

I r on 6010B 4.0 

Lead 6020A 0 . 050 

Magnesium GOlOB 3.98 

Mangan ese 6010B 1. 99 

Mercury 7 471A 1 8 . 7 

Nickel 6020A 0. 2 0 

Potass ium 6010B 80 

Selenium 77 42 0 .4 9 

Silver 6020A 0 . 020 

Sodi um GOlOB 1 9 . 9 

Thal lium G020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 91 . 3 

Comments: 

MDL 

G. O 

3 . 0 

1.19 

0 . 005 

0 . 003 

0 . 003 

2.0 

0.03 

0.003 

0 . 05 

0.3 

0 . 009 

0.04 

0 . 0 4 

1. 87 

0 . 03 

5.0 

0 . 15 

0 . 008 

4 . 0 

0 . 002 

0 . 02 

0 .2 

Date Collected : 08/04/11 

Date Received: 08/ 1 8/ 1 1 

Units : mg/Kg 

Basis : DRY 

Lab Code: Kll07701-003 

Dil. Date Date 
Factor Extracted Analyzed 

2 . 0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

100 . 0 09/01/11 10/17/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/ 1 1 09/23/11 

5 . 0 09/01/ 1 1 09/23/11 

5 . 0 09/01/ 1 1 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/0 1 /ll 09/23 /11 

2.0 10/10/1 1 10/19/11 

2 . 0 10/10/11 10/19/11 

1000.0 08/30/11 08/30/11 

5.0 09/01/11 09/23 /11 

2.0 10/10/11 10/19/11 

10.0 09/28/11 10/03/11 

5 . 0 10/10/11 10/17/11 

2 . 0 10/10/11 10/1 9/11 

5 . 0 09/01 /11 09/23/11 

5 . 0 09/01/11 09/2 3/11 

5.0 09/0 1 /11 09/23/11 

Form I - I N 
31 

Resul t c Q 

91GO 

2710 
1-

N 

3510 j 
553 N* 

0.798 

0 . 419 * 
\. 

G660 .-1 * 

27 . 1 ~j 
16 . 7 

57.1 
' 

N 

41100 

5.780 

7010 ........ 

78G 

340 

49.2 :1 N 

3190 

0.80 

0 . 191 ~ I> N 

259 --1 N 

0 . 388 

25 . 3 

97 . 2 .\ N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco logy And Environment, Incorpo Service Request: K1107701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOI L 

Sample Name: 11RD02SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 10.0 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3 . 99 

Manganese 6010B 1. 99 

Mercury 7471A 0 . 189 

Nickel 6020A 0.20 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0 . 020 

Sodium 6010B 19.9 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids: 85 . 0 

Comments: 

MDL 

6.0 

3.0 

0.06 

0.005 

0 . 003 

0.003 

2.0 

0 . 03 

0.003 

0 . 05 

0.3 

0.009 

0.04 

0.04 

0 . 019 

0 . 03 

5.0 

0.03 

0.008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected: 08/03/11 

Date Received: 08/18/11 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1107701-004 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2 . 0 10/10/11 I 10/19/11 

10.0 08/30/11 I 08/30/11 

5.0 09/01/11 I 09/23/11 

2.0 10/10/11 l 10/19/11 

2.0 09/28/11 I 10/03/11 

5.0 10/10/11 I 10/17/11 

2.0 10/10/11 l 10/19/11 

5.0 09/01/11 I 09/23/11 

5.0 09/01/11 l 09/23/11 

5.0 09/01/11 I 09/23/11 

Form I - I N 
32 

Result c Q 

8630 

92.0 1- N 

181 --=t 

95.4 - N* 
~ 

0.390 

0.273 ) * 

1740 ~ ) * 
19.0 :J 
16.4 

20.4 1-0 N 

61100 

5 . 660 
.-

3740 
' 561 

1. 78 -35.0 
' 

N 

792 

0.46 

0.033 · --~~ N 

39 . 5 ,1 N 

0.051 

31.4 

76.1 '-'j N 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K110 7701 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11RD02SB06 

Date Collected: 08/03/11 

Date Received: 08/18/11 

Units: mg /Kg 

Basis: DRY 

Lab Code: K1107701-005 

Dil. Date Date 
Analyte 

Analysis 
Method MRL MDL Factor Extracted Analyzed Result c Q 

Aluminum 6010B 10.0 

Antimony 6010B 10.0 

Arsenic 6020A 10.0 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3.98 

Manganese 6010B 1. 99 

Mercury 7471A 1. 91 

Nickel 6020A 0.20 

Potassium 6010B 80 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 19.9 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids: 84.4 

Comments: 

6.0 2.0 10/10/11 

3.0 2.0 10/10/11 

1.20 100.0 09/01/11 

0.005 5. 0 09/01/11 

0.003 5.0 09/01/11 

0.003 5 . 0 09/01/11 

2.0 2.0 10/10/11 

0.03 5.0 09/01/11 

0.003 5.0 09/01/11 

0.05 5.0 09/01/11 

0.3 2.0 10/10/11 

0.009 5.0 09/01/11 

0.04 2.0 10/10/11 

0.04 2. 0 10/10/11 

0.191 100 . 0 08/30/11 

0.03 5 . 0 09/01/11 

5.0 2.0 10/10/11 

0.15 10.0 09/28/11 

0.008 5.0 10/10/11 

4.0 2 . 0 10/10/11 

0.002 5.0 09/01/11 

0 . 02 5.0 09/01/11 

0.2 5.0 09/01/11 

Form I - IN 
33 

10/19/11 

10/19/11 

10/17/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

10/19/11 

10/19/11 

08/30/11 

09/23/11 

10/19/11 

10/03/11 

10/17/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

10600 

868 ~1 N 

1410 -.:1 

254 .,:] N* 

0.503 , 

0. 332 1'-.J * 
32700 l * 

25.6 :r\ 
12.3 

45.1 ,l N 

30800 

10.3 

4880 
'-

477 

30.6 

35.3 'l N 

1680 

0. 40 J 

0.132 ~ N 

335 , ) N 

0.203 

30.0 

120 -
' 

N 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: . 11RD02SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6010B 9.8 

Arsenic 6020A 9 . 98 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

.Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium . 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0 . 050 

Magnesium 6010B 3.92 

Manganese 6010B 1. 96 

Mercury 7471A . 8.15 

Nickel 6020A 0.20 

Potassium 6010B 78 

Selenium 7742 0 . 50 

S.ilver 6020A 0.020 

Sodium 6010B 19.6 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 88.7 

Comments: 

Date Collected: 08/03/1 1 

Date Received: 08/18/11 

Units : mg I Kg 

Basis: DRY 

Lab Code: K1107701-006 

Dil. Date Date 
MDL Factor Extracted Analyzed 

5 . 9 2.0 10/10/11 10/19/11 

2.9 2.0 10/10/11 10/19/11 

1.20 100.0 09/01/11 10/17/11 

0.005 5.0 09/01/11 09/23/11 

0.003 5.0 09/01/11 09/23/11 

0.003 5.0 09/01/11 09/23/11 

2.0 2.0 10/10/11 10/19/11 

0.03 5.0 09/01/11 09/23/11 

0 . 003 5.0 09/01/11 09/23/11 

0.05 5.0 09/01/11 09/23/11 

0.3 2.0 10/10/11 10/19/11 

0.009 5.0 09/01/11 09/23/11 

0.04 2.0 10/10/11 10/19/11 

0.04 2.0 10/10/11 10/19/11 

0.815 500.0 08/30/11 08/30/11 

0.03 5.0 09/01/11 09/23/11 

4.9 2.0 10/10/11 10/19/11 

0 . 15 10.0 09/28/11 10/03/11 

0 . 008 5 . 0 10/10/11 10/17/11 

3.9 2.0 10/10/11 10/19/11 

0.002 5.0 09/01/11 09/23/11 

0.02 5.0 09/01/11 09/23/11 

0 .2 5.0 09/01/11 09/23/11 

Form I - I N 
34 

Result c Q 

12100 

1950 1---J N 

1880 c:_ 

310 ~ 1 N* 

0.532 

0.290 ""\ * 
117000 * " 29.0 '--1 

~ 

13 . 1 

74.5 ---1 N 

30700 

8.050 

5710 ,,] 
451 

94.5 

33.1 I N 

2140 

0.34 J 

0.106 I~ N 

876 N 

0.754 

31.4 

176 ~ N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, I nco rpo Service Request: K1107701 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name: 11UP11SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.049 

Arsenic 6020A 0 . 50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3.96 

Manganese 6010B 1. 98 

Mercury 7471A 0.018 

Nickel 6020A 0.20 

Potassium 6010B 79 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 79.6 

Cormnents: 

MDL 

5.9 

0.009 

0.06 

0 . 005 

0.003 

0.003 

2.0 

0 . 03 

0 . 003 

0.05 

0.3 

0 . 009 

0.04 

0.04 

0.002 

0.03 

5 . 0 

0.03 

0.008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected: 08/05/11 

Date .Received: 08/18/ 11 

Units: mg /Kg 

Basis: DRY 

Lab Code : K1107701-007 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/03/11 

5.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
35 

Result c . Q 

16300 

0.277 -7.21 

200 I~ N* 

0.415 

0.367 I_) * 

2280 "l * 
< 

24.6 

9.910 

-26.7 N 

25500 

8.060 

4770 5 
1280 

0.220 

30.0 h.-:J N 

917 

0 . 03 u 

0.131 .;; ~o-- N 
-= 92.2 N 

0.103 

38.4 -74 .2 ..... N 



Columbia Analytical Services 

Metals 

- I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, I n corpo Service Request : K1 1 07 7 01 

Date Collected: 08/04/1 1 

Date Received : 08/18/11 

Units : mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11RD01SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6020A 0.049 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9.7 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.050 

Magnesium 6010B 3.89 

Manganese 6010B 1. 94 

Mercury 7471A 0.020 

Nickel 6020A 0.20 

Potassium 6010B 78 

Selenium 7742 0 .10 

Silver 6020A 0.019 

Sodium 6010B 19.4 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 76.8 

Comments: 

Basis: DRY 

Lab Code: K1107701-008 

Dil. 
MDL Factor 

5 . 8 2.0 

0 . 009 5.0 

0.06 5 . 0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

1.9 2 . 0 

0 . 03 5 . 0 

0.003 5.0 

0.05 5 . 0 

0.3 2.0 

0.009 5.0 

0.04 2.0 

0.04 2.0 

0 . 002 1.0 

0.03 5 . 0 

4.9 2.0 

0 . 03 2 . 0 

0.008 5.0 

3.9 2.0 

0 . 002 5 . 0 

0.02 5 . 0 

0.2 5.0 

Form I - IN 
36 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/01/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/03/11 

10/10/11 10/17/11 

10/10/11 10/19/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

09/01/11 09/23/11 

Result c Q 

14800 
-0.657 

10.3 -: 

124 
......, 

N* 

0.375 

0.170 '\f * 

1280 * 

22.6 J 
6.020 -19.1 ...... N 

19600 

8.060 

3900 --:J 
117 

0.154 

20.9 ' N 

657 

0.54 

0 .139 I~ N 

81.2 .,;;;..I N 

0.108 

33 . 4 

55.9 '- N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Envi ronment, Incorpo Service Request: Kll 0770 1 

Project No . : NA 

Project Name : Red Devil Mine 

Matrix: SOI L 

Sample Name: 11RD01SB14 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6020A 0.049 

Arsenic 6020A 0.50 

Barium 6020A 0 . 049 

Beryllitim 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0 . 049 

Magnesium 6010B , 3.90 

Manganese 6010B 1. 95 

Mercury 7471A 0.014 

Nickel 6020A 0.20 

Potassium 6010B 78 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19.5 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 74 . 3 

Comments : 

MDL 

5.9 

0 . 009 

0.06 

0 . 005 

0 . 003 

0.003 

2.0 

0 . 03 

0.003 

0 . 05 

0.3 

0.009 

0 . 04 

0 . 0 4 

0.001 

0 . 03 

4 . 9 

0 . 03 

0.008 

3.9 

0.002 

0 . 02 

0 . 2 

Date Collected : 08/0 4/ 11 

Date Received : 08/18/11 

Units : mg I Kg 

Basis : DRY 

Lab Code: K1107701-009 

·Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/l1 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 09/28/11 10/03/11 

5 . 0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/ 1 1 09/23/11 

Form I - IN 
37 

Result c Q 

14600 

0.359 "J 
8 . 74 ~1 

140 7 N* 
~ 

0 . 479 

0.437 , J * 

3540 ,-;-] * 
27 . 6 \ 
10.8 

29.0 I N 

22900 

10.1 

6630 . J 
221 

0 . 063 

31 . 7 .:J N 

1570 

0 . 48 

0 . 216 ~ N 

230 l N 

0.170 

38 . 7 

90 . 4 T N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request: Kl107701 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11RD01SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3.96 

Manganese 6010B 1. 98 

Mercury 7471A 0 . 014 

Nickel 6020A 0 . 20 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19.8 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 74.8 

Comments: 

Date Collected: 08/04/11 

Date Received: 08/18/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1107701-010 

Dil. Date Date 
MDL Factor Extracted Analyzed 

5 . 9 2 . 0 10/10/11 10/19/11 

0.009 5.0 10/10/11 10/19/11 

0.06 5.0 09/01/11 09/23/11 

0.005 5.0 09/01/11 09/23/11 

0.003 5.0 09/01/11 09/23/11 

0 . 003 5.0 09/01/11 09/23/11 

2.0 2.0 10/10/11 10/19/11 

0.03 5.0 09/01/11 09/23/11 

0.003 5.0 09/01/11 09/23/11 

0 . 05 5.0 09/01/11 09/23/11 

0 . 3 2.0 10/10/11 10/19/11 

0.009 5.0 09/01/11 09/23/11 

0 . 04 2 . 0 10/10/11 10/19/11 

0.04 2.0 10/10/11 10/19/11 

0 . 001 1.0 08/30/11 08/30/11 

0.03 5 . 0 09/01/11 09/23/11 

5.0 2.0 10/10/11 10/19/11 

0.03 2.0 09/28/11 10/03/11 

0.008 5.0 10/10/11 10/17/11 

4.0 2.0 10/10/11 10/19/11 

0.002 5.0 09/01/11 09/23/11 

0.02 5 . 0 09/01/11 1 09/23/11 

0.2 5 . 0 09/01/11 I 09/23/11 

Form I - IN 
38 

Result c Q 

14800 

0.352 :J 
3 . 36 "] 

167 l N* 

0.477 

0.252 _} * 

3120 '-- J * 

28.2 _j 
9.650 

30.0 ] N 

23200 

9.640 

6180 .I 
222 

0 . 064 

33.8 ,J N 

1280 

0.54 

0.175 ~~ N 

210 J N 

0.137 

40.7 

87.4 ,J N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecol ogy And Environment , I nco r po Service Request : K1 1 0770 1 

Date Collected: 08/05/11 Project No . : NA 

Project Name: Red Devi l Mine 

Matrix : 

Sample Name : 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadrriium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver · 

Sodium 

Thallium 

Vanadium 

Zinc 

SOIL 

11UP11SB08 

Analysis 
Method 

6010B 

6020A 

6020A 

6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

77 42 

6020A 

6010B 

6020A 

6020A 

6020A 

% Solids: 87 . 5 

Comment s: 

MRL 

9 . 9 

0.049 

0.50 

0 . 050 

0 . 020 

0.020 

9.9 

0.20 

0.020 

0.10 

3 . 9 

0 . 050 

3.94 

1. 97 

0 . 016 

0.20 

79 

0.10 

0.020 

19.7 

0 . 020 

0 . 20 

0 . 5 

MDL 

5 . 9 

0.009 

0.06 

0.005 

0 . 003 

0.003 

2.0 

0 . 03 

0.003 

0.05 

0 . 3 

0.009 

0 . 04 

0 . 04 

0.002 

0 . 03 

4 . 9 

0 . 03 

0 . 008 

3 . 9 

0 . 002 

0.02 

0 . 2 

Date Received : 0 8 / 18/ 1 1 

Units : rng/Kg 

Basis : DRY 

Lab Code: K1107701-011 

Dil. Date 
Factor Extracted 

2.0 10/10/11 

5.0 10/10/11 

5.0 09/01/11 

5.0 09/01/11 

5 . 0 09/01/11 

5.0 09/01/11 

2 . 0 10/10/11 

5.0 09/01/11 

5 . 0 09/01/11 

5 . 0 09/0 1 /11 

2.0 10/10/11 

5 . 0 09/01/11 

2 . 0 10/10/11 

2.0 10/10/11 

1.0 08/30/11 

5 . 0 09/01/11 

2 . 0 10/10/11 

2 . 0 09/28/11 

5.0 10/10/11 

2 . 0 10/10/11 

5 . 0 09/01/ 1 1 

5 . 0 09/01/11 

5.0 09/01/11 

Date 
Analyzed 

10/19/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/ 1 1 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

10/19/11 

10/19/11 

08/30/11 

09/23/11 

10/19/11 

10/03/11 

10/17/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

Form I - I N 
39 

Result c Q 

7880 

0. 591 ':: 

132 .1 N* 

0.484 

0.500 * 
1750 ·-l * 
14 . 6 I 
19 . 1 

59.7 \. N 

39300 

1 4 .3 

2860 ........ 

739 

0.498 

52 . 2 ..:J N 

1080 

0.34 

0 . 31 9 ~ N 

48 . 1 -1 N 

0 . 088 

26 . 4 

1 06 N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Envi r onment, I ncorpo Service Request: K1107701 

Project No .: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

sample Name : 11UP11SB06 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.9 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9 . 9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3 . 97 

Manganese 6010B 1. 98 

Mercury 7471A 0.019 

Nickel 6020A 0.20 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver 6020A 0 . 020 

Sodium 6010B 19.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 82 . 0 

Comments : 

MDL 

6.0 

0.009 

0 . 06 

0.005 

0.003 

0.003 

2 . 0 

0.03 

0 . 003 

0.05 

0 . 3 

0.009 

0 . 04 

0.04 

0.002 

0.03 

5.0 

0.03 

0.008 

4.0 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/05/11 

Date Received: 08/18/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : Kll07701-012 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 09/28/11 10/03/11 

5.0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
40 

Result c Q 

14800 

0 . 264 _.:j 
--6.95 

178 
__, 

N* 

0.421 

0.231 ) * 

2010 * 1.-. 

23.3 :1 
6.730 

28.2 ..J N 

25600 

9.720 
-4230 ..... 

951 

0.234 

27.4 
' 

N 

939 

0.09 J 

0.167 ~ N 

79.1 '-.J N 

0 . 087 

30 . 4 

72 . 5 N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Envi ronme n t , Inco r po Service Request : K1107701 

Project No . : NA 

Project Name : Red Devi l Mi ne 

Matrix: SOIL 

Sample Name: 11SM10SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 9 

Antimony 6020A 0.050 

Arsenic 6020A 10.0 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9 . 9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 3.97 

Manganese 6010B 1. 98 

Mercury 7471A 1. 64 

Nickel 6020A 0.20 

Potassium 6010B 79 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 19.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 93 . 4 

Comments: 

MDL 

6.0 

0.009 

1.20 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0 . 05 

0.3 

0 . 009 

0.04 

0 . 04 

0 . 16 4 

0 . 03 

5 . 0 

0.15 

0.008 

4 . 0 

0.002 

0 . 02 

0 . 2 

Date Collected: 08/0 7 / 11 

Date Received: 08/ 1 8/ 11 

Units : mg /Kg 

Basis : DRY 

Lab Code : K1107701-01.3 

Dil. Date Date 
Factor Extracted Analyzed 

2 . 0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

100.0 09/01/11 10/17/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

100.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/1 1 10/19/11 

10.0 09/28/11 10/04/11 

5 . 0 10/10/11 10/17/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
41 

Result c Q 

2210 

6 . 150 Q 
6240 -:J 

220 \ N* 

0 . 588 

0.457 '::1 * 

1430 :=; * 

11.9 '- \ 
10.8 

52 . 0 . l N 

6 4700 

15 . 7 

385 J 
549 

48 . 3 

35.6 \,.J N 

1220 

2 . 59 

0.179 ~ N 

53.1 \ N 

1 . 5 40 
o-.j 

19 . 1 

77 . 0 \ N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name : 11SM10SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6020A 0.049 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.8 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.050 

Magnesium 6010B 3 . 93 

Manganese 6010B 1. 97 

Mercury 7471A 1. 74 

Nickel 6020A 0 . 20 

Potassium 6010B 79 

Selenium . 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19 . 7 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids: 84.8 

Comments : 

MDL 

5 . 9 

0.009 

0.06 

0.005 

0.003 

0.003 

2 . 0 

0 . 03 

0.003 

0.05 

0.3 

0 . 009 

0.04 

0 . 04 

0 . 174 

0.03 

4.9 

0.03 

0 . 008 

3 .9 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/07/ 11 

Date Received: 08/18/1 1 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1107701-014 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 . 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

100.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5.0 10/10/11 10/17/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
42 

Result c Q 

10000 

2.490 _:1 
200 II.... 
139 l_j N* 

0.595 

0.358 T * 

1860 2j .. * 
16.9 '~ 
13.2 

39.6 , ) N 

35400 

9.590 

2740 ,J 
635 

11.8 

35 . 0 -:) N 

846 

0.23 
_. 

0 . 139 _;~ ... N 
·-78 .4 
~ 

N 

0.110 

29.4 

75.1 ,:) N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Envi ronment , I ncorpo Service Request: K1 107701 

Date Collected : 08/07/11 Project No .: NA 

Project Name: Red Devi l Mine 

Matrix: SO IL 

Sample Name : 11SM10SB12 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6020A 0 . 049 

Arsenic 6020A 10.0 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 8 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0 . 050 

Magnesium 6010B 3 . 90 

Manganese 60 10B 1. 95 

Mercury 7 471A 1. 54 

Ni ckel 6020A 0 . 20 

Potassium 6010B 78 

Selenium 77 42 0.49 

Silver 602 0A 0 . 020 

Sodi um 6010B 1 9.5 

Tha llium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 92. 4 

Commen t s: 

Date Received: 08/18/1 1 

Units : mg/Kg 

Basis : DRY 

Lab Code : K1107701-015 

Dil. Date Date 
MDL Factor Extracted Analyzed 

5.9 2 . 0 10/10/11 10/19/11 

0.009 5 . 0 10/10/11 10/19/11 

1. 2 0 100.0 09/01/11 10/17/11 

0 . 005 5.0 09/01/11 09/23/11 

0.003 5 . 0 09/01/11 09/23/11 

0 . 003 5.0 09/01/11 09/23/11 

2 . 0 2 . 0 10/10/11 10/19/11 

0.03 5 . 0 09/01/11 09/23/11 

0.003 5.0 09/0 1 /11 09/23/11 

0 . 05 ' 5 . 0 09/01/11 09/23/1 1 

0.3 2 . 0 10/10/11 10/19/11 

0 . 009 5.0 09/01/11 09/23/11 

0.0 4 2 . 0 10/10/11 10/19/11 

0.04 2.0 10/10/11 10/19/11 

0 . 154 100.0 08/30/11 08/30/11 

0.03 5.0 09/01/11 09/23/11 

4. 9 2.0 10/1 0/11 10/19/11 

0 . 15 10 . 0 09/28/11 10/04/11 

0 . 008 5 . 0 10/10/11 10/17/11 

3 . 9 2.0 10/10/11 10/19/11 

0 . 002 5 . 0 09/01/11 09/ 23/11 

0 . 02 5 . 0 09/01/11 09/23/11 

0.2 5.0 09/01/11 09/23/11 

Fo rm I - IN 
43 

Result c Q 

2 790 

4 . 280 . 

1 690 1 
81.5 -:1 N* 

0.828 

0.855 ~l. * 

1380 ·'- * 

9 . 80 
__ ,. 

h . 

19 . 8 

-91.7 -.. · N 

49100 

25 . 0 

527 '-;:j 
802 

17 . 9 

59.5 -t N 

1 3 50 '-J 

0.62 

0.292 ..;\-- N 

4 9 . 9 -.7 N 

0 . 540 

1 8 . 9 

137 N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And .Environment , Incorpo Service Request: Kll 07701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11SM11SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.0.20 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 4.00 

Manganese 6010B 2.00 

Mercury 7471A 0.015 

Nickel 6020A 0.20 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 20.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 80 . 6 

Corrrrnents: 

MDL 

6.0 

0.009 

0 . 06 

0.005 

0 . 003 

0.003 

2.0 

0.03 

0 . 003 

0.05 

0.3 

0.009 

0.04 

0.04 

0.001 

0.03 

5.0 

0.03 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Collected: 08/06/11 

Date Received: 08/ 18/11 

Units: rng/Kg 

Basis: DRY 

Lab Code : K1107701-016 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5 . 0 09/01/11 10/17/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5 . 0 10/10/11 10/17/11 

2 . 0 10/10/11 I 10/19/11 

5 . 0 09/01/11 I 09/23/11 

5.0 09/01/11 I 09/23/11 

5.0 09/01/11 I 10/17/11 

Form I - IN 
44 

Result c Q 

16800 

0.250 1 
8 . 67 ___ --; 

157 :1 N* 

0.403 

0 . 249 '} * 

1770 0 * 

22.4 --::J 
10.4 

17.6 ..:J N 

28500 

7.540 

5170 ,J 
525 

0.032 

23.0 1 N 

667 

0 . 25 

0.083 l-it N 

153 :J N 

0.097 

37.8 

60 . 8 \ N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: Kll07701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11SM11SB14 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.9 

Antimony G020A 0.050 

Arsenic G020A 0.50 

Barium G020A 0.050 

Beryllium G020A 0 . 020 

Cadmium G020A 0.020 

Calcium GOlOB 9.9 

Chromium G020A 0 . 20 

Cobalt G020A 0.020 

Copper G020A 0.10 

Iron GOlOB 4.0 

Lead G020A 0.050 

Magnesium GOlOB 3.9G 

Manganese GOlOB 1. 98 

Mercury 7471A 0.319 

Nickel G020A 0.20 

Potassium GOlOB 79 

Selenium 7742 0.10 

Silver G020A 0 . 020 

Sodium GOlOB 19.8 

Thallium G020A 0.020 

Vanadium G020A 0 .20 

Zinc G020A 0.5 

% Solids : 74.2 

Comments: 

MDL 

G.O 

0 . 009 

O. OG 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0 . 05 

0.3 

0.009 

0.04 

0.04 

0.032 

0.03 

5.0 

0.03 

0.008 

4.0 

0.002 

0 . 02 

0.2 

Date Collected: 08/06/ 11 

Date Received: 08/18/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: Kll07701-017 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

20.0 08/30/11 08/30/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5.0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

Form I - IN 
45 

Result c Q 

5980 
~ 

1. 500 . 

122 
'-

220 .1 N* 
..., 

0.7GO 

1.130 8 * 
1720 ."1 * 
10.3 1-=r 
17.9 

7G.7 '- N 

GG400 

15.8 

1300 •:\ 
2170 

7 . 18 

G4.3 ~ N 

1180 

0.87 

0.244 -iff N 

47.0 
-; 

N 
" 0.14G 

19.7 

109 ....... N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Environme nt , In c orpo Se rvice Re ques t: K1 10 77 01 

Pr oject No . : NA 

Pro ject Name : Red De vil Mine 

Matrix: SOI L 

Sample Name : 11SM11SB16 

Analy sis 
Analyte Method MRL 

Aluminum 6010B. 9.9 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 50 

Bar ium 6020A 0 . 050 

Ber yllium 6020A 0 . 020 

Ca dmium 6020A 0 . 020 

Calci um 6010B 9 . 9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 60 1 0B 4 . 0 

Lead 6020A 0 . 050 

Magnesium 60 1 0B 3 . 97 

Manganese 6010B 1. 98 

Mercury 7471A 0 . 380 

Nickel 6020A 0 . 20 

Potassium 6010B 79 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19.8 

Th a l l .i um 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 90 . 8 

Commen t s: 

Date Collected: 08/06/ 11 

Date Received : 08/18 / 11 

Units : mg/Kg 

Basis : DRY 

Lab Code : K1107701-018 

I Oil. . Date Date 
MDL I Factor Ex tracted Analyzed 

6 . 0 2 . 0 10/1 0/11 10/19/11 

0.009 5.0 10/10/11 10/19/11 

0 . 06 5 . 0 09/01/11 09/23/11 

0.005 5.0 09/01/11 09/23/11 

0 . 003 5 . 0 09/01/11 09/23/11 

0 . 003 5.0 09/01/11 09/23/11 

2 . 0 2 . 0 10/10/11 10/19/11 

0 . 03 5 . 0 09/01/11 09/23/ 11 

0 . 003 5 . 0 09/01/11 09/23/11 

0 . 05 5.0 09/01/11 09/23/11 

0 . 3 2 . 0 10/10/11 10/19/11 

0 . 009 5 . 0 09/01/11 09/23/11 

0 . 0 4 2 . 0 10/10/11 10/19/1 1 

0.04 2 . 0 10/10/11 10/19/11 

0 . 038 20 . 0 08/30/11 08/30/11 

0.03 5.0 09/01/11 09/23/11 

5.0 2 . 0 10/10/11 I 10/19/11 

0 . 03 2.0 09/28/11 I 1 0/0 4/11 

0 . 008 5 . 0 10/10/11 I 10/ 17/11 

4 . 0 2 . 0 10/10/11 I 10/19/11 

0 . 002 5 . 0 09/01/11 I 09/23/11 

0 . 02 5 . 0 09/01/11 I 09/23/11 

0 . 2 5 . 0 09/01/11 I 09/23/11 

Form I - IN 
46 

Result c Q 

3080 

1. 430 I 

261 
.., 
-

118 ~ N* -0.905 

1 . 220 1 * 

1740 ,-l * 

12 . 0 -.... 
2 5.8 

96 . 8 :J N 

55000 

21.3 

692 _1 
1 330 

6 . 93 

99.1 - N 

1290 

1. 01 

0 . 377 :~ N 

38 . 0 ;:J N 

0.121 

2 5.3 
' 168 r-. ) N 



Columbia Analytical Services 

Metals 

- l-
INORGANIC ANALYSIS DATA PACKAGE 

Cli ent: Ecology And Env i ronment, Inco r po Service Request: K110770 1 

Project No .: NA 

Project Name: Red Devil Mi ne 

Matrix : SOI L 

Sample Name: 11MP41SB04 

A.&alysis 
Analyte Method MRL 

Aluminum 601GB 10 . 0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Berylli um 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 601GB 10 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 4.0 

Lead 6020A 0 . 050 

Magnesium 60 1 0B 3 . 98 

Ma nganese 6010B 1. 99 

Mercury 7 471A 0.096 

Nickel 6020A 0 . 20 

Potassium 6010B 80 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19.9 

Thallium 602 0A 0 . 020 

Vanadium 6020A 0.20 

Zinc 602 0A 0 . 5 

% Solids: 86 . 6 

Comme n ts : 

MDL 

6.0 

0 . 009 

0 . 06 

0.005 

0.003 

0.003 

2 . 0 

0 . 03 

0 . 003 

0 . 05 

0.3 

0 . 009 

0 . 04 

0 . 04 

0.010 

0 . 03 

5 . 0 

0 . 03 

0 . 008 

4 .0 

0 . 002 

0 . 02 

0 . 2 

Date Collected: 08/06/1 1 

Date Received : 08/ 1 8/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1107701-019 

Dil. Date Date 
Factor Ex tracted Analyzed 

2 . 0 10/10/11 10/19/11 

5 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2 . 0 10/10/11 10/19/11 

5 . 0 08/30/ 11 08/ 3 0/11 

5 . 0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

2.0 09/28/11 10/0 4 /11 

5.0 10/10/11 10/17/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/0 1/11 09/23/11 

5 . 0 09/01/11 09/23/11 

5.0 09/0 1/1 1 09/23/11 

Form I - I N 
47 

Result c Q 

7330 

1. 040 I~ 
30.7 :1 

154 ___ j N* 

0.638 

0 . 494 -:::5 * 

825 
..., 

* 
·-17.0 -.... J 

16 . 9 

41.7 .::...; N 

49300 

9 . 680 
-1480 

"-
942 

2.07 

3 4. 5 _) N 

832 

0 . 45 

0 . 131 , .... - N 

36.0 :J N 

0 . 106 

33 . 0 

76.8 __ J N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll07701 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP41SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6020A 0 . 049 

Arsenic 6020A 0 .4 9 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.7 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 3.88 

Manganese 6010B 1.94 

Mercury 7471A 0.088 

Nickel 6020A 0.20 

Potassium 6010B 78 

Selenium 7742 0 .10 

Silver 6020A 0 . 019 

Sodium 6010B 19.4 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 89.6 

Comments: 

MDL 

5.8 

0.009 

0.06 

0 . 005 

0.003 

0 . 003 

1.9 

0.03 

0 . 003 

0.05 

0 . 3 

0.009 

0.04 

0.04 

0.009 

0.03 

4.9 

0.03 

0 . 008 

3.9 

0.002 

0.02 

0.2 

Date Collected : 08/06/11 

Date Received : 08/18/1 1 

Units: mg/Kg 

Basis : DRY 

Lab Code : K1107701-020 

I Dil. Date Date 
I Factor Extracted Analyzed 

2 . 0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

5.0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

5.0 08/30/11 08/30/11 

5 . 0 09/01/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5.0 10/10/11 10/17/11 

2.0 10/10/11 10/19/11 

5 . 0 09/01/11 I 09/23/11 

5.0 09/01/11 I 09/23/11 

5.0 09/01/11 I 09/23/11 

Form I - IN 
48 

Result c Q 

2990 

1.140 ,, 
59 . 8 ,, --152 N* 

~ 

0.784 

0.912 ) * 
-1140 * ..... 

11.1 \T 
27.0 

139 -~ N .... 
41800 

20.5 

578 
'-

1010 

3.55 

86 . 8 .__j N 

1100 

0.61 

0.179 'd" N 

24 . 0 :j N 

0 . 131 

29.7 

153 J N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Environment, Incorpo Service Request : K1 1 0770 1 

Project No. : NA 

Project Name : Red Devil Mi ne 

Matrix: SOIL 

Sample Name: 11RS01SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0.63 

Barium 6020A 0 . 063 

Beryllium 6020A 0 . 025 

Cadmium 6020A 0.025 

Calcium 6010B 10.0 

Chromium 6020A 0 . 25 

Cobalt 6020A 0 . 025 

Copper 6020A 0.13 

Iron 6010B 4 . 0 

Lead 6020A 0 . 063 

Magnesium 6010B 3.99 

Manganese 6010B 1. 99 

Mercury 7471A 0 . 342 

Nickel 6020A 0 . 25 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19 . 9 

Thallium 6020A 0.025 

Vanadium 6020A 0 . 25 

Zinc. 6020A 0.6 

% Solids: 71 . 1 

Comme nt s: 

Date Collected : 08/08/11 

Da t e Received : 08/18/11 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1107701-021 

Dil. Date Date 
MDL Factor Extracted Analyzed 

6.0 2.0 10/10/11 10/19/11 

0 . 009 5 . 0 10/10/11 10/19/11 

0.08 5 . 0 09/02/11 09/23/11 

0.006 5.0 09/02/11 09/23/11 

0 . 004 5.0 09/02/11 09/23/11 

0.00 4 5 . 0 09/02/11 09/23/11 

2.0 2.0 10/10/11 10/19/11 

0.04 5.0 09/02/11 09/23/11 

0 . 004 5.0 09/02/11 09/23/11 

0.06 5.0 09/02/11 09/23/11 

0.3 2 . 0 10/10/11 10/19/11 

0 . 011 5.0 09/02/11 09/23/11 

0 . 04 2.0 10/10/11 10/19/11 

0.04 2 . 0 10/10/11 10/19/11 

0.034 20.0 08/30/11 08/30/11 

0.04 5.0 09/02/11 09/23/11 

5 . 0 2.0 10/10/11 10/19/11 

0.03 2.0 09/28/11 10/04/11 

0.008 5 . 0 10/10/11 10/18/11 

4.0 2 . 0 10/10/11 10/19/11 

0.003 5 . 0 09/02/11 09/23/11 

0.03 5.0 09/02/11 09/23/11 

0 . 3 5 . 0 09/02/11 09/23/11 

Form I - IN ' 
49 

Result c Q 

11500 

24.7 J N* 

54.7 '-') N 

137 I~ 
0 . 354 

0 . 326 ::1 
11100 \ N* 

21.1 ,} N 

8.080 

22.2 _ j 
29400 

9.790 

6160 ... '1 N 

526 

6 . 44 

25.0 1-:::J 
1230 

0.38 

0.145 I~ 
226 ) 

0 . 140 

28 . 1 
< 

73.6 I\ ) 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11RS01SB12 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.1 

Antimony 6020A 0.050 

Arsenic 6020A 0.58 

Barium 6020A 0.058 

Beryllium 6020A 0.023 

Cadmium 6020A 0 . 023 

Calcium 6010B 10.1 

Chromium 6020A 0.23 

Cobalt 6020A 0.023 

Copper 6020A 0.12 

Iron 6010B 4.0 

Lead 6020A 0.058 

Magnesium 6010B 4.03 

Manganese 6010B 2.02 

Mercury 7471A 0.303 

Nickel 6020A 0.23 

Potassium 6010B 81 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 20.2 

Thallium 6020A 0 . 023 

Vanadium 6020A 0 . 23 

Zinc 6020A 0 . 6 

% Solids: 78.7 

Comments: 

Date Collected: 08/08/11 

Date Received : 08/18/1 1 

Units : mg I Kg 

Basis: DRY 

Lab Code: K1107701-022 

Dil. Date Date 
MDL Factor Extracted Analyzed 

6.1 2 . 0 10/10/11 10/19/11 

0.009 5.0 10/10/11 10/19/11 

0 . 07 5.0 09/02/11 09/23/11 

0.006 5.0 09/02/11 09/23/11 

0.003 5.0 09/02/11 09/23/11 

0.003 5.0 09/02/11 09/23/11 

2.0 2 . 0 10/10/11 10/19/11 

0.04 5.0 09/02/11 09/23/11 

0.003 5.0 09/02/11 09/23/11 

0.06 5.0 09/02/11 09/23/11 

0 . 3 2.0 10/10/11 10/19/11 

0.010 5.0 09/02/11 09/23/11 

0 . 04 2.0 10/10/11 10/19/11 

0.04 2 . 0 10/10/11 10/19/11 

0.030 20.0 08/30/11 I 08/30/11 

0.04 5 . 0 09/02/11 I 09/23/11 

5.0 2.0 10/10/11 I 10/19/11 

0.03 2 . 0 09/28/11 I 10/04/11 

0.008 5.0 10/10/11 I 10/18/11 

4.0 2.0 10/10/11 I 10/19/11 

0.002 5.0 09/02/11 1 09/23/11 

0.02 5.0 09/02/11 1 09/23/11 

0.2 5 . 0 09/02/11 1 09/23/11 

Form I - IN 
50 

Result c Q 

11800 

25.8 ::J N* 

50.0 N 
= 124 

0.384 

0.281 .T 
~ 

2370 N* 

22.3 :1 N 

8 . 670 

26.7 ,) 
41400 

17.6 

4860 :\ N 

292 

7.44 

26.5 r:J 
893 

0.35 

0 .1 53 ~ 
149 ~ 

0.104 

30 . 5 

71.6 ~ 



Columbia Analytical Services 

· Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Clien t: Ecology And Envi r onment, Incorp o Service Reque st: Kl l 07 7 01 

Project No. : NA 

Project Name : Red Devi l Mi ne 

Mat rix : SOI L 

Sample Name : 11RS01SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.45 

Barium 6020A 0 . 045 

Beryllium 6020A 0 . 018 

Cadmium 6020A 0.018 

Calcium 6010B 10.0 

Chromium 6020A 0 . 18 

Cobalt 6020A 0.018 

Copper 6020A 0.09 

Iron 6010B 4 . 0 

Lead 6020A 0.045 

Magnesium 6010B 4.01 

Manganese 6010B 2 . 00 

Mercury 7 471A 1. 86 

Nickel 6020A 0 . 18 

Potassium 6010B 80 

Se.leni um 7742 0 . 10 

Silver 6020A 0 . 020 

Sodium 6010B 20.0 

Thallium 6020A 0 . 018 

Vanadium 6020A 0 . 18 

Zinc 6020A 0 . 4 

% Solids : 82 . 5 

Comments: 

MDL 

6 . 0 

0.009 

0 . 05 

0 . 004 

0 . 003 

0 . 003 

2 . 0 

0.03 

0 . 003 

0 . 05 

0 . 3 

0 . 008 

0 . 04 

0 . 04 

0 . 186 

0 . 03 

5 . 0 

0 . 03 

0 . 008 

4 . 0 

0.002 

0 . 02 

0 . 2 

Date Collected : 08/08/ 11 

Date Received: 08/18/1 1 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1107701-023 

I Dil. Date Date 
I Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5.0 10/10/11 10/19/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/11 09/23/11 

2 . 0 10/10/11 10/19/11 

5 . 0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

5 . 0 09/02/11 09/23/11 

2.0 10/10/11 10/19/1 1 

2 . 0 10/10/11 10/19/11 

100 . 0 08/30/11 08/30/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 09/28/11 10/04/11 

5 . 0 10/ 10/11 10/18/11 

2.0 10/10/11 10/19/11 

5 . 0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/11 09/23/11 

Form I - I N 
51 

Result c Q 

6180 

68 . 7 N* 
'-

142 .:) N 

10 4 

0.484 

0 . 430 -i 
1690 

.., 
N* ...._ 

25 . 1 .:::-') N 

12.9 

55.2 ~ 
66100 

28.6 
~ 

1930 N 

509 

27 . 9 
. .,. 

43.3 --1060 

0 . 40 

0 . 261 f8""" 
57 . 5 } 

0 . 083 

30 . 7 
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Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1107701 

Date Collected: 08/08/11 

Date Received: 08/18/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOI L 

Sample Name : 11RS02SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.049 

Arsenic 6020A 0.51 

Barium 6020A 0.051 

Beryllium 6020A 0.021 

Cadmium 6020A 0.021 

Calcium 6010B 9 . 9 

Chromium 6020A 0.21 

Cobalt 6020A 0.021 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.051 

Magnesium 6010B 3.94 

Manganese 6010B 1. 97 

Mercury 7471A 0.375 

Nickel 6020A 0.21 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19.7 

Thallium 6020A 0 . 021 

Vanadium 6020A 0.21 

Zinc 6020A 0.5 

% Solids: 86.8 

Comments: 

Basis: DRY 

Lab Code : K1107701-024 

Dil. 
MDL Factor 

5 . 9 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5 . 0 

0 . 003 5.0 

2.0 2.0 

0.03 5.0 

0 . 003 5.0 

0.05 5 . 0 

0.3 2 . 0 

0 . 009 5 . 0 

0.04 2 . 0 

0.04 2.0 

0 . 037 20 . 0 

0.03 5.0 

4.9 2 . 0 

0.03 2.0 

0.008 5 . 0 

3 . 9 2.0 

0 . 002 5.0 

0.02 5 . 0 

0.2 5 . 0 

Form I - IN 

52 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/28/11 I 10/04/11 

10/10/11 I 10/17/11 

10/10/11 I 10/19/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

Result c Q 

3940 

34.5 ~ J N* 

93 .4 1 N 

94.6 ::1 
0.640 

0 .4 92 ) 
1550 J N* 

27.4 <.. J N 

15.5 

46.0 ,:J 
51400 

12.9 

1070 .1 N 

1190 

8.07 

49.8 ,J 
878 

0.48 

0 . 110 ..:::.:1. 
f<;. .J 

28.8 :J 
0 . 082 

39.7 

114 ,J 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment , Incorpo Service Request : K1 107701 

Date Collected: 08/08/ 1 1 

Date Received : 08/18/ 11 

Units: mg/Kg 

Project No . : NA 

Project Name: Red Devil Mine 

Ma t rix : SOIL 

Sample Name : 11RS02SB0 4 

Analy sis 
Analyte Method MRL 

Alwninum 6010B 9.8 

Antimony 6020A 0.049 

Arsenic 6020A 0.41 

Barium 6020A 0.041 

Beryllium 6020A 0.016 

Cadmium 6020A 0.016 

Calcium 6010B 9 . 8 

Chromium 6020A 0.17 

Cobalt 6020A 0.016 

Copper 6020A 0 . 08 

Iron 6010B 3.9 

Lead 6020A 0.041 

Magnesium 6010B 3 . 92 

Manganese 6010B 1. 96 

Mercury 7471A 1. 78 

Nickel 6020A 0 . 17 

Potassium 6010B 78 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19 . 6 

Thallium 6020A 0.016 

Vanadium 6020A 0.17 

Zinc 6020A 0 . 4 

% Solids: 85.0 

Commen t s: 

Basis : DRY 

Lab Code: K1107701-025 

Dil. 
MDL Factor 

5.9 2.0 

0.009 5.0 

0.05 5.0 

0.004 5.0 

0 . 00 2 5.0 

0.002 5.0 

2 . 0 2.0 

0 . 03 5 . 0 

0 . 002 5.0 

0.04 5 . 0 

0 .3 2 . 0 

0 . 007 5 . 0 

0.04 2.0 

0 . 04 2.0 

0.178 100 . 0 

0 . 03 5 . 0 

4 .9 2.0 

0.03 2.0 

0 . 008 5 . 0 

3 . 9 2.0 

0 . 002 5 . 0 

0.02 5 . 0 

0.2 5 . 0 

Form I - IN 

53 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/04/11 

10/10/11 10/18/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

Result c Q 

8920 

24 . 4 ~l N* 

138 J N 

103 ~ 
0.584 

' ' 

0.464 
...... 

--~_;) 
6250 N* 

<-

19.1 :l N 

23 . 9 

39 . 6 ....... 

38300 

11 . 6 

3810 I"- N 

1160 

33 . 1 

42.3 :J 
998 

0 . 32 

0.099 ~ 
114 \ 

0.093 

35 . 5 

83 .1 
" 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K11 07701 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11RS02SB14 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.9 

Antimony G020A 0.050 

Arsenic G020A O. G2 

Barium G020A O.OG2 

Beryllium G020A 0.025 

Cadmium G020A 0.025 

Calcium GOlOB 9 . 9 

Chromium G020A 0 . 25 

Cobalt G020A 0.025 

Copper G020A 0 .12 

Iron GOlOB 4.0 

Lead G020A 0.062 

Magnesium 6010B 3 . 97 

Manganese 6010B 1. 98 

Mercury 7471A 0 . 018 

Nickel G020A 0.25 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver G020A 0.020 

Sodium GOlOB 19.8 

Thallium G020A 0.025 

Vanadium G020A 0.25 

Zinc 6020A O.G 

%Solids: 73.6 

Comments: 

MDL 

G. O 

0.009 

0.07 

O.OOG 

0.004 

0 . 004 

2.0 

0.04 

0.004 

O.OG 

0.3 

0.011 

0 . 04 

0.04 

0.002 

0.04 

5.0 

0.03 

0.008 

4.0 

0.002 

0.03 

0.2 

Date Collected: 08/08/1 1 

Date Received: 08/18/11 

Units : mg I Kg 

Basis: DRY 

Lab Code: Kll07701-02G 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/10/11 10/19/11 

5 . 0 10/10/11 10/19/11 

5.0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

·5.0 09/02/11 09/23/11 

5.0 09/02/11 09/23/11 

5 . 0 09/02/1}. 09/23/11 

2 . 0 10/10/11 10/19/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

2.0 10/10/11 10/19/11 

1.0 08/30/11 08/30/11 

5.0 09/02/11 09/23/11 

2.0 10/10/11 10/19/11 

2 . 0 09/28/11 10/04/11 

5.0 10/10/11 10/18/11 

2 . 0 10/10/11 10/19/11 

5.0 09/02/11 09/23/11 

5.0 09/02/11 I 09/23/11 

5.0 09/02/11 I 09/23/11 

Form I - IN 
54 

Result c Q 

14000 

1.170 , '-.. N* 

8 . 01 ..._ N -154 
' 

0.481 

0.429 ~ 
3210 :1 N* -28.0 N 

9 . 930 

29.2 ... 
23300 

9.890 

5940 ~- ' N 

235 

0.198 

30.4 ~'1 
1210 

0.50 

0.15G ~-
184 :1 

0.166 

39.3 

87.5 
'-



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy And Envi ronment , Incorpo Service Request : Kll07701 

Date Collected: 08/08/11 Project No. : NA 

Project Name : Red Devil Mi ne 

Matrix: SOIL 

Sample Name : 11DS02SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

An t imon y 6020A 0.050 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Ca lcium 6010B 10 . 0 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4 . 0 

Lead 6020A 0 . 050 

Magnesium 6010B 3.98 

Mangan ese 6010B 1. 99 

Me r cury 7 471A 1. 75 

Nickel 6020A 0.20 

Potassium 6010B 80 

Sel e n ium 77 42 0 . 10 

Silver 6020A 0 . 020 

Sodium 6010B 19 . 9 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 .20 

Zinc 6020A 0 . 5 

% Solids : 87 .4 

Comments: 

Date Received: 08/1 8 /11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1107701-027 

Dil. Date Date 
MDL Factor Extracted Analyzed 

6 . 0 2.0 10/10/11 10/19/11 

0 . 009 5.0 10/10/11 10/19/11 

0.06 5 . 0 09/02/11 09/23/11 

0 . 005 5.0 09/02/11 09/23/11 

0.003 5.0 09/02/11 09/23/11 

0.003 5 . 0 09/02/11 09/23/11 

2 . 0 2.0 10/10/11 10/19/11 

0.03 5 . 0 09/02/11 09/23/11 

0.003 5 . 0 09/02/11 09/23/11 

0.05 5 . 0 09/02/11 09/23/11 

0.3 2.0 10/10/11 10/19/11 

0 . 009 5 . 0 09/02/11 09/23/11 

0 . 04 2 . 0 10/10/11 10/19/11 

0 . 04 2 . 0 10/10/11 10/19/11 

0 . 175 100 . 0 08/30/ 1 1 08/30/11 

0 . 03 5 . 0 09/02/11 09/23/11 

5 . 0 2 . 0 10/ 10/ 1 1 10/19/11 

0 . 03 2 . 0 09/28/11 10/04/11 

0 . 008 5 .0 10/10/11 10/18/11 

4. 0 2. 0 10/10/11 10/19/11 

0.00 2 5.0 09/02/11 09/2 3/11 

0 . 02 5 . 0 09/02/11 09/23/11 

0 . 2 5 . 0 09/02/ 11 09/2 3/11 

Form I - IN 

55 

Result c Q 

4950 

122 -I N* 
-205 N 

110 :1 
0 . 776 

0.540 ) 
1 410 l N* 

'-
18 . 5 I N 

16.2 

62 . 9 J 
6 4000 

12. 4 

1180 ,] N 

832 

16.4 

51. 0 ~ 
962 

0. 48 

0 . 143 ~--

39 . 4 :l 
0.093 

28 . 2 

1 17 ~ 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Date Collected: 08/02/11 

Date Received: 08/18/11 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP71SS 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6020A 0 . 049 

Arsenic 6020A 0.37 

Barium 6020A 0.037 

Beryllium 6020A 0.015 

Cadmium 6020A 0 . 015 

Calcium 6010B 9 . 8 

Chromium 6020A 0.15 

Cobalt 6020A 0.015 

Copper 6020A 0.07 

Iron 6010B 3.9 

Lead 6020A 0.037 

Magnesium 6010B 3.93 

Manganese 6010B 1. 97 

Mercury 7471A 0 . 016 

Nickel 6020A 0.15 

Potassium 6010B 79 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19 . 7 

Thallium 6020A 0.015 

Vanadium 6020A 0.15 

Zinc 6020A 0.4 

% Solids: 80.1 

Comments: 

Units: mg /Kg 

Basis : DRY 

Lab Code: K1107701-028 

Dil. 
1-fl)L Factor 

5.9 2.0 

0 . 009 5.0 

0 . 05 5.0 

0.004 5 . 0 

0.002 5.0 

0 . 002 5.0 

2.0 2.0 

0.02 5 . 0 

0.002 5.0 

0.04 5.0 

0 . 3 2.0 

0.007 5.0 

0.04 2.0 

0.04 2.0 

0.002 1.0 

0.02 5.0 

4.9 2.0 

0.03 2 . 0 

0 . 008 5.0 

3.9 2.0 

0.001 5 . 0 

0.02 5.0 

0.1 5.0 

Form I - IN 
56 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/04/11 

10/10/11 I 10/18/11 

10/10/11 I 10/19/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

~ 

Result c Q 

10800 

0.708 l_j N* 

10 . 8 .J N 

99 . 1 ::J 
0.381 

0.385 " ) 

1140 -:.J N* 

20.3 J N 

12.5 

32.6 .:J 
43000 

8.910 

3860 :1 N 

703 

0.428 

39.9 ' l 
772 

0.24 

0.123 I~ 
43.2 :J 

0 . 071 

35.4 

85.5 ~ 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K110770 1 

Date Collected: 08/08/ 11 

Date Received: 08/18/11 

Units : mg I Kg 

Project No . : NA 

Project Name: Red Devil Mi ne 

Matrix : SOIL 

Sample Name : 11DS02SB14 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 9 

Antimony 6020A 0.049 

Arsenic 6020A 0 . 62 

Barium 6020A 0.062 

Beryllium 6020A 0.025 

Cadmium 6020A 0 . 025 

Calcium 6010B 9 . 9 

Chromium 6020A 0 . 25 

Cobalt 6020A 0 . 025 

Copper 6020A 0.12 

I ron 6010B 3.9 

Lead 6.020A 0.062 

Magnesium 6010B 3.94 

Ma nganese 6010B 1. 97 

Mercury 7471A 0.019 

Nickel 6020A 0 . 25 

Potassium 6010B 79 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 19 . 7 

Thallium 6020A 0.025 

Vanadium 6020A 0.25 

.zinc 6020A 0 . 6 

% Solids : 75 . 2 

Comments : 

Basis: DRY 

Lab Code : K1107701-029 

Dil. Date 
MDL Factor Extracted 

5 . 9 2 . 0 

0.009 5 . 0 

0 . 08 5 . 0 

0.006 5.0 

0 . 00 4 5 . 0 

0 . 004 5.0 

2.0 2.0 

0.04 5 . 0 

0 . 004 5.0 

0 . 06 5 . 0 

0 . 3 2 . 0 

0 . 011 5 . 0 

0.04 2 . 0 

0.04 2 . 0 

0 . 002 1.0 

0 . 04 5 . 0 

4 .9 2 . 0 

0 . 03 2.0 

0 . 008 5.0 

3 . 9 2.0 

0.002 5.0 

0.03 5 . 0 

0.2 5.0 

Form I - IN 
57 

10/10/11 

10/10/11 

09/02/11 

09/02/11 

09/02/11 

09/02/11 

10/10/11 

09/02/11 

09/02/11 

09/02/11 

10/10/11 

09/02/11 

10/10/11 

10/10/11 

08/30/11 

09/02/11 

10/10/11 

09/28/11 

10/10/11 

10/10/11 

09/02/11 

09/02/ 1 1 

09/02/11 

Date 
Analyzed 

10/19/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

10/19/11 

09/23/11 

10/19/11 

10/19/11 

08/30/11 

09/23/11 

10/19/11 

10/04/11 

10/18/11 

10/19/11 

09/23/11 

09/23/11 

09/23/11 

Result c Q 

12100 

0 . 886 -1 N* 

12 . 0 
~ 

N 
" 

149 -, 
"' 

0 . 424 

0 . 396 ~ -2970 N* 

24.8 ) N 

9.550 

26 . 0 '- l 
22100 

8.550 

5160 ~ 1 N 

224 

0.168 

29 . 7 'J 
1020 

0.5 1 

0.134 ~ 
171 .1 

0.138 

35 . 3 

80. 4 l 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Date Collected: 08/08/11 

Date Received: 08/18/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11DS02SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0 . 55 

Barium 6020A 0.055 

Beryllium 6020A 0 . 022 

Cadmium 6020A 0.022 

Calcium 6010B 10 . 0 

Chromium 6020A 0.22 

Cobalt 6020A 0.022 

Copper 6020A 0.11 

Iron 6010B 4.0 

Lead 6020A 0.055 

Magnesium 6010B 3.98 

Manganese 6010B 1. 99 

Mercury 7471A 17.4 

Nickel 6020A 0.22 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 19.9 

Thallium 6020A 0 . 022 

Vanadium 6020A 0 . 22 

Zinc 6020A 0 . 6 

% Solids: 87.3 

Comments: 

Units : rng/Kg 

Basis: DRY 

Lab Code: K1107701-030 

MDL 
I Dil. 
j Factor 

6.0 2.0 

0.009 5.0 

0.07 5 . 0 

0 . 006 5 . 0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.03 5.0 

0 . 003 5.0 

0.06 5.0 

0.3 2.0 

0.010 5.0 

0.04 2.0 

0.04 2.0 

1. 74 1000 . 0 

0.03 5.0 

5.0 2.0 

0.03 2.0 

0.008 5 . 0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
58 

Date Date 
Extracted Analyzed 

10/10/11 10/19/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

10/10/11 10/19/11 

08/30/11 08/30/11 

09/02/11 09/23/11 

10/10/11 10/19/11 

09/28/11 10/04/11 

10/10/11 I 10/18/11 

10/10/11 I 10/19/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

09/02/11 I 09/23/11 

Result c Q 

5930 

31.5 N* .. 
= 360 N 

123 :J 
0.637 

0.466 ,T 
1560 ..J N* 

17.2 J N 

12.0 

46.9 j 
47900 

10 . 7 

2070 .._) N 

965 

133 

38.2 ..., 
947 

0.74 

0.222 I~ 
68 . 8 ~ 

0.112 

23.6 

93 . 5 :::J 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1107701 

Date Collected: 08/07/1 1 

Date Received: 08/ 18/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL Units : mg I Kg 

Basis: DRY 

Sample Name: 11SM31SB06 Lab Code : K1107701-031 

Analysis I Dil. Date Date 
Analyte Method MRL MDL I Factor Extracted .Analyzed 

Aluminum 6010B 10 . 0 6.0 2.0 10/10/11 10/19/11 

Antimony 6020A 0.050 0 . 009 5.0 10/10/11 10/19/11 

Arsenic 6020A 0.36 0.04 5.0 09/02/11 09/23/11 

Barium 6020A 0 . 036 0.004 5.0 09/02/11 09/23/11 

Beryllium 6020A 0 . 014 0.002 5.0 09/02/11 09/23/11 

Cadmium 6020A 0. 014 0.002 5.0 09/02/11 09/23/11 

Calcium 6010B 10.0 2.0 2.0 10/10/11 10/19/11 

Chromium 6020A 0.15 0.02 5.0 09/02/11 09/23/11 

Cobalt 6020A 0.014 0.002 5 . 0 09/02/11 09/23/11 

Copper 6020A 0.07 0.04 5.0 09/02/11 09/23/11 

Iron 6010B 4.0 0 . 3 2.0 10/10/11 10/19/11 

Lead 6020A 0.036 0.007 5.0 09/02/11 09/23/11 

Magnesium 6010B 4.02 0.04 2.0 10/10/11 10/19/11 

Manganese 6010B 2.01 0.04 2.0 10/10/11 10/19/11 

Mercury 7471A 1. 66 0 . 166 100.0 08/30/11 08/30/11 

Nickel 6020A 0.15 0.02 5.0 09/02/11 09/23/11 

Potassium 6010B 80 5.0 2.0 10/10/11 10/19/11 

Selenium 7742 0 . 10 0.03 2 . 0 09/28/11 10/04/11 

Silver 6020A 0.020 0 . 008 5.0 10/10/11 10/18/11 

Sodium 6010B 20.1 4.0 2.0 10/10/11 10/19/11 

Thallium 6020A 0.014 0.001 5.0 09/02/11 09/23/11 

Vanadium 6020A 0.15 0.01 5.0 09/02/11 09/23/11 

Zinc 6020A 0.4 0 . 1 5.0 09/02/11 09/23/11 

% Solids: 92 .2 

Comments: 

Form I - IN 
59 

Result c Q 

2130 

8 . 570 N* 
.];>~' 

273 N 
'-

71.7 :1 
~ 

0.981 

0 . 776 

1440 N* .. 
8.22 :7 N 

12.3 

70.4 l_j 
54900 

16.8 

381 J N 

459 

15.2 

52.1 -; 
1190 

0.50 q;j 
0.243 ~ 

38.0 :J 
0.087 

14.8 

113 l 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll07701 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: Method Blank 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 10.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 4.00 

Manganese 6010B 2.00 

Mercury 7471A 0.020 

Nickel 6020A 0.20 

Potassium 6010B 80 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 20.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 100.0 

Comments: 

Date Collected: 

Date Received: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1107701-MB1 

I Dil. Date Date 
MDL I Factor Extracted Analyzed 

6.0 2.0 10/10/11 10/19/11 

3.0 2.0 10/10/11 10/19/11 

0.009 5.0 10/10/11 10/19/11 

0.06 5.0 09/01/11 09/22/11 

0.005 5.0 09/01/11 10/17/11 

0.003 5.0 09/01/11 09/22/11 

0.003 5.0 09/01/11 09/22/11 

2.0 2.0 10/10/11 10/19/11 

0.03 5.0 09/01/11· 09/22/11 

0.003 5.0 09/01/11 09/22/11 

0.05 5.0 09/01/11 09/22/11 

0.3 2.0 10/10/11 10/19/11 

0.009 5.0 09/01/11 10/17/11 

0.04 2.0 10/10/11 10/19/11 

0.04 2.0 10/10/11 10/19/11 

0.002 1.0 08/30/11 08/30/11 

0.03 5.0 09/01/11 09/22/11 

5.0 2.0 10/10/11 10/19/11 

0.03 2.0 09/28/11 10/03/11 

0.008 5.0 10/10/1~ 10/17/11 

4.0 2.0 10/10/11 10/19/11 

0.002 5.0 09/01/11 I 09/22/11 

0.02 5.0 09/01/11 I 09/22/11 

0.2 5.0 09/01/11 I 09/22/11 

Form I - IN 
60 

Result c Q 

6.0 u 
3.0 u N 

0.009 u 
0.10 J 

0.036 J N* 

0.003 u 
0.007 J * 

2.0 u * 

0.10 J 

0.012 J 

0.05 u N 

0.7 J 

0.010 J 

0.08 J 

0.06 J 

0.002 u 
0.06 J N 

5.0 u 
0.03 u 

0.008 u N 

4.0 u N 

0.008 J 

0.03 J 

0.2 u N 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1108355 
 

 
Sampling Dates:  8/17/2011 – 8/31/2011 

 
Sample Matrix:  Water  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:        12/05/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 

 
11KR44SD 

 
K1108355-001 

 
2 11KR45SD K1108355-002 
 

3 11KR40SD K1108355-003 
 

4 11KR41SD K1108355-004 
 

5 11KR42SD K1108355-005 

 
 
 

 
 
 
 
 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
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      X         Matrix Spike recoveries  
      X     Matrix Duplicate results  
      X       Laboratory Control Sample recoveries  
      X     Method of Standard Additions results  
     X         ICP Serial Dilution results  
      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
               YES  

6 
 
Duplicate Analyses 

 
               YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable. 
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference.  
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\ 
1.  HOLDING TIMES 

 
     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory.  
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11VG01RS was used for matrix spike and matrix spike duplicate for a 
subset of total metals.  All spike recoveries were within control limits.  Sample 11VG02RS for a 
subset of total metals.  All spike recoveries were within control limits. A post spike was 
performed for a subset of total metals; all recoveries were within the control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
        X    Acceptable   
            Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination that would result in qualification.  
 
 

 
6.  DUPLICATE ANALYSES 

 
       X      Acceptable 
            Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Laboratory duplicate analyses were performed on 11VG01RS and 11VG02RS.  
11VG01RSD was a duplicate of a subset of total metals.  Calcium, Magnesium, and Potassium 
results exceeded 20% RPD; however, the parent samples were less than five times the reporting 
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limit.  No action was taken. 11VG02RSD was a duplicate of a subset of total metals; Antimony, 
Chromium, Copper, and Nickel exceeded 35% RPD; however the parent results were less than 
five times the detection limit.  No action was taken.   
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
 
Serial Dilution: 11VG01RS was analyzed by serial dilution for a subset of total metals, 
Aluminum, Calcium, Magnesium, and Potassium % Differences greater than 10%, however, 
initial sample results were not greater than 50x the MDL, so no action was taken. 11VG02RS 
was analyzed by serial dilution for a subset of total metals; Antimony, Manganese, Nickel, and 
Vanadium had % Differences greater than 10%, however initial sample results were not greater 
than 50x the MDL, so no action was taken.  
 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
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Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11VG01RS 
Aluminum: (3.5 ug/L) (50 mL)/(50 mL) = 3.5 ug/L  
Lab Reported 3.5 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
      
       X      Acceptable 
            Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
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Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
 
 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
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Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1108357 
 

 
Sampling Dates:  8/18/2011 – 8/23/2011 

 
Sample Matrix:  Plant Tissue  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:        12/05/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 

 
11UP01WS 

 
K1108357-001 

 
2 11UP09BL K1108357-002 
 

3 11MP34GA K1108357-003 
 

4 11SM18BL K1108357-004 
 

5 11SM18GA K1108357-005 
 

6 11MP44GA K1108357-006 
 

7 11RD12GA K1108357-007 
 

8 11SM24BL K1108357-008 

9 11RD12BL K1108357-009 

10 11MP88PV K1108357-010 

11 11MP82PV K1108357-011 

12 11UP02WS K1108357-012 

13 11MP34WS K1108357-013 

14 11SM11WS K1108357-014 

15 11UP07WS K1108357-015 

16 11UP09WS K1108357-016 

17 11SM07GA K1108357-017 

18 11RD11WS K1108357-018 

19 
 

11MP91WS 
 

K1108357-019 

20 11MP85PV K1108357-020 

21 11MP83PV K1108357-021 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108357-DV-RDM-METALS_120511.DOC- 12/5/11 Page 2 of 10 

22 11MP84PV K1108357-022 

23 11MP87PV K1108357-023 

24 11MP86PV K1108357-024 

25 11MP81PV K1108357-025 

26 11RD40BL K1108357-026 

27 11MP20WS K1108357-027 

   

 
 
 

 
 
 
 
 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *        Matrix Spike recoveries  
      *     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     *         ICP Serial Dilution results  
      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 
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Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 

DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
               YES  

6 
 
Duplicate Analyses 

 
               NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                NO  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                NO  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable. 
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference.  
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1.  HOLDING TIMES 

 
     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory.  
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11UP01WS was used for matrix spike and matrix spike duplicate for 
mercury.  Spike recoveries were within control limits.  Sample 11SM18BL was used for matrix 
spike and matrix spike duplicate for Selenium.  Spike recoveries were within control limtis.  
Sample RD12GA was used for matrix spike and matrix spike duplicate for a subset of total 
metals.  All spike recoveries were within control limits with the exception of Zinc, which exceeded 
125% in the matrix spike.  Associated sample results were qualified as estimated (J).  Samples 
11MP82PV, 11UP07WS, 11RD11WS, 11MP86PV, 11RD40BL and 11MP20WS were used as 
matrix spike and matrix spike duplicate for various subsets of total metals.  All spike recoveries 
were within control limits. A post spike was performed for a subset of total metals; all recoveries 
were within the control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
       X     Acceptable   
            Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blank were free of 
contamination that would result in qualification. 
 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
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 Value 1 + Value 2 
 
 
Comments:  11UP01WSD was a mercury duplicate with RPD greater than 35%; Mercury 
results were qualified as estimated (J).  11SM18BL was a Selenium duplicate; RPD was within 
control limits.  11RD12GA was a duplicate of a subset of total metals; Arsenic exceeded 35% 
RPD; however, the parent result was less than five times the detection limit so no action was 
taken.  11MP82PV was a duplicate of a subset of total metals; Antimony exceeded 35% RPD 
and the parent result was greater than five times the detection limit; associated results were 
qualified as estimated (J).  All other duplicate analyses were within RPD control limits. 
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
       X      Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
 
Serial Dilution: 11UP01WS was analyzed by serial dilution, Arsenic, Beryllium, Lead, Thallium 
and Vanadium had % Differences greater than 10%, however, initial sample results were not 
greater than 50x the MDL, so no action was taken. 11MP82PV was analyzed by serial dilution 
for a subset of total metals; Chromium and Silver had % Differences greater than 10%, however 
initial sample results were not greater than 50x the MDL, so no action was taken. 11UP09WS 
was analyzed by serial dilution for a subset of total metals; Beryllium, Cadmium, Lead, and 
Vanadium had % Differences greater than 10%, however initial sample results were not greater 
than 50x the MDL so no action was taken.  Sample 11MP86PV was analyzed by serial dilution 
for a subset of total metals; Chromium had a % Difference greater than 10%; however, initial 
sample result was not greater than 50x the MDL so no action was taken.  11MP20WS was 
analyzed by serial dilution for Mercury; % Difference was greater than 10%; associated results 
were qualified as estimated (J). 
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8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 

 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP88PV 
Mercury: (3.67 ug/L)(0.05L/2,596g) (20) (100/26.8) = 5.275 ug/g = 5.275 mg/kg 
Lab Reported 5.28 mg/kg 
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
      
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
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Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
 
 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
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12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Environment , I ncorp o Service Reques t: K1108 357 

Project No. : NA 

Project Name: Red Devil Mine 

Matri x : PLANT TI SSUE 

Sample Name : 11UP01WS 

. ! 

I 
AnalysJ.s I 

Analyte Method MRL 

1 Aluminum J 6010B I I 
1.0 ! 

Antimony I 6020A 0.050 

Arsenic ! 60 2 0A 0:50 

Barium 6020A 0 . 050 

Beryllium 60 2 0A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B I 10.0 

Chromium 6010B 0 . 8 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium I 6010B 0.50 

Manganese 6010B 0 . 20 

Mercury 7471B 0 . 020 I 

Nickel 6020A 0.20 

Potassium 6010B 60 . 0 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanadiu_'TI 6020A 
I 

0 . 20 

Zinc 6020A 0 . 5 

Comments: 

MDL 

0.4 

0 . 009 

0 . 06 

0 . 005 

0.003 

0 . 003 

2. 0 

0 . 2 

0 . 003 

0 . 05 

0.7 

0.009 

0 . 06 

0.02 

0.002 

0 . 03 

20 . 0 

0.15 

0 . 008 

4 . 0 

0 . 002 

0.02 

0.2 

I 

I 

Date Collected: 08/2 1 / 11 

Date Received : 09/07/ 1 1 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1108357-001 

' 1 . I ! DJ. utJ.on Date Date I 
Factor Extracted Analyzed 

2 . 0 09/ 30/ 11 10/13/11 

5.0 09/30/11 10/26/11 

5 . 0 I 09/30/11 i 10/26/11 

5 . 0 09/30/11 I 10/26/11 I 
I 

5 . 0 09/30/11 10/26/11 

5 . 0 09/30/11 I 10/26/11 

2 . 0 09/30/11 10/13/11 

2 . 0 09/30/11 10/13/11 

5 . 0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 1 

2.0 09/30/11 10/13/11 

2.0 09/30/11 10/13/11 

2 . 0 09/15/11 09/16/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

10 . 0 09/30/11 10/18/11 

5 . 0 09/30/11 I .10/2 6/11 

2.0 09/30/11 10/13/11 
I 

09/30/11 I 10/26/11 5.0 

5.0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 

Form I - IN 
81 

Result c Q 

68 . 8 I l 
i 

0.096 1 * 
o . o61 J I I 
7 . 50 i ! 

0.007 J 

0 . 032 

321.0 I 

0 . 2 u 
0 . 048 

1. 31 

16 . 6 

0.04 4 J I 
863 

931 

0 . 034 J 
1. 39 

3800 

0 . 15 u 
0 . 008 u 

13 . 5 J 

0.015 J 

0 . 04 J 

25.1 , J N 
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- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K11 08357 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name : 11UP09BL 

! ! 

I I Analysis I 
Analyte Method MRL 

Aluminum 6010B i 1.0 i 
Antimony 6020A 0.050 

· Arsenic i 6020A I 0 . 50 I 
Barium 6020A 0.050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 10 . 0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0 .10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B I 0.50 I 
Manganese 6010B 0.20 

Mercury 7471B 0.021 

Nickel 6020A 0.20 

Potassium 6010B 60 . 0 

Selenium 7742 0 . 50 

Silver 6020A 0 . 020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanadium 6020A 0 .20 

Zinc 6020A 0.5 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0 . 005 

0 . 003 

0.003 

2.0 

0.2 

0.003 

0 . 05 

0.7 

0 . 009 

0 . 06 

0.02 

0 . 002 

0.03 

20.0 

0 .15 

0.008 

4.0 

0.002 

0.02 

0.2 

I 

I 

Date Collected : 08/21/11 

Date Received: 09/07/ 11 

Units : mg/Kg 

Basis: DRY 

Lab Code : K1108357-002 

! Dilution Date Date I 
Factor Extracted Analyzed 

2.0 09/30/11 10/13/11 I 
5.0 09/30/11 10/26/11 

5.0 I 09/30/11 10/26/11 

5 . 0 09/30/11 I 10/26/11 I 
5.0 09/30/11 10/26/11 

5.0 09/30/11 I 10/26/11 1 

2.0 I 09/30/11 10/13/11 I 
I 

2.0 09/30/11 10/13/11 

5 . 0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 i 10/26/11 I 

2 . 0 09/30/11 10/13/11 

2.0 09/30/11 10/13/11 

2 . 0 09/15/11 1 o9/16/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

10.0 09/30/11 10/18/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 
' 5.0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 1 

Form I - I N 
82 

Result c Q 

51 . 51 I I 
0.126 k_J * 

0.161 J I 
48.8 I 

0 . 019 J 

0 .432 

3100 I 

0.2 u 

0.105 

6.58 

32.8 

0.085 I 

1060 

1020 

0 . 034 :1 
I 

2.01 

3750 

0.15 u 

0 . 008 u 

15.8 J 

0.019 J I 

0.06 J 

39 . 5 ~ N 
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M etals 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And En v i ronment , I n c o r po Service Request : K1 1 0835 7 

Project No. : NA 

Project Name : Red Devil Mi ne 

Matrix: PLANT TI SSUE 

Sample Name: 11MP34GA 

Analysis 
Analyte Method MRL 

Alu1td.num 
I 

I 6010B 1.0 I 
Antimony 6020A 0 . 050 

. Arsenic I 6020A ! 0 . 50 

Barium 6020A 0 . 050 I 
Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10 . 0 

Chromium 6010B 0 . 8 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium I 6010B 0.50 

Manganese 6010B 0 . 20 

Mercury 7471B 0.021 

Nickel 6020A 0 . 20 

Potassium 6010B 60 . 0 

Selenium 7742 0 . 50 

Silver 6020A 0 . 020 

Sodium 6010B 40.0 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comment s : 

MDL 

0.4 

0.009 

0 . 06 

0.005 

0.003 

0 . 003 

2.0 

0.2 

0.003 

0 . 05 

0.7 

0.009 

0 . 06 

0 . 02 

0 . 002 

0 . 03 

20.0 

0 . 15 

0.008 

4.0 

0.002 

0.02 

0.2 

I 

! 

Date Collected: 08/18/1 1 

Date Received: 09/07/1 1 

Units: mg /Kg 

Basis: DRY 

Lab Code : K1108357-003 

Dilution Date Date 
Factor Extracted Analyzed 

2 . 0 09/30/ 1 1 I 10/13/11 

5 . 0 09/30/11 10/26/11 

5.0 I 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

5.0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 1 

2.0 09/30/11 10/13/11 I 

2.0 09/30/11 10/13/11 

5 . 0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5 . 0 09/30/11 10/26/11 I 

2.0 09/30/11 10/13/11 

2.0 09/30/11 10/13/11 

2.0 09/15/11 09/15/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

10.0 09/30/11 10/18/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5 . 0 09/30/11 10/26/11 1 
5 . 0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 1 

Form I - IN 
83 

Result c Q 

9.2 I I 

0.635 ~\_ * I 
0 . 91 I 

! 

2 . 35 I 
0.013 J 

0 . 014 J 

5990 

0.2 u 

0.191 

5.22 
' 24.5 

0 . 113 

967 

477 

0.289 I 
3.47 

I 

2220 

0 . 15 u 

0.008 u 

13.4 J 

0 . 0131 J I 
0 . 06 J 

35 . 91 \ 1 N 
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- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kl108357 

Project No . : NA Date Collected: 08/19/11 

Project Name : Red Devil Mine Date Received: 09/07/ l l 

Matrix: PLANT TISSUE Units : mg/Kg 

Basis: DRY 

Sample Name: 11SM18BL Lab Code: K1108357-004 

I 
Analysis .1 . I D~ ut~on Date Date 

Ana1yte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B I 1. 0 0 .4 . 2.0 1 09/30/11 i 10/ 13/11 I 
Antimony 6020A 0 . 050 0 . 009 5 . 0 09/30/11 10/26/11 I 

· Arsenic I 6020A i 0 . 50 0.06 I 5.0 I 09/30/11 10/26/11 I I 

Barium 6020A 0.050 0.005 5 . 0 09/30/11 I 10/26/11 I 
Berylliu1n 6020A 0.020 0 . 003 5 . 0 09/30/11 10/26/11 

Cadmium 6020A 0.020 0 . 003 5 . 0 09/30/11 10/26/11 1 

Calcium 6010B 10.0 2.0 2.0 I 09/30/11 10/13/11 I 

Chromium 6010B 0.8 I 0.2 2.0 09/30/11 10/13/11 

Cobalt 6020A 0.020 0.003 5.0 09/30/11 10/26/11 

Copper 6020A 0.10 0 . 05 5.0 09/30/11 10/26/11 

Iron 6010B 2.0 0.7 2.0 09/30/11 10/13/11 

Lead 6020A 0 . 050 0 . 009 5 . 0 
I 

09/30/11 i 10/26/11 I 

Magnesium I 6010B 0 . 50 I 0.06 2 . 0 09/30/11 10/13/11 

Manganese 6010B 0.20 0 . 02 2.0 09/30/11 10/13/11 

Mercury 7471B 0.021 0.002 2.0 09/15/11 09/15/11 

Nickel 6020A 0.20 0.03 5.0 09/30/11 10/26/11 

Potassium 6010B 60.0 20 . 0 2.0 09/30/11 10/13/11 

Selenium 7742 0 . 50 0.15 10.0 09/30/11 10/18/11 

Silver 6020A 0.020 0.008 5.0 09/30/11 10/26/11 

Sodium 6010B 40.0 4.0 2 . 0 09/30/11 10/13/11 

Thallium 6020A 0.020 0.002 5 . 0 I 09/30/11 10/26/11 

Vanadium 6020A 0.20 0.02 5 . 0 09/30/11 i0/26/11 

Zinc 6020A 0.5 0 .2 5 . 0 09/30/11 10/26/11 

Comments: 

Form I - IN 
84 

Result c Q 

59.,, I I I 

0.096 . J * 
o . 1sl J I 

' 68 . 0 I 
0 . 003 u 

1. 200 

24001 I 

0.2 J 

0.035 

3 . 58 

20.3 

0.061
1 l 

902 

1430 

0.034 ~l 
6 . 68 

3930 

0.15 u 

0 . 008 u 

12.9 J 

o . oo5 1 
J I 

0.03 J 

31.3 _) N I 
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INORGANIC ANALYSIS DATA PACKAGE 

Cl i ent : Ecol ogy And Environment, In corpo Service Request : Kl 1 08357 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name : 11SM18GA 

Analysis 
Analyte Method MRL 

I 
Aluminum 6010B ! 1.0 

Antimony 6020A 0 . 050 

! Ar s eni c I 6020A I 0. 50 I 

Barium G020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium G020A 0.020 

I Calcium GOlOB 10.0 

Chromium 6010B 0.8 

Cobalt G020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 2 . 0 

Lead 6020A 0 . 050 

Magnesium I 6010B I 0 . 50 

Manganese 601GB 0.20 

7 471B 
I 

0 . 019 
I 

Mercur y 

Ni ckel G020A 0 . 20 

Potassium GOlOB GO . O 

Selenium 77 42 0 . 50 

Silver G020A 0.020 

Sodium GOlOB 40.0 

Thallium G0 2 0A 0 . 020 

Va nadium G020A 0 . 20 

Zinc G020A 0.5 

Comments : 

MDL 

0 . 4 

0.009 

0.06 

0 . 005 

0 . 003 

0 . 003 

2. 0 

0 . 2 

0 . 003 

0 . 05 

0 . 7 

0 . 009 

0 . 06 

0.02 

0 . 002 

0 . 03 

20 . 0 

0.15 

0 . 008 

4 .0 

0.002 

0 . 0 2 

0 . 2 

I 
I 

Date Collecte d : 08/19/11 

Date Received: 09/07/11 

Units : mg/Kg 

aasis: DRY 

Lab Code: Kll08357-005 

Dilution Date 

I 
Date 

Factor Extracted Analyzed 

2.0 I 09/30/11 l 10/ 13/1 1 

5.0 I 09/30/11 I 10/26/11 

5 . 0 I 09/30 / 11 I 10/26 / 11 

5 . 0 I 09/30/11 I 10/26/11 ! 
5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 1 

2.0 09/30/11 I 10/13/11 I 

2.0 09/30/11 I 10/13/11 

5 . 0 .09/30/11 I 10/26/11 

5.0 09/30/11 I 10/2G/11 

2 . 0 09/30/11 I 10/13/11 

5 . 0 
I 

09/30/11 I 10/2G/11 

2. 0 09/30/11 I 10/13/1 1 

2.0 09/30/11 l 10/13/11 

2 . 0 09/15/11 I 09/15/11 I 

5 . 0 09/30/11 I 10/26/11 

2 . 0 09/30/11 I 10/13/11 

10 . 0 09/30/11 I 10/18/11 

5 . 0 09/30/11 I 10/2 G/ 11 

2.0 09/30/11 I 10/13/11 

5 . 0 I 09/30/11 I 10/2G/11 1 

5 . 0 09/30/11 I 10/2G/11 

5 . 0 09/30/11 I 10/2G/ 1 1 1 

Fo r m I - I N 
85 

Result c Q 

I I ~ ~ I I 
::J. I ! I 

0 . 1G51 ..._l * 
0 . 13 1 

I 
J I 

! 

1811 i 
0 . 0071 J I 
0.129 

108001 I 

0 . 2 u 
0. 1 71 

4 . 33 
' 19 . 9 

0 . 10G I 

529 

4G2 

0 . 017 J 

2.6G 

1530 

0. 22 J 

0 . 008 u 

9.8 J 

O. OOG J I 

0.04 J I 
4 9 . 0 "'1 N 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108357 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TI SSUE 

Sample Name: 11MP44GA 

! . ! 

I I Analy.te 
Analys~s~ 

Method MRL 

l I I 
Aluminum 6010B I 1.0 

Antimony 6020A 0 . 050 

Arsenic I 6020A ! 0 . 50 i I 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 10 . 0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0 .10 
' 

Iron 6010B 2 . 0 

Lead 6020A 0.050 

Magnesium I 6010B I 0.50 

Manganese 6010B 0.20 

Mercury 7471B 0 . 023 I 

Nickel 6020A 0.20 

Potassium 6010B 60 . 0 

Selenium 7742 0.50 

Silver 6020A 0 . 020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanad,ium 6020A 0 .20 

Zinc 6020A 0.5 

Comments: 

MDL 

0.4 

0.009 

0 . 06 

0 . 005 

0.003 

0.003 

2.0 

0 .2 

0.003 

0.05 

0.7 

0.009 

0.06 

0.02 

0 . 002 

0.03 

20.0 

0.15 

0.008 

4.0 

0 . 002 

0 . 02 

0.2 

! 

Date Collected: 08/18/11 

Date Received: 09/07/11 

Units : mg /Kg 

Basis : DRY 

Lab Code: K1108357-006 

I 
Dilution Date Date 

Factor Extracted Analyzed 

2 . 0 ! 09/30/11 I 10/13/11 I 
5.0 09/30/11 I 10/26/11 

5 . 0 I 09/30/11 I 10/26/11 I 

5.0 I 09/30/11 I 10/26/11 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

2.0 I 09/30/11 I 10/13/11 I 
I 

2 . 0 09/30/11 I 10/13/11 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

5.0 
I 

09/30/11 I 10/26/11 I 

2.0 09/30/11 I 10/13/11 

2.0 09/30/11 I 10/13/11 

2.0 09/15/11 I 09/15/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

10.0 09/30/11 I 10/18/11 

5.0 I 09/30/11 l 10/26/11 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

5 . 0 09/30/11 I 10/26/11 

Form I .:. IN 
86 

Result c Q 

3.7J 
I 
I 

I 

0. 435 ;]" * 
0.231 J 

46.5 

0.005 J 

0.056 

4560 I 

0 .2 u 

0.074 

5.19 

17.6 

0 . 060 

731 

707 

0.027 ~1 
2.42 

2610 

0 . 15 u 
0.008 u 

12.2 J 

o.ooaj J 

0.03 J 

54.91 ~ N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kl l08357 

Project No.: NA 

Project Name: Red Devil Mine. 

Matrix : PLANT TI SSUE 

Sample Name: 11RD12GA 

Analyte 
I Analysis 

Method MRL 

Aluminum 
I 
I 6010B 1.0 

I 
I 

Antimony 6020A 0.050 

Arsenic I 6020A I 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6010B 0.8 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 2 . 0 

Lead 6020A 0.050 

Magnesium I 6010B 0.50 

Manganese 6010B 0.20 
I 

Mercury 7471B 0 . 020 I 

Nickel 6020A 0 . 20 

Potassium 6010B 60.0 

Selenium 7742 0 . 50 

Silver 6020A 0 . 020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

Commen t s: 

MDL 

0 .4 

0.009 

0 . 06 I 
0 . 005 ! 
0.003 

0.003 

2.0 

0 . 2 

0.003 

0.05 

0 . 7 

0.009 

0 . 06 

0.02 

0 . 002 

0.03 

20.0 

0.15 

0.008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected: 08/22/11 

Date Received: 09/07/1 1 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1108357-007 

Dilution Date 

I 
Date ! 

Factor Extracted Analyzed I 
2.0 09/30/11 I 10/13/11 I 

5.0 I 09/30/11 l 10/26/11 

5 . 0 ! 09/30/11 i 10/26/11 

5 . 0 I 09/30/11 I 10/26/11 I 
5.0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 1 

2.0 09/30/11 I 10/13/ll I 

2.0 09/30/11 I 10/13/11 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/26/11 

2 . 0 09/30/11 I 10/13/11 

2.0 09/30/11 I 10/13/11 

2.0 09/15/11 I 09/16/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

10.0 09/30/11 I 10/18/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

Form I - IN 
87 

Result c Q 

4.6 I 
0.139 ~l * 

0.06 J I I 
! 

24.2 i i 
0.003 u 
0.029 

46301 

0.2 u 
0.027 

4.61 
0 0 0 

12.5 

0 .0 61 

627 

229 

0.021 .\ 
0 . 16 J 

2610 

0.15 u 
0 . 008 u 

13 . 3 J 

0.002 u 
0 . 04 J 

66 . 9 -:"\ N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108357 

·Project No . : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TI SSUE 

Sample Name: 11SM24BL 

I 
Analysis 

I Analyte Method MRL MDL 

Aluminum 6010B 
I 
I 1.0 

I 
I 0 .4 

Antimony 6020A 0.050 0 . 009 

i Arsenic 6020A ! 0 . 50 0 . 06 

Barium 6020A 0.050 I 0 . 005 

Beryllium 6020A 0 . 020 0.003 

Cadmium 6020A 0.020 0.003 

Calcium 6010B 10.0 2.0 

Chromium 6010B 0.8 0.2 

Cobalt 6020A 0 . 020 0 . 003 

Copper 6020A 0.10 0.05 

Iron 6010B 2.0 0.7 

Lead 6020A 0.050 0.009 

Magnesium I 6010B 0 . 50 0.06 

Manganese 6010B 0.20 0.02 

Mercury 
I 

7471B 0.023 I 0.002 

Nickel 6020A 0 . 20 0 . 03 

Potassium 6010B 60.0 20 . 0 

Selenium 7742 0 . 50 0.15 

Silver 6020A 0 . 020 0.008 

Sodium 601GB 40.0 4.0 

Thallium 6020A 0.020 0 . 002 

Vanadiu.!'lt 6020A 0.20 0 . 02 

Zinc 6020A 0.5 0 . 2 

Comments: 

I 

Date Collected: 08/23/ 11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108357-008 

I· '1 . Date 

I 
Date Dl. Utl.Oll 

Factor Extracted Analyzed 

09/30/11 I 10/13/11 I 2 . 0 I I 

5.0 09/30/11 I 10/26/11 

I 5.0 09/30/11 
I 

10/26/11 ! ! 

5.0 I 09/30/11 I 10/26/11 I 
5.0 09/30/11 l 10/26/11 

5 .0 09/30/11 I 10/26/11 1 

2 . 0 I 09/30/11 1 10/13/11 I 

2.0 09/30/11 ! 10/13/11 

5.0 09/30/11 l 10/26/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

5 . 0 
I 

09/30/11 I 10/26/11 I 

2.0 09/30/11 l 10/13/11 

2.0 09/30/11 I 10/13/11 

2.0 09/15/11 I 09/16/11 

5 . 0 09/30/11 I 10/26/11 

2.0 09/30/11 J 10/13/11 

10 . 0 09/30/11 I 10/18/11 

5.0 09/30/11 I 10/26/11 

2 . 0 09/30/11 I 10/13/11 

5.0 09/30/11 l 10/26/11 I 
5.0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

Form I - IN 
88 

Result c Q 

64 . 61 I I 
0 . 131 -:1 * I 

o. o8 I J I 
50.4 

0 . 003 J 

0.332 I 

2430 

0.2 u 

0 . 099 

5 . 97 

25.61 

0.0671 

1120 

1630 
I 

J 0.023 

1.89 

4340 

0.15 u 

0.008 u 

12.2 J 

0.006 J 

0.03 J 

42.6 J N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l o g y And Environment , I nco r po Service Request : Kl l08357 

Project No .: NA 

Project Name: Red Devil Mi ne 

Matrix: PLANT TI SSUE 

Sample Name: 1 1RD12BL 

Analyte 
Analysis I 

Method MRL I 
Aluminum 6010B I 1.0 

Antimony 6020A 0.050 

. Arsen ic I 6020A I 0 . 50 I I 

Barium 6020A I 0 . 050 I 
Be ryl l i um 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 10.0 

Chromium 6010B 0 . 8 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 0 . 50 

Manganese 6010B 0 . 20 

Mercury 7471B 0 . 019 I 

Nickel 6020A 0 . 20 

Potass i um 6010B 60 . 0 

Selenium 77 42 0.50 

Silver 6020A 0 . 020 

Sodium 6010B 40 . 0 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

Comments: 

MDL 

0 .4 

0 . 009 

0 . 06 

0 . 005 

0 . 003 

0.003 

2 . 0 

0 . 2 

0 . 003 

0 . 05 

0 . 7 

0.009 

0 . 06 

0.02 

0 . 002 

0.03 

20 . 0 

0 . 15 

0 . 008 

4. 0 

0 . 002 

0 . 02 

0 . 2 

I 
I 

Date Collected: 08/ 22 /11 

Date Received : 09/0 7 / 11 

Units : mg/Kg 

Basis : DRY 

Lab Code: K1108357-009 

Dilution Date Date 
Factor Extracted Analyzed 

2 . 0 1 09/30/1 1 I 10/13/11 

5 . o. 1 09/30/11 10/26/11 

5 . 0 I 09/30/11 10/26/11 

5 . 0 I 09/30/11 10/26/11 I 
5.0 09/30/11 I 10/2 6/11 

5.0 09/30/11 1 10/26/11 1 

2 . 0 09/30/11 I 10/13/11 I 

2.0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

5 .0 09/30/11 I 10/26/11 I 

2 . 0 09/30/11 10/13/11 

2.0 09/30/11 10/13/11 

2.0 09/15/11 09/16/11 i 

5.0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

10 . 0 09/30/11 10/18/11 

5 . 0 09/30/11 10/26/11 

2.0 09/30/11 10/ 13/11 
I 

09/30/11 I 10/2 6/11 5.0 

5.0 09/30/11 I 10/26/11 

5 . 0 09/30/11 10/26/11 

Form I - IN 
89 

Result c Q 

1 1.51 I I 
I 

0.146 .:::J * 
o . 1ol J I 
36 . 31 

0 . 003 u 

0.255 

2 4301 

0 . 2 u 

0 . 017 J 

3 . 93 

19 . 6 

0.056 

1060 

462 
' 0.016 J 

0 . 51 

3300 

0 . 15 u 

0 . 008 u 

11.7 J 

0.002 u 

0.0 4 J 

48 . 9 1 N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108357 

Project No . : NA 

Project Name: Red De vil Min e 

Matrix: PLANT TISSUE 

Sample Name: 11MP88PV 

Analysis 

I Analyte Method MRL 
I 

I I I 
I Aluminum 6010B ! 1.0 I 

Antimony 6020A 0.050 

Arsenic I 6020A ! 0.50 

Barium ! 6020A 0 . 050 J 
Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 I 

Calcium 6010B 10.0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 2.0 

Lead 6020A 0 . 050 

MagnesiUm I 6010B 4 . 0 

Manganese 6010B 0.20 

Mercury 7471B 0.287 I 

Nickel 6020A 0.20 

Potassium 6010B 60.0 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 40 . 0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

Comments: 

MDL 

0.4 

0.009 

0 . 06 

0 . 005 

0 . 003 

0.003 

2.0 

0.2 

0.003 

0.05 

0.7 

0 . 009 

0.3 

0.02 

0.029 

0.03 

20 . 0 

0 . 15 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Collected: 08/23/ 11 

Date Received: 09/07/11 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1108357-010 

,. . 

I 
D1lut1on Date Date 

Factor Extracted Analyzed 

I 2.0 
I 

09/30/11 i 10/13/11 

5.0 09/30/11 I 10/26/11 
I 09/30/11 I 10/26/11 1 I 5 . 0 

5.0 09/30/11 l 10/26/11 ! 
5.0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 I 

2 . 0 I 09/30/11 I 10/13/11 

2.0 09/30/11 I 10/13/11 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

5 . 0 
I 

09/30/11 1 10/26/11 

2.0 09/30/11 I 10/13/11 

2 . 0 09/30/11 I 10/13/11 

20.0 09/15/11 I 09/16/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

10.0 09/30/11 I 10/18/11 

5 . 0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 1 

Form I - IN 
90 

Result c Q 

94.21 I 

78.ei .:J * 
I 

64 .7! I 
36.2 i I 

0 . 006 J 

0.014 J 

13900 I 

0 . 6 J 

0.539 

3.43 

234 

0 . 608 I 

8460 

65 . 7 

5.28 1:1 
3 . 21 

16000 

0.15 u 

0 . 008 u 

52 . 5 

0.026 I 

0.23 

43.3 1 N 
.., 



Columbia Analytical Services 

M etals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Environment , I ncorpo Service Request: K1 108357 

Project No.: NA 

Project Name : Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name : 11MP82PV 

. ! 

I 
Analys~s~ 

Analyte Method MRL 
I ' l Aluminum 6010B 1.0 

Antimony 6020A 0.050 

I Arsenic 6020A i 0 . 50 I 
Barium 6020A 0 . 050 l 

Be~;/lli U.."n 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 2 . 0 I 
Lead 6020A 0 . 050 

Magnesium 6010B I 4 . 0 

Manganese 6010B 0.20 

Mercury 7471B 0 . 038 

Nickel 6020A 0.20 

Potassium 6010B 60 . 0 

Selenium 7742 0 . 50 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanadiu1n 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

MDL 

0 . 4 

0.009 

0 . 06 

0.005 

0 . 003 

0.003 

2 .0 

0.2 

0 . 003 

0 . 05 

0 . 7 

0 . 009 

0 . 3 

0 . 02 

0.004 

0 . 03 

20 . 0 

0.15 

0.008 

4 .0 

0 . 002 

0 . 02 

0 . 2 

Date Collected: 08/23/ 11 

Date Received : 09/0 7 / 11 

Units : mg I Kg 

Basis: DRY 

Lab Code : K1108357-011 

r · l · 1 I 
Date ! D~ ut~on Date 

Analyzed I Factor Extracted 

2 . 0 09/ 30/11 I 10/13/11 ! 
5.0 09/30/11 I 10/26/11 

I 5 . 0 09/30/ 11 ! 10/26/11 ! 

5.0 I 0 9/30/11 I 10/26/11 I 
5.0 09/30/11 I 10/26/11 

5.0 l 09/30/11 l 10/26/11 I 

2 . 0 I 09/30/11 I 10/13/11 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/26/11 

5 . 0 09/30/11 l 10/26/11 

2 . 0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/26/11 

I 2 . 0 09/30/11 I 10/13/11 

2.0 09/30/11 I 10/13/11 

2 . . 0 I 09/15/11 I 09/16/11 

5.0 09/30/11 I 10/26/11 
- 2 . 0 09/30/11 I 10/13/11 

10 . 0 09/30/11 I 10/18/11 

5.0 09/30/11 I 10/26/11 

2 . 0 09/30/11 I 10/13/11 

5 . 0 09/30/11 i 10/26/11 

5.0 09/30/11 I 10/26/11 

5.0 1 09/30/11 1 10/26/11 

Form I - I N 
91 

Result c Q 

80 . 71 I I I 

0 . 386 \ * 
1. 241 I 

I 

47.5 I I 
0.004 J 

0 . 023 

17600 

0 . 21 J 

0.592 

4.27 

529 

0.068 

4740 

1480 

o. on I"\ -0.56 

15300 

0 . 18 J 

0 . 015 J 

2010 

0.010
1 

J 

0 . 21 

31.8 ) N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : Kll08357 

Project No .: NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name : 11UP02WS 

! 

I Analyte 
Analysis 

Method MRL 

I I I 
Aluminum I 6010B ! 1.0 ! 

Antimony 6020A 0.050 
I I Arsenic ! 6020A · o . 5o 

Barium 6020A 0.050 I 
I 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 10.0 

Chromium 6010B 0.8 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 2 . 0 

Lead 6020A 
I 

0.050 

Magnesium I 6010B 0 . 50 

Manganese 6010B 0.20 

Mercury 7471B 0.019 I 

Nickel 6020A 0.20 

Potassium 6010B 60 . 0 

Selenium 7742 0.50 

Silver 6020A 0 . 020 
I 

Sodium 6010B 40.0 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

Comments: 

MDL 

0.4 I 
0.009 

0.06 I 
o. oo5 I 
0.003 

0.003 

2.0 

0.2 

0.003 

0.05 

0.7 

0.009 

0.06 

0 . 02 

0 . 002 I 

0 . 03 

20.0 

0 .1 5 

0.008 

4.0 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/21/1 1 

Date Received : 09/07/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1108357-012 

Dilution Date Date 
Factor Extracted Analyzed 

2.0 I 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 
I 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 10/26/11 ! 
5 . 0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 1 

2.0 09/30/11 I 10/13/11 I 

2.0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 

2.0 I 09/30/11 10/13/11 

5.0 09/30/11 i 10/26/11 I 

2.0 09/30/11 10/13/11 

2 . 0 09/30/11 10/13/11 

2.0 09/15/11 09/16/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

10.0 09/30/11 10/18/11 

5.0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5.0 
I 

09/30/11 10/26/11 I 

5.0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 

Form I - IN 
92 

Result c Q 

53.4 I 
1 .4 90 :J * 

0.061 u I I 
11.3 

0.005 J 

0.018 J 

4240 I 

0.2 u 
0.041 

1. 46 

17.3i 

0.0361 J I 
653 

1590 

0.032 l 
1. 02 

4280 

0.15 u 

0.154 

7.8 J 

0 . 004 J 

0.04 J 

50.3 l N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Envi ronment , I ncorpo Service Request: Kl l 08357 

Project No. : NA Date Collected: 08/18/ ll 

Project Name: Red Devil Mine Date Received: 09/07/ll 

Matrix: PLANT TI SSUE Units : mg/ Kg 

Basis: DRY 

Sampl e Name: 11MP34WS Lab Code : Kll08357 - 013 

! 

I I Dat e I I Analyte 
Analysis Dilution Date 

Method MRL MDL Factor Extracted Analyzed 

Aluminum I 6010B ! 1.0 0.4 I 2.0 09/30/ 11 
I 

10/13/11 I 
Antimony 6020A 0.050 0 . 009 5 . 0 09/30/11 I 10/26/11 

Arsenic 6020A 0 . 50 0.06 I 5 . 0 1 09/30/11 I 10/26/11 

1 Barium 6020A I 0 . 050 ! 0 . 00 5 5 . 0 I 09/30/11 I 10/26/11 I 
I 

Be r y llium 6020A 0.020 0 . 003 5 . 0 09/30/11 I 10/26/11 

Cadmium 6020A 0.020 0.003 5.0 09/30/11 l 10/26/11 1 

Calcium 60 1 GB 10.0 2.0 2.0 I 09/30/11 l 10/13/11 I 

Chromium 6010B 0 . 8 0 . 2 2.0 09/30/11 I 10i13/11 

Cobalt 6020A 0 . 020 0 . 003 5.0 09/30/11 J 10/26/11 

Copper 6020A 0.10 0 . 05 5.0 09/30/11 I 10/26/11 

Iron 6010B 2.0 0.7 2.0 09/30/11 I 10/13/11 

Lead 6020A 0 . 050 0.009 5.0 
I 

09/30/11 I 10/26/11 

Magnesium 6010B 0 . 50 0 . 06 2 . 0 09/30/11 I 10/13/11 

Manganese 6010B 0 . 20 0 . 02 2 . 0 09/30/11 I 10/13/11 

Mercury I 7 471B 0 . 020 0 . 002 I 2 . 0 09/15/11 I 09/15/ 11 

Nickel 6020A 0 .2 0 0 . 03 5 . 0 09/30/11 I 10/26/11 

Potassium 6010B 60 . 0 20.0 2.0 09/30/11 I 10/13/11 

Selenium 7742 0 . 50 0 . 15 10.0 09/30/11 I 10/18/11 

Silver 6020A 0.02 0 0.008 5.0 09/30/11 I 10/26/11 

Sodium 6010B 40.0 4.0 2.0 09/30/11 J 10/13/11 

Thallium 6020A 0.02 0 0 . 002 5 . 0 09/30/11 I 10/26/11 

Van adium 6020A 0 .2 0 0.02 5 . 0 09/30/11 I 10/26/11 

Zinc 6020A 0 . 5 0.2 5 . 0 09/30/11 I 10/26/11 

Comments: 

Fo r m I - I N 
93 

Result c Q 

7.si 

0 . 686 _} * 
0.411 J I 
4 . 161 I 

0.003 u 

0.028 

6710 I I 

0 . 2 u 

0 . 224 

2.13 

23.3 

0 . 0531 I 
773 

963 

0 . 26 4 I~ 
3 . 26 

6090 

0.15 u 

0 . 016 J 

8 . 6 J 

0 . 002 u 

0.0 4 J 

18.4 ~ N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Inco rpo Service Request : K1108357 

Date Collected: 08/20/11 Project No.: NA 

Project Name: Red Devil Mine Date Received : 09/07/11 

Matrix : PLANT TISSUE Units: mg/Kg 

Basis: DRY 

Sample Name: 11SM11WS Lab Code: K1108357-014 

I Analysis I I 
Dilution Date 

I 
Date 

Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum I 6010B 
I 
I 1.0 

I 
0.4 l 2 . 0 1 09/30/11 i 10/13/11 I 

Antimony 6020A 0.050 0 . 009 5 . 0 09/30/11 I 10/26/11 

Arsenic ! 6020A I 0 . 50 0 . 06 ! 5 . 0 I 09/30/11 ! 10/26/11 

Barium 6020A 0 . 050 I 0 . 005 I 5.0 09/30/11 I 10/26/11 I 
Beryll ium 6020A 0 . 020 0.003 5.0 09/30/11 I 10/26/11 

Cadmium 6020A 0.020 0.003 5 . 0 09/30/11 I 10/26/11 1 

Calcium 6010B 10.0 2.0 2 . 0 09/30/11 I 10/13/11 1 

Chromium 6010B 0.8 0 . 2 I 2.0 09/30/11 l 10/13/11 

Cobalt 6020A 0.020 0.003 5.0 09/30/11 I 10/26/11 
I 

Copper 6020A 0.10 0 . 05 5.0 09/30/11 I 10/26/11 

Iron 6010B 2.0 0 . 7 2.0 09/30/11 I 10/13/11 

Lead 6020A 0 . 050 0.009 5.0 09/30/11 I 10/26/11 I 

Magnesium I 6010B 0.50 0.06 2.0 09/30/11 I 10/13/11 

Manganese 6010B 0.20 0.02 2.0 09/30/11 I 10/13/11 

Mercury 7471B 0.021 0.002 2.0 09/15/11 I 09/16/11 

Nickel 6020A 0.20 0.03 5.0 09/30/11 I 10/26/11 

Potassium 6010B 60.0 20.0 2.0 09/30/11 I 10/13/11 

Selenium 7742 0.50 0.15 10.0 09/30/11 I 10/18/11 

Silver 6020A 0.020 0.008 5.0 09/30/11 I 10/26/11 

Sodium 6010B 40.0 4.0 2.0 09/30/i1 I 10/13/11 

Thallium 6020A 
I 

09/30/11 I 10/26/11 I 0.020 0.002 5.0 I 
Vanadium 6020A 0.20 0 . 02 5 . 0 09/30/11 I 10/26/11 

Zinc 6020A 0.5 0 . 2 5.0 09/30/11 I 10/26/11 

Comments: 

Form I - I N 
94 

Result c Q 

56 . 5 I I I 

0.199 I,.'J * 
0.11 J 

23.0 I 
0.008 J 

0.010 J 

4650 I 

0 . 2 u 

0.051 

1.32 

29.9 

0.0391 J I 

683 

312 

0.032 \ 
0.67 

3450 

0.15 u 

0 . 008 u 

9 . 5 J 

0.002 u 

0 . 04 J I 
19.0 -\ N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco logy And Environmen t , I nco r po Service Request : K1 108357 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix : PLANT TI SSUE 

Sample Name: 11UP07WS 

Analyte 
Analysis I 

Method MRL I 
Aluminum I 6010B I 1.0 

! 

Antimony 6020A 0.0 48 
I I Arsenic I 6020A 0 . 50 

Bar ium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium I 6010B 9 . 6 

Chromium 6010B 0 . 8 I 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 1.9 

Lead 6020A 0.050 

Magnesium 6010B 0 . 48 

Manganese 6010B 0 . 19 

Mercury 7471B 0 . 020 

Nickel 6020A 0 . 20 

Potassium 6010B 57 . 7 

Selenium 7742 0.50 

Silver 6020A 0 . 019 

sodium 6010B 38 . 5 

Thal l i um 6020A 0 . 02 0 

Vanadi um 6020A 0 .2 0 

Zinc 6020A 0 . 5 

Comment s: 

MDL 

0 .4 

0.009 

0 . 06 

0 . 005 

0 . 003 

0.003 

1.9 

0 . 2 

0 . 003 

0.05 

0 . 7 

0 . 009 

0 . 06 

0.02 

0 . 002 

0 . 03 

19 . 2 

0 . 15 

0 . 008 

3 . 9 

0 . 00 2 

0 . 02 

0 . 2 

Date Collected : 08/2 1 /1 1 

Date Received : 09/07/ 1 1 

Units: rng/Kg 

Ba sis: DRY 

Lab Code : K1108357-015 

1- .1 . Date Date D~ ut~on 

Factor Extr acted Analyzed 

i I I 2. 0 09/30 / 11 10 /1 3 / 11 I 

5 . 0 I 09/30/11 10/26/11 

5 . 0 ! 09/30/11 I 10/2 6/11 

5 . 0 I 09/30/11 I 10/26/11 I 
I 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/1 1 10/26/11 

2.0 09/30/11 I 10/13/11 

2 . 0 09/30/11 10/13/11 

5 . 0 09/30/11 10/26/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 I 

2 . 0 09/30/11 10/13/11 

2 . 0 09/30/11 10/13/11 

2.0 09/15/ 1 1 09/ 1 6/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/ 30/ 11 10/13/11 

10 . 0 09/ 30/11 10/18/11 

5.0 09/30/11 10/26/11 

2 . 0 09/3 0/ 1 1 10/13/11 
I 

09/ 30/ 11 10/26/11 I 5.0 

5.0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 

Form I - IN 
95 

Result c Q 

14 _ o 1 
I 
I 
I 

0.101 0 
0.061 ui I 

! 

5 . 31 i 

0 . 003 u 
0.009 J 

3310 I 

0 . 2 u 
0.09 4 

1. 75 

12 . 8 I i 
0 . 022 1 J I 

9 43 

10 40 

0 . 021 ~ 7 
1. 01 

5370 

0.15 u 
0 . 011 J 

10 . 5 J 

0 . 008 J 
I 

0 . 03 J 

28 . 7 1 N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Inco rpo Service Request: K1108357 

Project No. : NA 

Pro ject Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name : 11UP09WS 

I Analyte 
Analysis' 

Method MRL 
I I I 

Aluminum I 6010B I 1.0 I 

Antimony 6020A 0.050 

J P. ... rsenic 6020A I 0 . 50 

Barium 6020A 0.050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.9 I 

Chromium 6010B 0 . 8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium I 6010B I 0.50 

Manganese 6010B 0.20 

Mercury 7471B 0 . 019 

Nickel 6020A 0.20 

Potassium 6010B 59 . 4 

Selenium 7742 0 . 50 

Silver 6020A 0.020 

Sodium 6010B 39.6 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

Comments: 

MDL 

0 .4 

0.009 

0 . 06 

0 . 005 

0 . 003 

0 . 003 

2.0 

0.2 

0.003 

0.05 

0.7 

0.009 

0 . 06 

0.02 

0 . 002 

0.03 

19 . 8 

0.15 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Collected: 08/21/11 

Date Received: 09/07/11 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1108357-016 

'Dilution Date Date 
Factor Extracted Analyzed 

i 
09/30/11 J 10/13/11 I 2 . 0 

5.0 09/30/11 10/26/11 

I 5.0 I 09/30/11 I 10/26/11 

5.0 I 09/30/11 10/26/11 I 
5.0 09/30/11 10/26/11 

5 . 0 09/30/11 I 10/26/11 I 

2.0 09/30/11 10/13/11 

I 2.0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

5.0 
I 

09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

2 . 0 09/30/11 10/13/11 

2 . 0 09/15/11 09/16/11 

5.0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

10 . 0 09/30/11 10/18/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 1 

Form I - IN 
96 

Result c Q 

9.8 1 I I 

0.107 l'- j 
0.06 u I 
9.05 I 

0.003 J 

0.015 J 

3840 I 

0 . 2 u 

0.034 

1. 38 
' i 14.9 

0.020 J I 
988 

1350 

' ' ' 0 . 038 

1.11 

3990 

0.15 u 

0 . 008 u 

7.0 J 

0.015 J 

0.02 J 

29.3 ~ i 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecol ogy And Environme n t, I ncorpo Se rvi ce Request: K1108357 

Project No .: NA 

Pr oject Name : Red Devi l Mine 

Matrix: PLANT TI SSUE 

Sample Name : 11SM07GA 

! 
Analysis I 

Analyte Method MRL 

i I 

Aluminum 6010B 1.0 I 
Antimony 6020A 0.050 

· Arsenic 6020A I 0 . 49 

Barium 6020A 0 . 049 

Berylli u..?t~ 6020A 0 . 0 1 9 

Cadmium 6020A 0.019 

Calcium 6010B 10 . 0 
I 

Chromium 6010B 0 . 8 

Cobalt 6020A 0 . 019 

Copper 6020A 0 . 10 

Iron 6010B 2 . 0 

Lead 6020A 0 . 0 4 9 

Magnesium I 60 1 0B 0.50 I 
Manganese 6010B 0 .20 

I 
7 471B 0.025 Mercury 

Nickel 6020A 0 . 19 

Potassium 6010B 60.0 

Seleni um 7742 0 . 50 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0.019 

1 Vanadium 6020A 0.19 

Zinc 6020A 0 . 5 

Comments: 

MDL 

0.4 

0 . 009 

0 . 06 

0.005 

0 . 003 

0.003 

2. 0 

0 . 2 

0.003 

0.05 

0.7 

0 . 009 

0.06 

0 . 02 

0.003 

0 . 03 

20 . 0 

0 . 15 

0 . 008 

4. 0 

0.002 

0 . 02 

0 . 2 

Date Collected: 08/20/ 11 

Date Received: ·09/07 I 11 

Units : mg/Kg 

Basis : DRY 

Lab Code: K1108357-0 1 7 

,.1 . Date ! D~ ut~on Date -
Analyzed I Factor Extracted 

I 2.0 
I 
I 09/30 / 11 10/ 13/11 I 

5 . 0 09/30/11 I 10/26/11 

! 5.0 09/30/ 11 ! 10/26/11 

5 . 0 09/30/11 I 10/26/11 1 

5 . 0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 1 

2 . 0 I 09/30/11 10/13/11 I 

2.0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 

I 5 . 0 09/30/11 I 10/26/11 

2.0 09/30/11 10/13/11 

5.0 
I 

09/30/11 10/26/11 I 

2 . 0 09/30/11 10/13/11 

2 . 0 09/30/11 10/13/11 

2 . 0 09/15/11 09/16/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

10 . 0 09/30/11 10/18/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5 . 0 09/30/11 i 10/26/11 I 

5 . 0 09/30/11 I 10/ 2 6/11 

5 . 0 09/30/11 10/26/11 

Form I - I N 
97 

! 
Result I C Q 

I 

17.3 I 
! 

o . 375I J 

0.47! J I 
167 

0.015 J 

0.107 

10300 

0.2 u 

0.528 

6.64 

32.2 

0.102 

582 

1140 

0 . 0 431 \ 

4 .15 
'-..J 

2150 

0.15 u 

0 . 008 u 

1 4. 1 J 

0 . 030
1 I 

0 . 06 J 

lOB > I I · 



Columbia Analytical Services 

Metals · 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kl1083 5 7 

Project No . : NA 

Project Name : Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name : 11RD11WS 

! I Analysis 
Analyte Method MRL 

I 

Aluminum I 6010B 1.0 

Antimony 6020A 0.050 

i Arsenic I 60201'. I 0.49 

Barium 6020A 0.049 

Berylliu.tn 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2 . 0 

Lead 6020A 0 . 049 

Magnesium I 6010B 0 . 50 

Manganese 6010B 0.20 

Mercury 7471B 0.022 

Nickel 6020A 0.20 

Potassium 6010B 59.4 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39 . 6 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A I 0 . 5 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0 . 005 

0.003 

0.003 

2.0 

0.2 

0 . 003 

0 . 05 

0.7 

0.009 

0.06 

0.02 

0 . 002 

0 . 03 

19.8 

0 .15 

0.008 

4.0 

0.002 

0.02 

0 . 2 

I 

Date Collected: 08/22/ 11 

Date Received: 09/07/11 

Units : mg I Kg 

Basis : DRY 

Lab Code: K1108357-018 

! Dilution Date Date I 
Factor Extracted Analyzed 

2.0 I 09/30/11 I 10/13/11 

5 . 0 I 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 

5 . 0 09/30/11 I 10/26/11 I 
5.0 09/30/11 I 10/26/11 

5 . 0 09/30/11 10/26/11 1 

2.0 09/30/11 I 10/13/11 I 

2.0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 10/13/11 

5.0 09/30/11 I 10/26/11 I 

2.0 09/30/11 10/13/11 

2.0 09/30/11 10/13/11 

2 . 0 09/15/11 09/16/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

10 . 0 09/30/11 10/18/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 I 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 I 10/26/11 

Form I - IN 
98 

Result c Q 

3 . 8 

0 . 205 
IJ 

0 . 111 J I I 
I 

64.5 I 
0.003 u 

0.005 J 

4720 I 

0.2 u 

0 . 023 

2 . 34 

18 . 3 

0 . 032 I J I 
681 

58.8 

0.056 "j I 

0.28 

5930 

0.15 u 

0.008 u 

13.4 J 

0. 0021 J 

0.02 J 

24 . 2 ~ 



Columbia Analytical Services 

M etals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecol ogy And Envi ronment , Incorpo Service Request : K1108357 

Project No. : NA 

Pr oject Name: Red Devil M.ine 

Matrix: PLANT TISSUE 

Sample Name : 11MP91WS 

Analyte 
Analysis I 

Method MRL 

Aluminum 6010B 
I 
I 

I 
1.0 I 

Antimony 6020A 0.050 

i Arsenic 6020A 0 . 50 I 
Barium 6020A 0.050 I 
Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 10 . 0 

Chromium 6010B 0.8 

Cobalt 6020.A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead · 6020A 0 . 050 

Magnesium 6010B J 0.50 

Manganese 6010B 0.20 

Mercury 7471B 0.02 4 

Nickel 6020A 0 . 20 

Potassium 6010B 60 . 0 

Selenium 7742 0 . 50 

Silver 6020A 0.020 

Sodium 6010B 40.0 

I Thallium 6020A 0.020 i 
Vanadiutn 6020A 0 . 20 

Zinc 6020A 0.5 J 

Comments: 

MDL 

0.4 

0 . 009 

0 . 06 

0 . 005 

0.003 

0.003 

2 . 0 

0.2 

0.003 

0.05 

0.7 

0 . 009 

0 . 06 

0 . 02 

0 . 002 

0.03 

2 0.0 

0.15 

0.008 

4.0 

0.002 

0 . 02 

0 . 2 

Date Collected: 08/ 19/11 

Date Received: 09/07/ 1 1 

Units: rng/Kg 

Basis : DRY 

Lab Code : K1108357-019 

I . . ! 
D~lut~on Date Date I 

Factor Ex tracted Analyzed 

2.0 I 09/30/ 1 1 i 10/13/11 I 
5 . 0 09/30/11 10/26/11 

I 5.0 09/30/11 I 10/26/11 

5 . 0 09/30/11 J 10/26/11 I 
5 . 0 09/30/11 I 10/26/11 

5 . 0 1 09/30/11 10/26/11 1 

2.0 I 09/30/11 I 10/13/11 I 

2 . 0 09/30/11 10/13/11 

5.0 09/30/11 10/26/11 

5.0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5.0 
I 

09/30/11 10/26/11 I 

2.0 09/30/11 10/13/11 

2.0 09/30/11 10/13/11 

2 . 0 09/15/11 09/15/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

10 . 0 09/30/11 10/18/11 

5 . 0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 10/26/11 

5.0 1 09/30/11 10/26/11 1 

Fo r m I - I N 
99 

Result c Q 

5.11 I 
0.343 1j 

0 . 231 J 
I 
! 

37. 4 i I ' 
0 . 003 u 
0 . 052 I 

3940 I 

0 . 2 u 
0.074 

2 . 77 

20 0 2 i 
0.027 J 

904 

218 

0 . 036 ~ J 
1. 29 

7740 

0 . 15 u 
0 . 016 J 

6.0 J 

0.005 J I 
0 . 03 J 

53.2 .] I 



Columbia Analytical Services 

M.etals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1108357 

Project No.: NA 

Pr oject Name: Red Devi l Mine 

Matrix: PLANT TISSU E 

Sample Name: 11MP85PV 

! ! I Analysis I 
Analyte Method MRL 

I I 

I Aluminum I 6010B I 1.0 

Antimony 6020A 0.049 

1 Arsenic I 6020A I 0 . 49 I 

Barium I 6020A 0.049 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.8 

Chromium 6010B 0 . 8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0 . 049 

Magnesium I 6010B I 3.9 

Manganese 6010B 0.20 

Mercury 7471B 0 . 099 

Nickel 6020A 0.20 

Potassium 6010B 58.8 

Selenium 7742 0 . 50 

Silver 6020A 0.020 

Sodium 6010B 39.2 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

MDL 

0.4 

0.009 

0.06 

0 . 005 

0.003 

0.003 

2.0 

0 . 2 

0.003 

0.05 

0.7 

0.009 

0.3 

0 . 02 

0 . 010 

0.03 

19.6 

0.15 

0.008 

3.9 

0.002 

0.02 

0.2 

I 
I 

I 

Date Collected: 08/23/ 1 1 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108357-020 

I Date I Dilution Date 
Factor Extracted Analyzed 

2.0 1 09/30/11 1 10/13/11 

5 . 0 09/30/11 I 10/26/11 

5 . 0 I 09/30/11 I 10/26/11 

5.0 I 09/30/11 I 10/26/11 I 
5.0 09/30/11 l 10/26/11 

5.0 1 09/30/11 I 10/26/11 1 

2 . 0 I 09/30/11 I 10/13/11 1 

2.0 09/30/11 I 10/13/11 I 
5.0 09/30/11 I 10/26/11 

5 . 0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

5.0 
I 

09/30/11 I 10/26/11 I 

2.0 09/30/11 I 10/13/11 

2 . 0 09/30/11 I 10/13/11 

4 . 0 09/15/11 I 09/16/11 

5.0 09/30/11 I 10/26/11 

2 . 0 09/30/11 1 10/13/11 

10.0 09/30/11 I 10/18/11 

5.0 09/30/11 I 10/26/11 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/26/11 I 

5 . 0 09/30/11 I 10/26/11 

5.0 09/30/11 l 10/26/11 

Form I - IN 
100 

! 
Result j c Q 

- ~ 2 1 .LL . I 
42.2 .::1 

1751 
I 
! I 

18.2 i 
0.003 J 

0 . 017 J 

15700 I 
0 . 2 u 

0.886 

5 .48 

124 i 
0.395 I 

9870 

145 

3.17 J 
3.09 

39500 

0.15 u 

0.008 u 

76.8 

0.066 

0.05 J 

45.0 :j 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ec ology And Envi r onment , Incorpo Service Request: K1 108357 

Project No . : NA 

Project Name : Re d Devil Mi n e 

Matrix : PLANT TISSUE 

Sample Name : 11MP83PV 

I · I I 
AnalysJ..s 

Analyte · Method MRL 

Aluminum I 6010B 
I I 
I 1 . 0 

Antimony 6020A 0 . 050 

Arsen ic ! 6020A 0 . 49 

Bariu."!l 6020A 0 . 049 I 
Ber y l l ium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6010B 0 . 8 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 2 . 0 

Lead 6020A 0 . 049 

Magnesium I 6010B 4.0 

Manganese 6010B 0.20 

Mer cury 7471B 0 . 042 

Nickel 6020A 0 . 20 

Potassium 6010B 60.0 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0 . 020 

Vanadium I 6020A 0 . 20 

Zinc 6020A 0 . 5 

Comments : 

MDL 

0.4 

0 . 009 

0 . 06 

0 . 005 

0.003 

0 . 003 

2 . 0 

0 . 2 

0 . 003 

0 . 05 

0.7 

0 . 009 

0 . 3 

0.02 

0.004 

0.03 

20.0 

0 . 15 

0 . 008 

4 . 0 

0.002 

0.02 

0.2 

I 
I 

! 

I 

Date Collected : 08/23/1 1 

Date Received : 0 9/07/1 1 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1108357-021 

. 1 . I OJ. utJ..on Date Date 
Factor Extracted Analyzed 

2 . 0 09/30/ 11 10/13/11 

5 . 0 I 09/30/11 10/26/11 
I 

09/ 30/11 I 10/27/11 5 . 0 ! ! 

5.0 09/30/11 I 10/27/11 I 
5.0 09/30/11 10/27/11 

5 . 0 09/30/11 1 10/27/11 

2.0 09/30/11 I 
I 10/13/11 I 

2 . 0 09/30/11 10/13/11 

5.0 09/30/11 10/27/11 

5 . 0 09/30/11 10/27/11 

2 . 0 09/30/11 10/13/11 

5.0 
I 

09/30/11 I 10/27/11 

2 . 0 09/30/11 10/13/11 

2.0 09/30/11 10/13/11 

2 . 0 09/15/11 09/16/11 

5.0 09/30/11 10/27/11 

2.0 09/30/11 10/13/11 

10 . 0 09/30/11 10/18/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 
I 

09/30/11 I 10/27/11 5.0 

5.0 09/30/11 . 10/27/11 

5.0 09/30/11 10/27/11 l 

Form I - IN 
101 

Result c Q 

2921 i 
I 

0.794 1 
2.66 I 

120 

0 . 013 J 

0 . 053 

20300 I 

0 . 5 J 

0.770 

5 . 02 

618 

0. 2071 

6020 

635 

0.045 :1 
~ 

1. 45 

15200 

0 . 16 J 

0 . 012 J 

673 

0.018 J 

0.73 

38 . 2 ·_ J 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Inco rpo Service Request: K1108357 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11MP84PV 

! I Analysis I Analyte Method MRL 

Aluminum I 6010B 
I 

1.0 
I 

I I 

Antimony 6020A 0.050 

Arsenic I 6020A 0 . 50 

Barium 6020A I 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7471B 0.153 

Nickel 6020A 0.20 

Potassium 6010B 60.0 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

Comments : 

MDL 

0 .4 

0 . 009 

0.06 

0.005 

0.003 

0 . 003 

2.0 

0.2 

0 . 003 

0.05 

0.7 

0.009 

0.3 

0.02 

0.015 

0.03 

20.0 

0.15 

0 . 008 

4.0 

0.002 

0.02 

0 .2 

Date Collected: 08/23/11 

Date Received: 09/07/11 

Units: mg /Kg 

Basis : DRY 

Lab Code: K1108357-022 

1

. ·1 t· I D1 u J..on Date Date 
Factor Extracted Analyzed 

I 2.0 I 09/30/11 I 10/13/11 

5 . 0 I 09/30/11 10/26/11 

I 5 . 0 I 09/30/11 I 10/27/11 I 

5.0 09/30/11 10/27/11 I 
5.0 09/30/11 10/27/11 

5.0 09/30/11 10/27/11 I 

I 2.0 09/30/11 10/13/11 

2.0 I 09/30/11 10/13/11 

5.0 09/30/11 10/27/11 

5.0 09/30/11 10/27/11 

2.0 09/30/11 10/13/11 

5.0 09/30/11 i 10/27/11 I 

2.0 09/30/11 10/13/11 

2.0 09/30/11 10/13/11 

4.0 09/15/11 09/16/11 

5.0 09/30/11 10/27/11 

2 . 0 09/30/11 10/13/11 

10.0 09/30/11 10/18/11 

5.0 09/30/11 10/26/11 

2.0 09/30/11 10/13/11 

5.0 I 09/30/11 I 10/27/11 I 
I 

5 . 0 09/30/11 I 10/27/11 

5 . 0 09/30/11 L 10/27/11 

Form I - IN 
102 

Result c Q 

I I 74.3 I I 

4.920 (J 
32.11 I I 
28 .2 i I 

0.006 J 

0.2201 

13300 

0.2 u 

0 .438 

9.62 

282 i i 
1. 1ao 1 I 

6340 

199 

2 . 70 ~ 1' 
1.11 

22300 

0.81 

0.008 u 

377 

0.0171 J 

0 . 29 

55 . 7 ') 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecol ogy And Envi ronment , Incorpo Service Request : Kl l08357 

Project No . : NA 

Proj ect Name: Red Devi l Mine 

Matrix: PLANT TI SSUE 

Sample Name : 11MP87PV 

! 
Analysis I I Analyte Method MRL 

Aluminum 6010B 1.0 I 
Antimony 6020A 0.048 

i Arsenic 6020A 0 . 50 I 
1 Barium 6020A 0.050 I 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B I 9.6 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron . 6010B 1.9 

Lead 6020A 0 . 050 

Magnesium 6010B 3 . 9 

Manganese 6010B 0 . 19 

Mercur y 
I 

7 471B 0 . 061 

Nickel 6020A 0.20 

Potassi um 6010B 57 . 7 

Selenium 77 42 0 . 50 

Silver 6020A 0 . 019 

Sodium 6010B 38.5 

Thall i um 6020A 0.020 

Va nadium 6020A 0 . 20 

Zinc 6020A 0.5 

Comments: 

MDL 

0.4 

0 . 009 

0 . 06 

0 . 005 

0 . 003 

0.003 

1.9 

0 . 2 

0 . 003 

0 . 05 

0.7 

0.009 

0 . 3 

0 . 02 

0.006 

0 . 03 

19.2 

0.15 

0 . 008 

3.9 

0.00 2 

0 . 02 

0.2 

Date Collected: 08/23/ 1 1 

Date Received: 09/07/ l l 

Units : mg/Kg 

Basis: DRY 

Lab Code : K1108357-023 

I 
Dilution Date Date 
Factor Extracted Analyzed 

2 . 0 I 09/30/11 i 10/13/11 

5.0 09/30/11 I 10/26/11 

5 . 0 09/30/11 I 10/27/11 

5 . 0 I 09/30/11 I 10/27/11 I 
I 

5.0 09/30/11 I 10/27/11 

5 . 0 09/30/11 I 10/27/11 

2 .0 09/30/11 [ 10/13/11 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/27/11 

5 . 0 09/30/11 I 10/27/11 

2.0 09/30/11 I 10/13/11 

5 . 0 
I 

09/30/ 11 I 10/27/11 I 

2 . 0 09/30/11 I 10/13/11 

2 . 0 09/30/11 I 10/13/11 

4 . 0 09/15/11 I 09/16/11 

5 . 0 09/30/11 I 10/27/11 

2 . 0 09/30/11 I 10/13/11 

10.0 09/30/11 I 10/18/11 

5 . 0 09/30/11 I 10/26/11 

2 . 0 09/30/11 I 10/13/11 

5.0 I 09/30/11 I 10/27/11 

5 . 0 09/30/11 I 10/27/11 

5 . 0 09/30/11 I 10/27/11 

Form I - IN 
103 

Result c Q 

54.61 I 
71.3 ' 1 
72 . 51 

30.0 I I 
0.005 J 

0.010 J 

14700 

0 . 2 u 

0.620 

3.67 
I 

177 

0.472 

9990 

71 . 0 

o . 78o·,-l 

3.06 

15 400 

0 . 15 u 

0 . 008 u 

56.0 

0 . 026 

0 . 17 J 

44. 2 \ 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K1108357 

Date Collected: 0Bi23/ll 

Date Received: 09/07/11 

Project No 0 : NA 

Project Name: .R.ed Devil Mine 

Matrix: PLANT TIS SUE Units: mg/Kg 

Basis: DRY 

Sample Name: 11MP86PV Lab Code : Kll08357-024 

I Analysis I 
I I 'l · I I D t I D~ ut~on Date 

Ana~y=ed Analyte Method MRL MDL . Factor Extracted 
I J J 09/30/11 l 10/13/11 Aluminum 6010B I 1.0 Oo4 2 00 

Antimony 6020A Oo050 Oo009 5o0 09/30/11 I 10/26/11 

Arsenic I 6020A Oo4 9 I Oo06 ! 5 o0 I 09/30/11 ! 10/27/11 I 
Barium 6020A Oo049 Oo005 5o0 I 09/30/11 I 10/27/11 ! 
Beryllium 6020A 0 . 0 1 9 00003 5o0 09/30/11 I 10/27/11 

Cadmium 6020A Oo019 0.003 5o0 09/30/11 I 10/27/11 

Calcium 6010B 10 . 0 
I 

2.0 2 00 I 09/30/11 I 10/13/11 1 

Chromium 6010B 0 .. 8 0.2 2.0 09/30/11 1 10/13/11 

Cobalt 6020A 00019 00003 500 09/30/11 · 1 10;27 111 1 

Copper 6020A I Oo10 Oo05 5o0 09/30/11 I 10/27/11 

Iron 6010B 2 00 0 . 7 200 09/30/11 I 10/13/11 

Lead 6020A 0.049 0.009 5.0 
I 

09/30/11 I 10/27/11 1 

Magnesium I 6010B I 4 . 0 0.3 2.0 09/30/11 I 10/13/11 

Manganese 6010B 0 . 20 0.02 2.0 09/30/11 I 10/13/11 
I 

7471B 0.041 0.004 Mercury 2.0 09/15/11 I 09/16/11 I 

Nickel 6020A 0.19 0.03 5.0 09/30/11 I 10/27/11 

Potassium 6010B 60.0 20.0 2.0 09/30/11 I 10/13/11 

Selenium 7742 0.50 0 . 15 10.0 09/30/11 I 10/18/11 

Silver 6020A 0 . 020 0.008 5 . 0 09/30/11 I 10/26/11 

Sodium 6010B 40.0 4.0 2 o0 09/30/11 I 10/13/11 

Thallium 6020A 0 . 019 Oo002 5o0 09/30/11 j 10/27/11 i 
Vanadium 6020A 0 . 19 0.02 5o0 09/30/11 I 10/27/11 

Zinc 6020A Oo5 0.2 5 . 0 09/30/11 I 10/27/11 

Comments: 

Form I - IN 
104 

! 
Result ] C Q 

8 o31 I 
97 0 41~1 

3091 I 
2301 I 

0.004 J 

0 . 009 J 

14100 I 

Oo2 J 

0.308 

3 . 40 

163 i 
0 . 320 I 

13400 

46o8 

0.923 0 I 

3o14 

30300 

0 . 15 u 

0.008 u 

5701 

Oo083 

Oo09 J 

36 o0 \. J 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Environment, Incorpo Service Request : K110835 7 

Project No. : NA 

Project Name : Red Devi l Mine 

Matrix: PLANT TISSU E 

Sample Name: 11MP81PV 

! . I Analys1s 
Analyte Method MRL 

I 
Aluminum 60108 1.0 

Antimony 6020A 0.050 

1 
ll...rsenic 6020A 0 . 49 

I Barium 6020A I 0 . 0 4 9 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 60108 10 . 0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 2 . 0 

Lead 6020A 0.0 4 9 

Magnesium I 6010B 4.0 

Manganese 6010B 0 . 20 

Mercury 7471B 0 . 042 

Nickel · 6020A 0.20 

Potassium 6010B 60 . 0 

Selenium 7742 0.50 

Silver 6020A 0.02 0 

Sodium 6010B 40 . 0 

Thallium 6020A 0 . 020 

Van adium 6020A 0.20 

Zin c 6020A 0.5 

Corrunents: 

I MDL 
I 

I 0 . 4 

0 . 009 

I 0 . 06 

0 . 005 

0 . 003 

0.003 

2 . 0 

0 . 2 

0.003 

0 . 05 

0 . 7 

0 . 009 

0 . 3 

0.02 

0.00 4 

0.03 

20.0 

0.15 

0 . 008 

4 . 0 

0.002 

0.02 

0 . 2 

Date Collected: 0 8/23/ 11 

Date Received : 09/07/11 

Units: mg/Kg 

Basis : DRY 

Lab Code : K1108357-025 

1· · I 
Date ! D1lut1on Date 

Analyzed I Factor Extracted 

2.0 1 09/30/11 10/13/11 1 

5 . 0 I 09/30/11 10/26/11 

5 . 0 I 09/30/11 10/27/11 I 
5 . 0 09/30/11 10/27/11 I 
5 . 0 09/30/11 I 10/27/11 

5 . 0 09/30/11 10/27/11 

2 . 0 I 09/30/11 10/13/11 

2 . 0 09/30/11 10/13/11 

5 . 0 09/30/11 10/27/11 

5 . 0 09/30/11 10/27/11 

2.0 09/30/11 10/13/11 

5 . 0 
I 

09/30/11 I 10/27/11 I 

2 . 0 09/30/11 10/13/11 

2 . 0 09/30/11 10/13/11 
I 2.0 09/15/11 09/ 1 6/ 11 

5 . 0 09/30/11 10/27/1 1 

2.0 09/30/11 10/13/11 

10.0 09/30/11 10/18/11 

5.0 09/30/11 10/26/11 

2 . 0 09/30/11 10/13/11 

5 . 0 09/30/11 i 10/27/11 I 

5 . 0 09/30/11 10/27/11 

5 . 0 09/30/11 10/27/11 

Form I - IN 
105 

Result c Q 

50 . ,, I I 
1. 050 :J 

3 . 231 I 
30.3 i i 

0.003 u 
0.009 J 

17700 

0 . 2 u 
0.307 

3 . 39 

185j i 
0 . 0 421 J I 

5470 

702 
' ' 0 . 027 J 

0 . 36 

8960 

0 . 15 u 
0 . 048 

766 

0 . 006 J 

0. 13 J 

25.5 ) 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1 108357 

Project No.: NA Date Collected : 08/23/11 

Project Name: Red Devil Mine Date Received: 09/07/11 

Matrix: PLANT TI SS UE Units: mg/Kg 

Basis: DRY 

Sample Name: 11RD40BL Lab Code : K1108357-026 

Analysis 

I 1· 1 · I I D t I D1 ut1on Date 
Analyte Method MRL MDL . Factor I Extracted Ana~y=ed 

I 

I i Aluminum 6010B I 1.0 0.4 
I 

09/30/11 I 2.0 I 10/13/11 

Antimony 6020A 0.049 0 . 009 5.0 09/30/11 I 10/26/11 

1 Arsenic 6020A I 0 . 50 I 0 . 06 ! 5.0 09/30/11 1 10121111 

Barium 6020A 0.050 0.005 5.0 I 09/30/11 1 10121111 ! 
Berylliu.l'!! 6020A 0 . 020 0 . 003 5.0 09/30/11 I 10/27/11 

Cadmium 6020A 0.020 0.003 5 . 0 I 09/30/11 I 10/27/11 

Calcium 6010B 2.0 0.6 2.0 09/30/11 I 10/13/11 I 

Chromium 6010B 0.8 0 . 2 2.0 09/30/11 I 10/13/11 

Cobalt 6020A 0 . 020 0.003 5.0 09/30/11 I 10/27/11 

' 
Copper 6020A 0.10 0 . 05 5.0 09/30/11 I 10/27/11 

Iron 6010B 2.0 0.7 2.0 09/30/11 I 10/13/11 

Lead 6020A 0.050 0.009 5.0 
I 

09/30/11 i 10/27/11 

Magnesium I 6010B I 0.49 0.06 2.0 09/30/11 I 10/13/11 

Manganese 6010B 0 .2 0 0 . 02 2 . 0 09/30/11 I 10/13/11 

Mercury 7471B 0.024 0.002 2.0 09/15/11 1 09/16/11 

Nickel 6020A 0.20 0.03 5.0 09/30/11 1 10/27/11 

Potassium 6010B 58.8 19.6 2 . 0 09/30/11 I 10/13/11 

Selenium 7742 0.50 0 . 15 10.0 09/30/11 I 10/18/11 

Silver 6020A 0.020 0.008 5.0 09/30/11 I 10/26/11 

Sodium 6010B 39.2 3.9 2.0 09/30/11 I 10/13/11 

Thallium 6020A 0 . 020 0.002 5 . 0 09/30/11 I 10/27/11 I 

Vanadium 6020A 0.20 0.02 5.0 09/30/11 I 10/27/11 

Zinc 6020A I 0.5 I 0.2 5.0 09/30/11 I 10/27/11 

Comments: 

Form I - IN 
106 

! ! 
Result I C I Q 

16 . 11 I I 

0.357 l:J 

0 . 22! J I 
42.71 

0.003 u 

0 .140 

2820 

0.2 u 

0.023 

5.08 

33.0 

0.027 J I 
1600 

342 

0 . 036 I ~ J I 

0.49 

5180 

0.15 u 
0.008 u 

17.5 J 

0.002 u I 

0 . 02 u 

38.8 ,"] 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l og y And Envi ronme nt , Incorpo Service Request : K11 08357 

Project No. : NA 

Project Name : Red Devi l Mine 

Matrix: PLANT TISSUE 

Sample Name : 11MP20WS 

Artalyte 
I Artalysis I 

Method MRL I 
1 Aluminum 

I 
6010B 

I 
1. 0 

I 
I ! I 

Arttirnony 6020A 0 . 050 

Arsenic I 6020A 0.50 I 
Barium I 60 2 0A 0 . 050 I 
Bery llium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 9 

Chromium 60 1 0B 0 . 8 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 I 
Iron 6010B 2 . 0 

Lead 6020A 0.050 

Magnesium 60 1 0B 0 . 50 

Manganese 60 1 0B 0.20 

Mercury 7 471B 0 . 028 

Ni ckel 6020A 0 . 20 

Potassium 6010B 59. 4 

Selenium 77 42 0 . 50 

Silver 6020A 0 . 020 

Sodium 6010B 39 . 6 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 60 2 0A 0.5 

Comments: 

MDL 

0 . 4 

0 . 009 

0 . 06 

0 . 005 

0 . 003 

0 . 003 

2 . 0 

0.2 

0.003 

0.05 

0 . 7 

0.009 

0.06 

0.02 

0 . 003 

0.03 

19 . 8 

0 . 15 

0 . 008 

4 . 0 

0.002 

0.02 

0.2 

I 
I 
! 

Date Collected: 08/ 1 9/11 

Date Received : 09/0 7 /11 

Units : mg / Kg 

Basis: DRY 

Lab Code: K1108357-027 

Dilution I Date 

I 
Date I 

Factor Extracted Artalyzed I 
2 . 0 1 09/30/11 i 10/13/11 

5 . 0 09/30/11 1 10/26/11 

5.0 
I 

09/30/11 
I 

10/27/11 I ! 

5 . 0 09/30/11 I 10/27/11 I 
5 . 0 09/30/11 I 10/27/11 

5 . 0 09/30/11 I 10/27/11 1 

2 . 0 09/30/11 I 10/13/11 1 

2.0 09/30/11 I 10/13/11 

5.0 09/30/11 I 10/27/11 

5.0 09/30/11 I 10/27/11 

2.0 09/30/11 I 10/13/11 

5 . 0 09/30/11 I 10/27 /1 1 I 

2. 0 09/30/11 I 10/13/11 

2.0 09/30/11 1 · 10/13/11 

2.0 09/15/11 1 o9/15/11 

5 . 0 09/30/11 I 10/27/11 

2 . 0 09/30/11 I 10/13/11 

1 0.0 09/30/11 I 10/18/11 

5 . 0 09/30/11 I 10/26/11 

2 . 0 09/30/11 I 10/13/11 

5 . 0 09/30/11 I 10/27/11 

5 . 0 09/30/11 I 10/27/11 

5 . 0 09/30/11 1 10121111 

Form I - I N 
107 

Result c Q 

I I 172 I 

0. 667 (] 

0 . 821 I I 
7o . 8i 

0.008 J 

0 . 069 

99201 

0 . 5 J 

0.303 

4. 42 

201] l 
0. 4 661 I 

958 

13 40 

0 . 6 41 ,) 
5 . 23 

4300 

0 . 15 u 

0.016 J 

24 . 8 J 

0.002 u I 

0 .47 

44. 8 :j 





ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM METHYL HG_K1108357.DOC- 12/5/10 Page 1 of 10 

 
Laboratory:  Columbia Analytical Services 

 
Lab Project Number:  K118357  

Sampling Dates:  8/18/11 
 
Sample Matrix:  Plant Tissue  

Analytical Method: Methyl Hg by EPA 1630 
 
Data Reviewer:  J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                             Date:   12/7/11           
Technical QA Reviewer:                                 Date:                           
Project Manager:           Bill Richards                                              Date:                           
 

SAMPLE IDENTIFICATION: 
  
 

 
Sample No. 

 
Sample I.D. 

 
Laboratory I.D. 

 
1 

 
11MP34GA 

 
K1108357-003 

 
2 11SM18BL K1108357-004 

 
3 11RD12GA K1108357-007 

 
4 11SM24BL K1108357-008 

 
5 11RD12BL K1108357-009 

 
6 11UP02WS K1108357-012 
7 11MP34WS K1108357-013 
8 11SM11WS K1108357-014 
9 11UP07WS K1108357-015 

10 11SM07GA K1108357-017 
11 11MP84PV K1108357-022 
12 11MP81PV K1108357-025 
13 11MP20WS K1108357-027 

 

 

 

 

 

 

 

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM METHYL HG_K1108357.DOC- 12/5/10 Page 2 of 10 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      NR     CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      NR     ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      X        Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      NR     ICP Interelement Correction Factors 
      NR     ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES            

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
               YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                 N/A  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                 N/A  

9 
 
Analyte Quantitation 

 
                 YES  

10 
 
Overall Assessment of Data 

 
                 YES  

11 
 
Usability of Data 

 
                 YES 

 
Comments:  N/A: Not Applicable.   
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1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:   

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 
 
Comments:  All recoveries of methyl mercury in initial and continuing calibration verifications 
were within the control limits 
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Percent recoveries of LCS were within the control limits.   
 

 
 

4.  MATRIX SPIKE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP34GA was analyzed for matrix spike and matrix spike duplicate.  
Both analyses were within control limits. 
 
 
 
 
 

 

 
5.  BLANKS AND BACKGROUND SAMPLES 

     X        Acceptable   
               Detection Limits Adjusted 
 
The following blanks were analyzed: 
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      X      Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No contamination was found in the method blank at reporting limit level.   
 

 
6.  DUPLICATE ANALYSES 

 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
        X     Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Sample 11MP34GA was analyzed as a laboratory duplicate. Both the initial sample 
result and duplicate sample result were non-detected.  No action was taken. 

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
              Acceptable with qualification   
              Unacceptable 
      X      Not required 
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Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:   
 
 
 
 
 8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
       X      Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:    
 
 
 
 
 
 
     9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
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mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments: Analyte quantitation was acceptable.   
 
1630, Sediment – dry-weight corrected 

 ÷  
C – result produced at the instrument, pg 

F – Final volume of the sample preparation, mL 

D – Dilution factor of any dilution of the preparation made at the instrument 

A – Analyzed volume of the prep or dilution of the prep, mL 

Eext – The mass of DCM added to the sample, g 

Erec – The mass of DCM recovered from the sample, g 

Bf- the mean of the method blank final result, ng/g 

Id – The default aliquot prepared used for method blanks, 2.5g 

I – aliquot of sample prepared, g.   

 
Sample 11MP84PV, Lab ID K1108357-022 
Methyl Hg: 
((1.80 pg) (50 mL) )/ (0.05)) – ((0.305 pg) (0.25)(1000))= 1723.75 pg 
(1723.75 pg) / ((0.25g) (1000)) = 6.895 ng/g 
Lab reported 6.9 ng/g 
 
 
 

 
 
 
 

10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
       X      Acceptable 
             Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
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              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
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AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
 
Resolution:  Not required.  
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1108358 
 

 
Sampling Dates:  8/13/2011 – 8/22/2011 

 
Sample Matrix:  Soil  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:        12/06/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 

 
11MP22SB12 

 
K1108358-001 

 
2 11MP23SB14 K1108358-003 
 

3 11MP31SB04 K1108358-004 
 

4 11MP32SB04 K1108358-005 
 

5 11MP22SB04 K1108358-006 
 

6 11MP32SB06 K1108358-007 
 

7 11MP23SB20 K1108358-008 
 

8 11MP20SB12 K1108358-009 

9 11MP20SB08 K1108358-010 

10 11MP23SB10 K1108358-011 

11 11MP32SB08 K1108358-012 

12 11MP01SB04 K1108358-013 

13 11M01SB12 K1108358-014 

14 11MP20SB16 K1108358-016 

15 11MP19SB04 K1108358-017 

16 11MP40SB06 K1108358-018 

17 11MP10SB06 K1108358-019 

18 11MP10SB04 K1108358-020 

19 
 

11MP39SB08 K1108358-021 

20 11MP25SB14 K1108358-022 

21 11MP21SB08 K1108358-023 
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22 11MP28SB10 K1108358-024 

23 11MP26SB10 K1108358-025 

24 11MP29SB06 K1108358-026 

25 11MP22SB08 K1108358-027 

26 11MP26SB04 K1108358-028 

27 11MP26SB16 K1108358-029 

   

   

   

   

   

 
 
 

 
 
 
 
 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *        Matrix Spike recoveries  
      *     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     *         ICP Serial Dilution results  
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      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 

DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
               YES  

6 
 
Duplicate Analyses 

 
               NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
               YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                NO  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable. 
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory.  
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
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Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 
 
 

3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP23SB10 was used for matrix spike and matrix spike duplicate for all 
total metals.  All spike recoveries were within control limits with the exception of Antimony, 
Copper, and Zinc, which were below 75% in the matrix spike.  Associated sample results were 
qualified as estimated (J).  Sample 11MP19SB04 was used for matrix spike and matrix spike 
duplicate for Selenium.  Percent recovery was less than 75% in the duplicate; however parent 
sample result was greater than four times the spike result, so no action was taken.  A Batch QC 
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sample was used for matrix spike and matrix spike duplicate.  All recoveries were within control 
limits with the exception of Arsenic, which exceeded 125% recovery, and Antimony, Potassium, 
and Zinc, which were less than 75% recovery;  associated results were qualified as estimated 
(J).   

 

 

 

 

 

5.  BLANKS AND BACKGROUND SAMPLES 
 
       X     Acceptable   
            Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination that would result in qualification. 
 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
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using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  11MP31SB04 and 11MP32SB06 were mercury duplicates with RPDs within 
control limits.  11MP23SB10 was a duplicate of all total metals; RPDs were within control limits 
with the exception of Antimony and Arsenic, which exceeded 35%.  Associated results were 
qualified as estimated (J).  A Batch QC sample was a duplicate of all total metals; Antimony and 
exceeded 35% RPD; associated results were qualified as estimated (J).  All other duplicate 
analyses were within RPD control limits. 
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
 
Serial Dilution: 11MP22SB04, 11MP20SB08, and 11MP28SB10 were analyzed by serial dilution, 
All % Differences were within control limits. 11MP23SB10 was analyzed by serial dilution for all 
total metals; Aluminum and Antimony had % Differences greater than 10%, associated results 
were qualified as estimated.  All other serial dilutions were within control limits. 
 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
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              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP22SB12  
Aluminum: (29.06 ug/L) (100L/1.36g) (2) (100/73.8) = 5790.7 mg/kg 
Lab Reported 5790 mg/kg 
 
 
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
      
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
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              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
 
 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
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12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Cli ent: Ecology And Environment , Incorpo Service Reque st : K1108358 

Date Collected: 08/19/11 Project No .: NA 

Project Name: Red Devil Mi ne 

Matrix : SOIL 

Sample Name : 11MP22SB12 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10 . 0 

Antimony 6010B 2 . 0 

Arsenic 6010B 2 . 0 

Barium 6020A 0 . 049 

Beryllium 6020A 0 . 0 1 9 

Cadmium 6020A 0.019 

Calcium 6010B 10 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 019 

Copper 6020A 0 . 10 

Iron 6010B 4 . 0 

Lead 6020A 0 . 049 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7 471A 2 . 47 

Nickel 6020A 0.20 

Potassium 6010B 59 . 8 

Selenium 77 42 0.49 

Silv er 6020A 0.020 

Sodium 6010B 39 . 9 

Thallium 6020A 0 . 019 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 73 . 8 

Comment s: 

Date Recei v e d: 09/07/ 1 1 

Units : mg I Kg 

Basis : DRY 

Lab Code : K1108358-001 

Dil. 
MDL Factor 

0 . 4 2.0 

0 . 5 2 . 0 

0.9 2 . 0 

0.005 5.0 

0 . 003 5 . 0 

0 . 003 5 . 0 

2.0 2 . 0 

0 . 03 5 . 0 

0.003 5 . 0 

0 . 05 5.0 

0.7 2 . 0 

0 . 009 5.0 

0.3 2.0 

0 . 02 2 . 0 

0 . 2 47 100.0 

0 . 03 5.0 

19 . 9 2 . 0 

0 . 15 10.0 

0.008 5 . 0 

4 . 0 2 . 0 

0 . 002 5 . 0 

0 . 02 5 . 0 

0 .2 5.0 

Fo r m I - IN 
428 

Date Date 
Ex tracted Analyzed 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/ 1 1 10/19/11 

09/20/11 10/19/11 

09/20/ 11 10/06/11 

09/20/11 10/1 9/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/10/11 09/10/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

10/23/11 10/24/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

Result c Q 

5790 l 
2680 ~1 N* 

2370 ) N 
-

286 

0.583 

0 . 293 

3120 

17 . 7 

9 . 520 

39.0 1 
25 400 

3 . 520 

4 340 

677 

72 . 8 

33.8 

1570 -:J N 

0.55 ~ 
0.209 

105 

0 .213 

18 . 9 

54 . 2 ~ N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: Kl l08358 

Date Collected: 08/18/11 

Date Received: 09/07/11 

Units : mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11MP23SB14 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6010B 2 . 0 

Arsenic 6010B 2.0 

Barium 6020A 0.049 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 3 . 9 

Manganese 6010B 0.20 

Mercury 7471A 19.2 

Nickel 6020A 0.20 

Potassium 6010B 58 . 5 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 93 . 2 

Comments: 

Basis: DRY 

Lab Code: K1108358-003 

Dil. 
MDL Factor 

0 . 4 2.0 

0.5 2.0 

0.9 2.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0 . 03 5.0 

0 . 003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5 . 0 

0.3 2.0 

0.02 2 . 0 

1. 92 1000.0 

0.03 5.0 

19.5 2.0 

0.15 10.0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5 . 0 

0.2 5.0 

Form I - IN 
429 

Date Date 
Extracted Analyzed 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/10/11 09/10/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

10/23/11 10/24/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

Result c Q 

2270 I~ 

1350 ~ N* 

' 1420 {. ) N 

157 

0.630 

0.634 

6140 

14.1 

29.7 

74.1 ~ J 
39900 

13.1 

8420 

1410 

119 

85.4 

1420 1 N 

0.84 I~ 
0.237 

53.6 

0.131 

20.7 

126 _j N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Envi ronment , I ncorpo Service Re ques t : K1108358 

Project No . : NA 

Project Name : Red Devil Mine 

Matrix : SOI L 

Sample Name : 11MP31SB0 4 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 9 

Antimony 6020A 0 . 050 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

calcium 6010B 9 . 9 

Chr omium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

I r on 6010B 4 . 0 

Lead 6020A 0 . 050 

Ma gnesium 6010B 0.59 

Manganese 6010B 0 . 20 

Mercury 7471A 0.201 

Nickel 6020A 0 . 20 

Potassium 6010B 59.4 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39 . 6 

Thallium 6020A 0.020 

Vanadium 6020A 0 .2 0 

Zinc 6020A 0.5 

% Solids : 92 . 6 

Comments: 

MDL 

0.4 

0.009 

0.06 

0 . 005 

0.003 

0 . 003 

2. 0 

0 . 03 

0 . 003 

0 . 05 

0.7 

0 . 009 

0 . 06 

0 . 02 

0 . 020 

0 . 03 

19 . 8 

0 . 03 

0 . 008 

4.0 

0.002 

0 . 02 

0 .2 

Date Collected: 08/15/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K11 08358-004 

Dil. Date Date 
Factor Extracted Analyzed 

2 . 0 09/20/11 10/06/11 

5 . 0 09/20/11 10/25/11 

5 . 0 09/20/11 10/19/11 

5.0 09/20/11 10/19/11 

5.0 09/20/11 10/19/11 

5 . 0 09/20/11 10/27/11 

2.0 09/20/11 10/06/11 

5.0 09/20/11 10/19/11 

5.0 09/20/11 10/19/11 

5 . 0 09/20/11 10/19/11 

2 . 0 09/20/11 10/06/11 

5.0 09/20/11 10/19/11 

2 . 0 09/20/11 10/06/11 

2.0 09/20/11 10/06/11 

10 . 0 09/10/11 09/10/11 

5 . 0 09/20/11 10/19/11 

2 . 0 09/20/11 10/06/11 

2 .0 10/23/11 10/24/11 

5 . 0 09/20/11 10/19/11 

2 . 0 09/20/11 10/06/11 

5 . 0 09/20/11 10/19/11 

5 . 0 09/20/1 1 10/19/11 

5 . 0 09/20/11 10/19/11 

Fo rm I - I N 
430 

Result c Q 

2640 ., 
2.340 ~ 

~ 

19 . 7 
'-J 

79.2 

0 . 551 

0. 330 . 

2 200 

11.0 

1 4. 3 

·-55 . 9 
'-

23600 

11.9 

520 

187 

1. 92 

41. 0 -1160 N -
0 . 47 , R 

0 . 12 9 

46 . 8 

0 . 068 

32 . 1 

95 . 1 1- N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1 1 08358 

Date Collected: 08/17/1 1 

Date Received: 09/07/11 

Units: mg/Kg 

Project No .: NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11MP32SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6010B 2 . 0 

Arsenic 6010B 2.0 

Barium 6020A 0 . 049 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.8 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 3.9 

Manganese 601GB 0.20 

Mercury 7471A 20.9 

Nickel 6020A 0.20 

Potassium 6010B 58.6 

Selenium 7742 0.50 

Silver 6020A 0 . 020 

Sodium 6010B 39 . 1 

- Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 82 . 6 

Comments: 

Basis : DRY 

Lab Code: Kll08358-005 

Dil. 
MDL Factor 

0.4 2.0 

0.5 2.0 

0.9 2.0 

0 . 005 5 . 0 

0 . 003 5.0 

0.003 5.0 

2.0 2.0 

0.03 5.0 

0.003 5.0 

0 . 05 5.0 

0.7 2.0 

0.009 5 . 0 

0.3 2.0 

0 . 02 2.0 

2.09 1000.0 

0 . 03 5.0 

19.5 2 . 0 

0.15 10.0 

0.008 5.0 

3 . 9 2.0 

0.002 5.0 

0.02 5 . 0 

0.2 5.0 

Form I - IN 
431 

Date Date 
Extracted Analyzed 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/27/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 l 10/06/11 

09/10/11 I 09/10/11 

09/20/11 l 10/19/11 

09/20/11 I 10/06/11 

10/23/11 I 10/24/11 

09/20/11 I 10/19/11 

09/20/11 I 10/06/11 

09/20/11 I 10/19/11 

09/20/11 T 10/19/11 

09/20/11 I 10/19/11 

Result c Q 

17601~ 
128 ·~ N* 

3720 

~' 
N 

94.0 

0.548 

0.251 

6190 

17.3 

8.620 

30.6 :l 
36700 

95 . 2 

8500 

841 

134 

23.0 

1020 .1 N 

0.59 ~ 
0.126 

40.9 

0.307 ) 
19 . 9 

65.1 
., 

N 
~ 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08358 

Date Collected: 08/19/11 

Date Received: 09/07/11 

Units : mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

11MP22SB04 

Analysis 
Method 

6010B 

6010B 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

7742 

6020A 

6010B 

6020A 

6020A 

6020A 

% Solids: 89.7 

Comments: 

MRL . 

9.9 

2 . 0 

2.0 

0.050 

0.020 

0.020 

9.9 

0 . 20 

0.020 

0 .10 

4.0 

0.050 

4.0 

0.20 

1. 78 

0.20 

59.2 

0.49 

0 . 020 

39.5 

0.020 

0.20 

0.5 

MDL 

0.4 

0.5 

0.9 

0.005 

0.003 

0 . 003 

2.0 

0.03 

0.003 

0.05 

0 . 7 

0.009 

0.3 

0.02 

0 . 178 

0.03 

19.7 

0.15 

0.008 

4.0 

0.002 

0.02 

0.2 

Basis: DRY 

Lab Code: K1108358-006 

Dil. Date 
Factor Extracted 

2.0 09/20/11 

2.0 09/20/11 

2.0 09/20/11 

5.0 09/20/11 

5.0 09/20/11 

5.0 09/20/11 

2 . 0 09/20/11 

5.0 09/20/11 

5.0 09/20/11 

5.0 09/20/11 

2.0 09/20/11 

5 . 0 09/20/11 

2 . 0 09/20/11 

2. 0 09/20/11 

100.0 09/10/11 

5.0 09/20/11 

2. 0 09/20/11 

10.0 10/23/11 

5.0 09/20/11 

2 . 0 09/20/11 

5 . 0 09/20/11 

5 . 0 09/20/11 

5 . 0 09/20/11 

Date 
Analyzed 

10/06/11 

10/06/11 

10/06/11 

10/19/11 

10/19/11 

10/19/11 

10/06/11 

10/19/11 

10/19/11 

10/19/11 

10/06/11 

10/19/11 

10/06/11 

10/06/11 

09/10/11 

10/19/11 

10/06/11 

10/24/11 

10/19/11 

10/06/11 

10/19/11 

10/19/11 

10/19/11 

Form I - IN 

432 

Result c Q 

11800 

6370 C) N* 

4970 .) N 

565 

0 . 868 

0.432 

7090 

18.1 

11 . 3 

47.8 -:1 
35500 

0 . 587 

6460 

978 

61.7 

42.3 

3650 ""') N 

o. nl....;+-' 
0.253 

310 

0.475 

20 .1 

78.2 ., 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request: K1108358 

Date Collected: 08/17/11 

Date Received: 09/07/11 

Units : mg I Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name: 11MP32SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 2.0 

Arsenic 6010B 2.0 

Barium 6020A 0 . 049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 4.0 

Lead 6020A 0 . 049 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 19.4 

Nickel 6020A 0 . 20 

Potassium 6010B 60.1 

Selenium 7742 0 . 50 

Si.lver 6020A 0.020 

Sodium 6010B 40.1 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 81.1 

Comments: 

Basis: DRY 

Lab Code: K1108358-007 

Dil. 
MDL Factor 

0.4 2.0 

0 . 5 2.0 

0 . 9 2.0 

0 . 005 5.0 

0.003 5.0 

0 . 003 5 . 0 

2 . 0 2.0 

0.03 5.0 

0.003 5 . 0 

0.05 5.0 

0.7 2 . 0 

0.009 5.0 

0.3 .2 . 0 

0.02 2.0 

1. 94 1000.0 

0 . 03 5 . 0 

20.0 2.0 

0 .1·5 10 . 0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 

433 

Date Date 
Extracted Analyzed 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/27/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

09/20/11 10/06/11 

09/10/11 09/10/11 

09/20/11 10/19/11 

09/20/11 10/06/11 

10/23/11 10/24/11 

09/20/11 I 10/19/11 

09/20/11 I 10/06/11 

09/20/11 I 10/19/11 

09/20/11 I 10/19/11 

09/20/11 I 10/19/11 

Result c Q 

1890 ' 1 

214 
. ...., 

N* 
" 

4170 l N 

89 . 4 

0.602 

0 . 294 

5470 

19.5 

9 .320 

34.8 1 
37800 

104 

7750 

848 

214 

26.9 

1130 1 ~1 N 

0.72 ~ 
0.165 

42.9 

0 . 324 

20.6 

71.9 ) N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K1108358 

Date Collected : 08/18/11 Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name: 11MP23SB20 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10 . 0 

Antimony 6010B 2.0 

Arsenic 6010B 2 . 0 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 4 . 0 

Lead 6020A 0.050 

Magnesium 6010B 4.0 

Manganese 6010B 0 . 20 

Mercury 7471A 130 

Nickel 6020A 0.20 

Potassium 6010B 59 . 8 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39.9 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 68.2 

Comments: 

Date Received : 09/07/11 

Units: mg/Kg 

Basis : DRY 

Lab Code : K110835B-008 

Dil. Date Date 
MDL Factor Extracted Analyzed 

0 . 4 2 . 0 09/20/11 10/06/11 

0 . 5 2 . 0 09/20/11 10/06/11 

0.9 2 . 0 09/20/11 10/06/11 

0.005 5.0 09/20/11 10/19/11 

0.003 5.0 09/20/11 10/19/11 

0.003 5 . 0 09/20/11 10/27/11 

2.0 2 . 0 09/20/11 10/06/11 

0.03 5.0 09/20/11 10/19/11 

0.003 5.0 09/20/11 10/19/11 

0 . 05 5.0 09/20/11 10/19/11 

0.7 2.0 09/20/11 10/06/11 

0.009 5 . 0 09/20/11 10/19/11 

0.3 2.0 09/20/11 10/06/11 

0.02 2.0 09/20/11 10/06/11 

13.0 5000.0 09/10/11 09/10/11 

0.03 5.0 09/20/11 10/19/11 

19.9 2.0 09/20/11 10/06/11 

0 . 15 10 . 0 10/23/11 10/24/11 

0.008 5.0 09/20/11 10/19/11 

4.0 2.0 09/20/11 10/06/11 

0 . 002 5.0 09/20/11 10/19/11 

0.02 5.0 09/20/11 10/19/11 

0.2 5.0 09/20/11 10/19/11 

Form I - IN 
434 

Result c Q 

9180 '"1 
' ·-10200 
I 

N* 

5430 :j N 

352 

0.387 I 

0.288 

2980 

18 . 3 

6 . 000 

29.3 'j 
22300 

0.083 

3890 

217 

3410 

23 . 9 

1530 / 
N 

1. 73 ~ 
0.174 

193 

0.164 

21.4 

43.5 ~ 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K110 8358 

Project No. : NA 

Project Name : Red Devil Mine 

Matrix: SOIL 

Sample Name: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

l1MP20SB12 

Analysis 
Method 

6010B 

6020A 

6020A 

6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

7742 

6020A 

6010B 

6020A 

6020A 

6020A 

% Solids: 89 . 5 

Comments: 

MRL 

10.0 

0.050 

0.49 

0.049 

0 . 020 

0.020 

10.0 

0 . 20 

0.020 

0 . 10 

4.0 

0.049 

0 . 60 

0 . 20 

0.086 

0 . 20 

59.9 

0.10 

0.020 

39.9 

0.020 

0.20 

0.5 

MDL 

0 . 4 

0.009 

0.06 

0.005 

0 . 003 

0 . 003 

2 . 0 

0 . 03 

0.003 

0.05 

0.7 

0.009 

0.06 

0.02 

0.009 

0.03 

20.0 

0.03 

0 . 008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected: 08/13/11 

Date Received : 09/07/11 

Units: rng/Kg 

Basis: DRY 

Lab Code : K1108358-009 

Di1. Date 
Factor Extracted 

2.0 09/21/11 

5.0 09/21/11 

5 . 0 09/21/11 

5.0 09/21/11 

5.0 09/21/11 

5 . 0 09/21/11 

2.0 09/21/11 

5 . 0 09/21/11 

5.0 09/21/11 

5 . 0 09/21/11 

2. 0 09/21/11 

5.0 09/21/11 

2. 0 09/21/11 

2. 0 09/21/11 

5. 0 09/10/11 

5.0 09/21/11 

2.0 09/21/11 

2. 0 10/23/11 

5 . 0 09/21/11 

2.0 09/21/11 

5.0 09/21/11 

5.0 09/21/11 

Date 
Analyzed 

10/06/11 

10/25/11 

10/25/11 

10/24/11 

10/24/11 

10/24/11 

10/06/11 

10/24/11 

10/24/11 

10/24/11 

10/06/11 

10/24/11 

10/06/11 

10/06/11 

09/10/11 

10/24/11 

10/06/11 

10/24/11 

10/20/11 

10/06/11 

10/24/11 

10/24/11 

5.0 09/21/11 1 10/24/11 

Form I - IN 
435 

Result c Q 

3950 '-

0.190 J N* 
~ 

5.52 '--

139 

0 . 487 

0.596 

2000 

15.5 

18.6 

59.7 3 N 

54000 

14.0 

1020 

1280 

0 . 718 

57.3 

1290 -) 

0 . 61:~ 
0.208 

43 . 9 

0.078 

30.2 

108 3 N 



Columbia Analytical Services 

Metals 

- 1 -
JNORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment , I n corpo Service Reques t: K1108358 

Date Collected: 08/13/11 Project No .: NA 

Project Name : Red Devi l Mine 

Matrix : SOIL 

Sample Name: 11MP20SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10 . 0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 50 

Barium 6020A 0.050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 10 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 4 . 0 

Lead 6020A 0.050 

Magnesium 6010B 0 . 60 

Manganese 6010B 0.20 

Mercury 7471A 0 . 093 

Nickel 6020A 0.20 

Potassium 6010B 60 . 0 

Selenium 7742 0 . 10 

Silver 6020A 0 . 020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Solids : 88 . 5 

Comments : 

Date Received : 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1 108358-010 

Oil. Date Date 
MDL Factor Extracted Analyzed 

0 . 4 2.0 09/21/11 10/06/11 

0.009 5 . 0 09/21/11 10/25/11 

0 . 06 5 . 0 09/21/11 10/25/11 

0 . 005 5.0 09/21/11 10/24/11 

0.003 5.0 09/21/11 10/24/11 

0 . 003 5 . 0 09/21/11 10/24/11 

2 . 0 2 . 0 09/21/11 10/06/11 

0 . 03 5 . 0 09/21/11 10/24/11 

0 . 003 5 . 0 09/21/11 10/24/11 

0 . 05 5.0 09/21/11 10/24/11 

0 . 7 2 . 0 09/21/11 10/06/11 

0 . 009 5.0 09/21/11 10/24/11 

0 . 06 2 . 0 09/21/11 10/06/11 

0 . 02 2 . 0 09/21/11 10/06/11 

0.009 5 . 0 09/10/11 09/10/11 

0 . 03 5.0 09/21/11 10/24/11 

20.0 2.0 09/21/11 10/06/11 

0 . 03 2 . 0 10/23/11 10/24/11 

0.008 5 . 0 09/21/11 10/20/11 

4 . 0 2 . 0 09/21/11 10/06/11 

0 . 002 5 . 0 09/21/11 10/24/11 

0.02 5.0 09/21/11 10/24/11 

0.2 5.0 09/21/11 10/24/11 

Form I - IN 
436 

Result c Q 

5970 j 
0.351 _::) N* 

15 . 5 ( ] 
266 

0 . 591 

0. 392 

1540 

22 . 8 

17 . 1 

46.1 -1 N 

41600 

13 . 1 

1570 

1320 

0.639 

43 .4 

1190 ) 
0.50 ..;}--1-

0 . 169 

50.1 

0 . 072 

38 . 3 

102 1\ 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108358 

Project No.: NA 

Project Name : Red Devil Mine 

Matrix: SOIL 

Sample Name: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

11MP23SB10 

Analysis 
Method 

6010B 

6020A 

6020A 

6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

7742 

6020A 

6010B 

6020A 

6020A 

6020A 

% Solids: 94 . 4 

Comments: 

MRL 

9.9 

0.050 

0.50 

0 . 050 

0.020 

0.020 

9.9 

0.20 

0.020 

0.10 

4.0 

0 . 050 

4.0 

0.20 

35.3 

0.20 

59.4 

0.10 

0.020 

39.6 

0.020 

0.20 

0 . 5 

MDL 

0.4 

0.009 

0.06 

0.005 

0 . 003 

0.003 

2.0 

0.03 

0.003 

0 . 05 

0.7 

0.009 

0.3 

0.02 

3 . 53 

0.03 

19.8 

0.03 

0.008 

4 . 0 

0.002 

0.02 

0 . 2 

Date Collected: 08/18/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1108358-011 

Dil. Date Date 
Analyzed Factor Extracted 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2 . 0 09/21/11 10/06/11 

2000.0 09/10/11 09/10/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2.0 10/23/11 1 10/24/11 

5.0 o9/21/11 1 1o;2o111 

2.0 09/21/11 1 10/06/11 

5.0 09/21/11 1 10/24/11 

5 . 0 09/21/11 1 10/24/11 

5 . 0 09/21/11 1 10124;11 

Form I - IN 
437 

Result c Q 

2100 3 
61.3 N* 

...;.. 
443 I 

111 

0 . 607 

0.575 

4310 

11. 1 

19.5 
73.6 {_, N 

35500 

14.2 

9460 

595 

337 

70.0 -1330 .... ..) 

o.88 1~ 
0 . 237 

49 .2 

0 . 087 

20 . 5 

126 'j N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108358 

Date Collected: 08/17/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devi l Mine 

Matrix: SOIL 

Sample Name: 11MP32SBOB 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6010B 2 . 0 

Arsenic 6010B 2.0 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9 . 8 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 3.9 

Manganese 6010B 0 . 20 

Mercury 7471A 39.4 

Nickel 6020A 0.20 

Potassium 6010B 58 . 5 

Selenium 7742 0.49 

Silver 6020A 0.020 

Sodium 6010B 39.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 74.3 

Comments: 

Basis: DRY 

Lab Code: K1108358-012 

Oil. Date 
MDL Factor Extracted 

0.4 2.0 

0.5 2.0 

0.9 2.0 

0 . 005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.03 5.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.3 2 . 0 

0 . 02 2.0 

.3.94 2000.0 

0 . 03 5.0 

19.5 2.0 

0.15 10.0 

0.008 5 . 0 

3.9 2 . 0 

0.002 5 . 0 

0.02 5.0 

0.2 5.0 

Form I - IN 
438 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/10/11 

09/21/11 

09/21/11 

10/23/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

09/21/11 

Date 
Analyzed 

10/06/11 

10/06/11 

10/06/11 

10/24/11 

i0/24/11 

10/24/11 

10/06/11 

10/24/11 

10/24/11 

10/24/11 

10/06/11 

10/24/11 

10/06/11 

10/06/11 

09/10/11 

10/24/11 

10/06/11 

10/24/11 

10/20/11 

10/06/11 

10/24/11 

10/24/11 

10/24/11 

Result c Q 

6550 _.... 

186 ...... ) N* 

4010 :1 * 

115 

0.579 

0 . 226 

8300 

25.8 

17.6 

33.5 I,J N 

37300 

124 

9610 

1050 

378 

67.0 

1190 _) 
0.70 ?r-

0.140 

64.4 

0.437 

27.9 

65 . 2 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08358 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP01SB04 

Analysis 
Analyte Method MRL 

Alwninum 6010B 10.0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0.49 

Barium 6020A 0 . 049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0 . 049 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7471A 0.065 

Nickel 6020A 0.20 

Potassium 6010B 59.7 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39 . 8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 78.5 

Comments : 

MDL 

0.4 

0.009 

0.06 

0.005 

0.003 

0.003 

2 . 0 

0.03 

0.003 

0.05 

0 . 7 

0.009 

0.3 

0.02 

0.006 

0.03 

19.9 

0.03 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Collected: 08/14/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1108358-013 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 09/21/11 10/06/l1 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

5 . 0 09/10/11 I 09/10/11 

5 . 0 09/21/11 I 10/24/11 

2.0 09/21/11 I 10/06/11 

2.0 10/23/11 I 10/24/11 

5 . 0 09/21/11 I 10/20/11 

2.0 09/21/11 I 10/06/11 

5 . 0 09/21/11 I 10/24/11 

5.0 09/21/11 I 10/24/11 

5.0 09/21/11 I 10/24/11 

Form I - IN 
439 

Result c Q 

14400 l 
"' 0.940 

~ 
N* 

10 . 3 "" , 
147 

0.431 

0 . 331 

1240 

19 . 6 

13.3 

32.4 ~1 N 

31200 

9.920 

3630 

611 

0.435 

34.0 

855 :J 
0 . 17 ;;+... 

0.095 

57.0 

0.085 

35 . 5 

76 . 1 J N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08358 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name : 11MP01SB12 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 4.0 

Manganese 6010B 0 . 20 

Mercury 7471A 0.033 

. Nickel 6020A 0.20 

Potassium 6010B 59.7 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids: 84.4 

Comments: 

MDL 

0.4 

0.009 

0.06 

0 . 005 

0.003 

0.003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

0.003 

0.03 

19.9 

0 . 03 

0.008 

4.0 

0.002 

0.02 

0 .2 

Date Collected: 08/14/ll 

Date Received: 09/07/ll 

Units : mg/Kg 

Basis : DRY 

Lab Code: K1108358-014 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

2 . 0 09/10/11 09/10/11 

5 . 0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2.0 10/23/11 10/24/11 

5.0 09/21/11 10/20/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

Form I - IN 
440 

Result c Q 

14200 .'1 
0 . 245 0 N* 

12.5 ) 
148 

0.536 

0.372 

2430 

26.3 

15 . 8 

47.1 :] N 

53100 

11.9 

4870 

507 

0.361 

47.6 

1290 ) 
0.32 ::3-

0.182 

53 . 2 

0 . 070 

36.8 

107 ) l 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K11 08358 

Date Collected : 08/13/11 

Date Received: 09/07/11 

Project No.: NA 

Project Name: Red Devi l Mine 

Matrix: SOIL 

Sample Name: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thalli rim 

Vanadium 

Zinc 

11MP20SB16 

Analysis 
Method 

6010B 

6020A 

6020A 

6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

7742 

6020A 

6010B 

6020A 

6020A 

6020A 

% Solids : 90.1 

Comments: 

MRL 

10.0 

0.050 

0.50 

0 . 050 

0.020 

0.020 

10.0 

0 . 20 

0.020 

0.10 

4.0 

0. 050 

0.60 

0.20 

0.083 

0.20 

60.0 

0.10 

0 . 020 

40.0 

0.020 

0.20 

0 . 5 

MDL 

0.4 

0.009 

0 . 06 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0.05 

0 . 7 

0.009 

0.06 

0 . 02 

0.008 

0.03 

20.0 

0 . 03 

0 . 008 

4.0 

0 . 002 

0.02 

0.2 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108358-016 

Oil. Date 
Factor Extracted 

Date 
Analyzed 

2.0 09/21/11 1 1o1o6t11 

5 . 0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5. 0 09/21/11 10/24/11 

5 . 0 . 09/21/11 10/24/11 

5. 0 09/21/11 10/24/11 

2. 0 09/21/11 10/06/11 

5. 0 09/21/11 10/24/11 

5. 0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/10/11 09/10/11 

5.0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

2.0 10/23/11 10/25/11 

5.0 09/21/11 10/20/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

Form I - IN 
441 

Result c Q 

4580 .""1 
0 . 358 ·-1 N* 

' 7. 77 "'i 

166 ~ 

0.533 

0 . 761 

2700 

18.1 

25.7 

74.4 _'5( N 

52700 

16 . 8 

1020 

1270 

0.758 

73 . 6 

1350 -

0. 62 1....:::t- N 

0 . 194 

48.7 

0.096 

37 . 5 

143 ) N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Clie nt : Ecology And Environment , Incorpo Service Request : K1 1 08358 

Proj e ct No . : NA 

Project Name : Red Devi l Mine 

Matrix : SOIL 

Sample Name : 11MP19SB04 

Analy sis 
Ana lyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6020A 0 . 049 

Arsenic 6020A 0 . 49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

I r o n 60 10B 3.9 

Lead 6020A 0 . 049 

Magnesium 6010B 0 . 59 

Manganese 6010B 0.20 

Me rcury 7471A 0 .187 

Nickel 6020A 0 . 20 

Potassium 6010B 59 . 0 

Seleni um 77 42 0 . 10 

Si l ver 6020A 0.020 

Sodium 6010B 39 . 4 

Thallium 6020A 0 . 020 

Van adium 6020A 0 .2 0 

Zinc 6020A 0 . 5 

% Solids : 84.7 

Comments: 

MDL 

0 . 4 

0 . 009 

0 . 06 

0 . 005 

0 . 003 

0.003 

2.0 

0 . 03 

0.003 

0 . 05 

0.7 

0 . 009 

0 . 06 

0 . 02 

0 . 019 

0 . 03 

19 . 7 

0.03 

0.008 

3 . 9 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/15/11 

Date Receiv ed: 09/07/11 

Units : mg/Kg 

Basis : DRY 

Lab Code : K1108358-017 

Dil. Date Date 
Factor Extracted Analy zed 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5 . 0 . 09/21/11 10/24/11 

5 . 0 09/21/11 I 10/24/11 

5 . 0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

2 . 0 09/21/ 1 1 10/06/11 

2.0 09/21/11 10/06/11 

10 . 0 09/10/11 09/10/11 

5 . 0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2 . 0 10/23/11 "10/25/11 

5.0 09/21/11 10/20/11 

2.0 09/21 /11 10/06/11 

5.0 09/21/11 10/24 /11 

5 . 0 09/2 1/11 10/24 /11 

5.0 09/21/11 10/2 4/11 

Form I - IN 
442 

Result c Q 

4970 
' 

1. 040 J N* 

19.6 -1 ,; 
254 

0 . 459 

0 . 339 

1710 

11.6 

1 4. 7 

37 . 4 :J N 

40700 

9 . 820 

875 

1060 

1. 88 

40.9 
-1200 

0 . 38 -3=: N 

0.116 

71.1 

0.074 

36 . 4 

89.0 j 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08358 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name: 11MP40SB06 

Analy sis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6010B 2 . 0 

Arsenic 6020A 0 . 49 

Barium 6020A 0 . 049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9 . 9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 4. 0 

Lead 6020A 0 . 049 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7471A 0.443 

Nickel 6020A 0 . 20 

Potassium 60 1 0B 59.2 

Selen ium 7742 0.10 

Silv er 6020A 0.020 

Sodi um 6010B 39.5 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 76 . 2 

Comments: 

MDL 

0. 4 

0.5 

0 . 06 

0 . 005 

0 . 003 

0.003 

2 . 0 

0 . 03 

0 . 003 

0.05 

0 . 7 

0.009 

0 . 3 

0 . 02 

0 . 04 4 

0 . 03 

1 9.7 

0 . 03 

0 . 008 

4.0 

0.002 

0.02 

0 . 2 

Date Col lected : 08/ 16/1 1 

Date Receiv ed: 09/ 07/11 

Unit s: mg /Kg 

Basis: DRY 

Lab Code : K1108358-018 

Oil. Date Date 
Factor Extracted Analyzed 

2 . 0 09/21/11 10/06/11 

2 . 0 09/21/ 1 1 10/06/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/24/11 

5 . 0 09/21/11 10/2 4 /11 

5 . 0 09/21/11 10/24 /11 

2.0 09/21/11 10/06/ 1 1 

5 . 0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

2 0.0 09/10/11 09/10/11 

5 . 0 09/21/11 10/2 4/11 

2 . 0 09/21/11 10/06/11 

2 . 0 10/23/11 10/25/11 

5.0 09/21/11 10/20/11 

2 . 0 09/ 2 1/11 10/06/11 

5.0 09/21/11 10/24/11 

5 . 0 09/21 /11 10/24/11 

5 . 0 09/21/11 10/2 4/11 

Form I - IN 
443 

Result c Q 

11200 ~ j 
3 47 '7 N * 

276· ,) 
12 0 

0.346 

0 . 155 

1950 

16.9 

6 . 830 

19. 4 ,_:] N 

23200 

8 . 270 

3230 

246 

10 . 3 

22 . 5 

1030 '1 
0. 45 1:3- N 

0 . 097 

72.2 

0.085 

29 . 4 

55 . 0 \l N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request : Kll08358 

Date Collected : 08/ 15/11 Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name : 11MP10SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.049 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0 . 050 

Magnesium 6010B 0 . 59 

Manganese 6010B 0.20 

Mercury 7471A 0.197 

Nickel 6020A 0 . 20 

Potassium 6010B 59 . 2 

Selenium 7742 0 . 10 

Silver 6020A 0 . 020 

Sodium 6010B 39 . 4 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 93 . 9 

Comments: 

Date Received: 09/07/11 

Units: mg/Kg 

Basis; DRY 

Lab Code: K1108358-019 

Oil. Date Date 
MDL Factor Extracted Analyzed 

0 . 4 2 . 0 09/21/11 10/06/11 

0.009 5.0 09/21/11 10/25/11 

0.06 5.0 09/21/11 10/25/11 

0 . 005 5.0 09/21/11 10/24/11 

0.003 5 . 0 09/21/11 10/24/11 

0 . 003 5 . 0 09/21/11 10/24/11 

2.0 2.0 09/21/11 10/06/11 

0 . 03 5 . 0 09/21/11 10/24/11 

0.003 5.0 09/21/11 10/24/11 

0 . 05 5 . 0 09/21/11 10/24/11 

0.7 2.0 09/21/11 10/06/11 

0 . 009 5.0 09/21/11 10/24/11 

0 . 06 2 . 0 09/21/11 10/06/11 

0 . 02 2 . 0 09/21/11 10/06/11 

0 . 020 10 . 0 09/10/11 09/10/11 

0 . 03 5.0 09/21/11 10/24/11 

19 . 7 2.0 09/21/11 10/06/11 

0.03 2 . 0 10/23/11 10/25/11 

0 . 008 5 . 0 09/21/11 10/20/11 

3.9 2 . 0 09/21/11 10/06/11 

0 . 002 5.0 09/21/11 10/24/11 

0 . 02 5.0 09/21/11 10/24/11 

0 . 2 5.0 09/21/11 10/24/11 

Form I - I N 
444 

Result c Q 

2830 ,l 
3 . 380 ') N* 

15 . 6 /I 

126 

0 .305 

0.303 

2660 

14 . 1 

15.7 

25.4 \ N 

41300 

6.730 

758 

697 

5 . 63 

43 . 8 

816 
~ 

0.29 ~ r N 

0.094 

44.6 

0.068 

35.7 

72 . 8 ) 



Columbia Analytical Services 

Metals 

- l-
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Reques t: K11083S8 

Date Collected: . 08/15/1 1 Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SO IL 

Sample Name: 11MP10SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Barium 6020A 0 . 049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 0 . 59 

Manganese 6010B 0 . 20 

Mercury 7471A 0.180 

Nickel 6020A 0.20 

Potassium 6010B 59 . 0 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.3 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 93.3 

Comments: 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108358-020 

Dil. 
MDL Factor 

0 . 4 2 . 0 

0 . 009 5 . 0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.03 5.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0 . 06 2.0 

0.02 2 . 0 

0 . 018 10.0 

0.03 5.0 

19.7 2.0 

0.03 2.0 

0 . 008 5.0 

3.9 2.0 

0.002 5 . 0 

0.02 5.0 

0.2 5.0 

Form I - IN 
445 

Date Date 
Extracted Analyzed 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/24/11 

09/21/11 I 10/24/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/10/11 09/10/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

10/23/11 10/25/11 

09/21/11 10/20/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

Result c Q 
r 

3000 , I 
8 . 090 , ) N* 

25.5 J 
133 

0.334 

0.413 

3090 

13.5 

13.8 

35.2 ~'1 N 

51500 

8.310 

680 

731 

3 . 60 

47.0 

876 l 
0 . 34 L7 N 

0.118 

45.1 

0 . 065 

31.6 

82.6 .:-\ N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Reque s t: Kl l08358 

Date Collec ted: 08/13/1 1 

Date Received: 09/07/11 

Units: mg/Kg 

Pro ject No .: NA 

Proj e ct Name : Red Devil Mine 

Matrix : SOIL 

Sample Name: 11MP39SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6010B 2.0 

Arsenic 6020A 0 . 49 

Barium 6020A 0 . 049 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 3.9 

Manganese 6010B 0 . 20 

Mercury 7471A 2.80 

Nickel 6020A 0.20 

Potassium 6010B 58.9 

Selenium 7742 0.50 

Silver 6020A 0 . 020 

Sodium 6010B 39.3 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 65.7 

Comments: 

Basis : DRY 

Lab Code: K1108358 -02 1 

Dil. 
MDL Factor 

0 . 4 2.0 

0.5 2 . 0 

0 . 06 5.0 

0.005 5.0 

0 . 003 5.0 

0 . 003 5.0 

2 . 0 2 . 0 

0.03 5.0 

0.003 5 . 0 

0 . 05 5 . 0 

0 . 7 2 . 0 

0.009 5 . 0 

0.3 2 . 0 

0 . 02 2.0 

0 . 280 100 . 0 

0.03 5.0 

19.6 2.0 

0 . 15 10 . 0 

0.008 5 . 0 

3 . 9 2 . 0 

0.002 5.0 

0 . 02 5 . 0 

0 . 2 5 . 0 

Form I - IN 
446 

Date Date 
Extracted Analyzed 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/24/11 

09/21/11 I 10/24/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/24 / 11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/10/11 09/10/11 

09/21/11 10/24/11 

09/21/11 . 10/06/11 

10/23/11 10/25/11 

09/21/11 10/20/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

Result c Q 

13800 

2180 ~ N* 

866 ,<] 
358 

0 . 368 

0.22 4 

4060 

23 . 7 

7 . 350 

21.7 N 

18700 

7.550 

3810 

322 

43 . 8 

29.4 

1670 ,} 
0 . 45 J N 

0 . 123 

163 

0.185 

23.9 

50 . 8 '\ 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108358 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP25SB14 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6010B 2.0 

Arsenic 6010B 2.0 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Ca1cium 6010B 9.8 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3 . 9 

Lead 6020A 0 . 050 

Magnesium 6010B 3 . 9 

Manganese 6010B 0.20 

Mercury 7471A 32.5 

Nickel 6020A 0 . 20 

Potassium 6010B 58 . 5 

Selenium 7742 0.49 

Silver 6020A 0.019 

Sodium 6010B 39 . 0 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Solids: 89.2 

Comments: 

MDL 

0.4 

0.5 

0 . 9 

0 . 005 

0.003 

0 . 003 

2.0 

0 . 03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

3.25 

0.03 

19.5 

0 . 15 

0.008 

3 . 9 

0.002 

0.02 

0.2 

Date Collected: 08/18/11 

Date Received : 09/07/11 

Units : mg I Kg 

Basis: DRY 

Lab Code: K1108358-022 

Oil. Date Date 
Factor Extracted Analyzed 

2 . 0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

2000 . 0 09/10/11 09/10/11 

5.0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

10 . 0 10/23/l1 10/27/11 

5 . 0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

5 . 0 09/21/11 I 10/24/11 

5.0 09/21/11 I 10/24/11 

Form I - IN 
447 

Result c Q 
_, 

12900 

16800 ........ N* 

·-7020 * 
-

680 

0.574 

0.341 

7160 

21.8 

10 . 0 

51.8 ) N 

37800 

0 . 089 

8000 

668 

565 

37.6 

3650 

1.25 14 N 

0.274 

353 

0.393 

17.0 

78.3 ~ N 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1108358 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP21SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6020A 0 . 049 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0 , 050 

Magnesium 6010B 0.59 

Manganese 6010B 0.20 

Mercury 7471A 0.071 

Nickel 6020A 0.20 

Potassium 6010B 58.7 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.2 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 87.3 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0.005 

0.003 

0.003 

2.0 

0 . 03 

0 . 003 

0.05 

0.7 

0.009 

0.06 

0.02 

0.007 

o : o3 

19.6 

0.03 

0.008 

3 . 9 

0 . 002 

0.02 

0.2 

Date Collected: 08/ 15 / 11 

Date Received: 09/07/11 

Units: mg /Kg 

Basis: DRY 

Lab Code : K1108358-023 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

5.0 09/10/11 09/10/11 

5 . 0 09/21/11 10/.24/11 

2.0 09/21/11 10/06/11 

2.0 10/23/11 10/25/11 

5.0 09/21/11 10/20/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

Form I - IN 
448 

Result c Q 

-5000 -1.480 N* 

10.8 I:) 
114 

0.541 

0 . 622 

885 

16.3 

16.2 

67.4 \ N 

46600 

11.6 

741 

362 

0.850 

48. 4_ ~ 
1320 1 
0.68 -T N 

0.142 

35 . 3 J 

0.077 

33.3 

122 ) 
--



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08358 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP28SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10 . 0 

Antimony 6010B 2 . 0 

Arsenic 6020A 0 .49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 2 . 16 

Nickel 6020A 0.20 

Potassium 6010B 59 . 9 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 39.9 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 .2 0 

Zinc 6020A 0.5 

%Solids: 77 . 7 

Comments: 

Date Collected : 08/22/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108358-024 

Dil. Date Date 
MDL F_actor Extracted Analyzed 

0.4 2.0 09/21/11 10/06/11 

0.5 2.0 09/21/11 10/06/11 

0 . 06 5 . 0 09/21/11 10/25/11 

0.005 5.0 09/21/11 10/24/11 

0.003 5.0 09/21/11 10/24/11 

0.003 5.0 09/21/11 10/24/11 

2.0 2.0 09/21/11 10/06/11 

0 . 03 5.0 09/21/11 10/24/11 

0 . 003 5.0 09/21/11 10/24/11 

0 . 05 5.0 09/21/11 10/24/11 

0.7 2.0 09/21/11 10/06/11 

0.009 5 . 0 09/21/11 10/24/11 

0 . 3 2.0 09/21/11 10/06/11 

0.02 2.0 09/21/11 10/06/11 

0 . 216 100.0 09/10/11 09/10/11 

0 . 03 5.0 09/21/11 10/24/11 

2Q . O 2.0 09/21/11 10/06/11 

0.03 2 . 0 10/23/11 10/25/11 

0.008 5.0 09/21/11 10/20/11 

4.0 2.0 09/21/11 10/06/11 

0 . 002 5.0 09/21/11 10/24/11 

0 . 02 5 . 0 09/21/11 10/24/11 

0.2 5.0 09/21/11 10/24/11 

Form I - IN 
449 

Result c Q 

12400 .1 
723 :\ N* 

222 .1 
135 

0.387 

0.270 

1870 

17.2 

9.640 

26.5 l N 

24800 

7 . 850 

3230 

775 

56.9 

27.7 

1320 -J 
0.41 1-=.:k N 

0.147 

114 

0 . 107 

33.4 

67.7 ) N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol o g y And Environment , I nco rpo Service Request : K1 108358 

Project No . : NA 

Project Name: Red Devi l Mine 

Matrix : SOIL 

Sample Name : 11MP26SB10 

Analysis 
Analyte Method MRL 

Aluminum· 6010B 9 . 8 

Antimony 6010B 2 . 0 

Arsenic 6010B 2.0 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0 . 050 

Magnesium 6010B 3.9 

Manganese 6010B 0 . 20 

Me r cury 7471A 41.2 

Nickel 6020A 0.20 

Potassium 6010B 58 . 7 

Selenium 7742 0 . 50 

Silver 6020A 0.020 

Sodium 6010B 39.1 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zin c 6020A 0 . 5 

% Solids: 90 . 5 

Commen ts: 

Date Collected : 08/ 19 / 11 

Date Receive d: 09/07 / 11 

Units : mg/Kg 

Basis: DRY 

Lab Code : K1108358-025 

Oil. Date Date 
MDL Factor Extracted Analyzed 

0 .4 2 . 0 09/21/ 11 10/06/11 

0 . 5 2 . 0 09/21/11 10/06/11 

0 . 9 2.0 09/21/11 10/06/11 

0 . 005 5 . 0 09/21/11 10/24/11 

0.003 5.0 09/21/11 10/24/11 

0 . 003 5.0 09/21/11 10/24/11 

2 . 0 2.0 09/21/11 10/06/11 

0 . 03 5 . 0 09/21/11 10/24/11 

0 . 003 5 . 0 09/21/11 10/2 4/11 

0.05 5 . 0 09/21/11 10/24/11 

0.7 2.0 09/21/11 10/06/11 

0 . 009 5 . 0 09/21/11 10/24/11 

0 . 3 2 . 0 09/21/11 10/06/11 

0.02 2.0 09/21/11 10/06/11 

4. 12 2000.0 09/10/11 09/ 10/11 

0.03 5 . 0 09/21/11 10/24/11 

19 . 6 2 . 0 09/21/11 1 0/06/11 

0 . 15 10 . 0 10/23/11 10/27/11 

0 . 008 5 . 0 09/21/11 10/20/11 

3.9 2 . 0 09/21/11 10/06/11 

0 . 002 5.0 09/21/11 10/24/11 

0 . 02 5 . 0 09/21/11 10/24/11 

0 . 2 5 . 0 09/21/11 1 0/24/11 

Form I - IN 

450 

Result c Q 

10500 J 
12400 -:.\ N* 

8870 ~ * 

743 

0.62 4 

0.402 

3980 

16 . 4 

8.280 

53 ; 3 J N 

32700 

3 . 710 

4940 

499 

1070 

31.6 

4580 .J 
1. 38 ~ N 

0 . 260 

318 

0.339 

16.7 

85.8 ') J 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1108358 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

11MP29SB06 

Analysis 
Method 

6010B 

6010B 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

7742 

6020A 

6010B 

6020A 

6020A 

6020A 

% Solids : 89.3 

Comments: 

MRL 

9.9 

2 . 0 

2 . 0 

0.049 

0.020 

0.020 

9.9 

0.20 

0.020 

0.10 

4.0 

0.049 

4 . 0 

1. 98 

3.61 

0.20 

59 . 5 

0 .4 9 

0.020 

39.6 

0 . 020 

0.20 

0.5 

MDL 

0.4 

0.5 

0 . 9 

0.005 

0.003 

0 . 003 

2 . 0 

0 . 03 

0.003 

0.05 

0.7 

0 . 009 

0.3 

0 .40 

0.361 

0.03 

19.8 

0 . 15 

0.008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected : 08/17/ 11 

Date Received: 09/07/11 

Units : mg/Kg 

Basis : DRY 

Lab Code: K1108358-026 

Dil. Date 
Factor Extracted 

2.0 09/21/11 

2.0 09/21/11 

2.0 09/21/11 

5.0 09/21/11 

5.0 09/21/11 

5.0 09/21/11 

2 . 0 09/21/11 

5.0 09/21/11 

5 . 0 09/21/11 

5.0 09/21/11 

2. 0 09/21/11 

5 . 0 09/21/11 

2.0 09/21/11 

2 . 0 09/21/11 

200.0 09/10/11 

5.0 09/21/11 

2 . 0 09/21/11 

10.0 10/23/11 

5 . 0 09/21/11 

2.0 09/21/11 

Date 
Analyzed 

10/06/11 

10/06/11 

10/06/11 

10/24/11 

10/24/11 

10/24/11 

10/06/11 

10/24/11 

10/24/11 

10/24/11 

10/06/11 

10/24/11 

10/06/11 

10/06/11 

09/10/11 

10/24/11 

10/06/11 

10/27/11 

10/24/11 

10/06/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 l 10/24/11 

5 . 0 09/21/11 1 10/24/11 

Form I - IN 
451 

ResJ.Ilt c Q 

12100 _:] 

15800 \ N* 

7360 ) * 

717 

0.597 

0.353 

6490 

32 . 4 

8 . 640 

46. 8 <.. N 

48500 

0 .180 

7620 

1720 

89.4 

31.0 

4140 

0.91 ~ N 

0 . 229 

362 

0 . 554 

18.0 

76.0 ' ) N 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108358 

Date Collected: 08/19/11 Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOI L 

Sample Name : 11MP22SB08 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.8 

Antimony GOlOB 19.7 

Arsenic GOlOB 2.0 

Barium G020A 0 . 050 

Beryllium G020A 0.020 

Cadmium 6020A 0.020 

Calcium GOlOB 9.8 

Chromium 6020A 0.20 

Cobalt G020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 3 . 9 

Lead 6020A 0.050 

Magnesium GOlOB 3.9 

Manganese 6010B 0.20 

Mercury 7471A 19.7 

Nickel G020A 0 . 20 

Potassium GOlOB 59.0 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39.3 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 . 

Zinc 6020A 0.5 

% Solids: 90.0 

Corrunents: 

Date Received: 09/07/ll 

Units: mg/Kg 

Basis: DRY 

Lab Code : Kll08358-027 

Dil. Date Date 
MDL Factor Extracted Analyzed 

0.4 2.0 09/21/11 10/0G/11 

4.9 20.0 09/21/11 10/28/11 

0.9 2.0 09/21/11 10/0G/11 

0.005 5.0 09/21/11 10/24/11 

0.003 5 . 0 09/21/11 10/24/11 

0.003 5 . 0 09/21/11 10/24/11 

2.0 2.0 09/21/11 10/06/11 

0 . 03 5.0 09/21/11 10/24/11 

0 . 003 5.0 09/21/11 10/24/11 

0 . 05 5.0 09/21/11 10/24/11 

0.7 2 . 0 09/21/11 10/06/11 

0.009 5 . 0 09/21/11 10/24/11 

0.3 2.0 09/21/11 10/06/11 

0.02 2 . 0 09/21/11 10/06/11 

1. 97 1000 . 0 09/10/11 09/10/11 

0.03 5 . 0 09/21/11 10/24/11 

19.7 2.0 09/21/11 10/06/11 

0.15 10.0 10/23/11 10/27/11 

0.008 5.0 09/21/11 10/24/11 

3.9 2 . 0 09/21/11 10/06/11 

0 . 002 5.0 09/21/11 10/24/11 

0.02 5.0 09/21/11 10/24/11 

0.2 5.0 09/21/11 10/24/11 

Form I - IN 
452 

Result c Q 

9420 .... 
19300 ~) N* 

7320 ...... ) * 

608 

0.691 

0 . 433 

3G50 

12 . G 

11.5 

67 .4 . . \ N -42800 

0.055 

5140 

532 

223 

44 . 1 

2580 ' 1. 39 1~+- N 

0.398 

195 

0.332 

17.0 

104 '\ N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K1108358 

Date Collected: 08/19/11 

Date Received: 09/07/ 11 

Units : mg/Kg 

Project No.; NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11MP26SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6010B 1.9 

Arsenic 6010B 1.9 

Barium 6020A 0.049 

Beryllium 6020A 0.019 

Cadmium 6020A 0 . 019 

Calcium 6010B 9.7 

Chromium 6020A 0.19 

Cobalt 6020A 0.019 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 3.9 

Manganese 6010B 0.19 

Mercury 7471A 89.1 

Nickel 6020A 0.19 

Potassium 6010B 58.3 

Selenium 7742 1. 00 

Silver 6020A 0.019 

Sodium 6010B 38.9 

Thallium 6020A 0.019 

Vanadium 6020A 0.19 

Zinc 6020A 0.5 

% Solids : 91.1 

Comments: 

Basis: DRY 

Lab Code: K1108358-028 

Dil. 
MDL Factor 

0 . 4 2.0 

0.5 2 . 0 

0 . 9 2 . 0 

0.005 5.0 

0 . 003 5.0 

0.003 5.0 

1.9 2.0 

0.03 5.0 

0 . 003 5.0 

0 . 05 5.0 

0.7 2.0 

0 . 009 5.0 

0 . 3 2 . 0 

0 . 02 2.0 

8 . 91 5000.0 

0.03 5.0 

19.4 2.0 

0.30 20 . 0 

0.008 5.0 

3.9 2.0 

0.002 5 . 0 

0.02 5.0 

0.2 5.0 

Form I - IN 

453 

. .. 

Date Date 
Extracted Analyzed 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/10/11 09/10/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

10/23/11 10/27/11 

09/21/11 10/24/11 

09/21/11 I 10/06/11 

09/21/11 I 10/24/11 

09/21/11 I 10/24/11 

09/21/11 . I 10/24/11 

Result c Q 

9440 '-1 

14600 N* 
...... 

9530 * 

609 

0.610 

0.324 

5810 

18.8 

10.2 

63.9 N 

32500 

0.053 

5910 

518 

1270 

37 . 6 

3220 ,.__]_ 

2 . 25 4 N 

0.248 

338 

0 . 504 

16.5 

80 . 0 1 N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : Kl l0 8358 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11MP26SB16 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6010B 2.0 

Arsenic 6020A 0.50 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 8 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3 . 9 

Lead 6020A 0.049 

Magnesium 6010B 3.9 

Manganese 6010B 0.20 

Mercury 7471A 2 .2 9 

Nickel 6020A 0.20 

Potassium 6010B 58 . 9 

Selenium 7742 0.50 

Silver 6020A 0 . 020 

Sodium 6010B 39.3 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 76 . 6 

Comments: 

Date Collected: 08/19/11 

Date Received: 09/07/1 1 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108358-029 

Dil. Date Date 
MDL Factor Extracted Analyzed 

0.4 2.0 09/21/11 10/06/11 

0 . 5 2.0 09/21/11 10/06/11 

0 . 06 5.0 09/21/11 10/25/11 

0.005 5.0 09/21/11 10/24/11 

0.003 5.0 09/21/11 10/24/11 

0.003 5.0 09/21/11 10/24/11 

2.0 2.0 09/21/11 10/06/11 

0.03 5.0 09/21/11 10/24/11 

0.003 5.0 09/21/11 10/24/11 

0.05 5.0 09/21/11 10/24/11 

0.7 2.0 09/21/11 10/06/11 

0 . 009 5.0 09/21/11 10/24/11 

0 . 3 2 . 0 09/21/11 10/06/11 

0.02 2 . 0 09/21/11 10/06/11 

0.229 100.0 09/10/11 09/10/11 

0.03 5.0 09/21/11 10/24/11 

19.6 2.0 09/21/11 10/06/11 

0.15 10.0 10/23/11 10/27/11 

0.008 5.0 09/21/11 10/20/11 

3.9 2.0 09/21/11 10/06/11 

0.002 5.0 09/21/11 10/24/11 

0.02 5.0 09/21/11 10/24/11 

0.2 5.0 09/21/11 10/24/11 

Form I - IN 
454 

Result c Q 

114oo I 
' 

1280 .- N* 
~ 

808 
~, 

196 

0.452 

0.352 

2980 

14 . 9 

13 . 1 

32.4 ,J N 

26700 

9.320 

3630 

671 

44.2 

31.4 -2050 

0.36 J N 

0.150 

164 

0 . 151 

25.5 

72 . 6 ) N 
~ 



Columbia Analytical Services 

Metals 

- l-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll083.58 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: Method Blank 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6010B 2.0 

Arsenic 6010B 2.0 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 0.60 

Manganese 6010B 0.20 

Mercury 7471A 0.020 

Nickel 6020A 0.20 

Potassium 6010B 60.0 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 100.0 

Comments: 

Date Collected: 

Date Received: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108358-MB1 

OiL Date Date 
MDL Factor Extracted Analyzed 

0.4 2.0 09/20/11 10/06/11 

0.5 2.0 09/20/11 10/06/11 

0.9 2.0 09/20/11 10/06/11 

0.06 5.0 09/20/11 10/19/11 

0.005 5.0 09/20/11 10/19/11 

0.003 5.0 09/20/11 10/19/11 

0.003 5.0 09/20/11 10/19/11 

2.0 2.0 09/20/11 10/06/11 

0.03 5.0 09/20/11 10/19/11 

0.003 5.0 09/20/11 10/19/11 

0.05 5.0 09/20/11 10/19/11 

0.7 2.0 09/20/11 10/06/11 

0.009 5.0 09/20/11 10/19/11 

0.06 2.0 09/20/11 10/06/11 

0.02 2.0 09/20/11 10/06/11 

0.002 1.0 09/10/11 09/10/11 

0.03 5.0 09/20/11 10/19/11 

20.0 2.0 09/20/11 10/06/11 

0.03 2.0 10/23/11 10/24/11 

0.008 5.0 09/20/11 10/19/11 

4.0 2.0 09/20/11 I 10/06/11 

0.002 5.0 09/20/11 I 10/19/11 

0.02 5.0 09/20/11 I 10/19/11 

0.2 5.0 09/20/11 I 10/19/11 

Form I - IN 
455 

Result c Q 

2.0 J 

0.5 u N* 

0.9 u N 

0.06 u 

0.039 J 

0.003 u 

0.003 u 

10.8 

0.06 J 

0.016 J 

0.09 J 

7.2 

0.020 J 

1.20 

0.08 J 

0.002 u 

0.08 J 

20.0 u N 

0.03 u 

0.008 u 

4.0 u 

0.002 u 

0.02 J 

0.3 J N 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108358-DV-RDM SPLP METALS.DOC- 11/3/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108358  

Sampling Dates:  08/15/2011 to 08/18/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: J.Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:    12/8/2011        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP32SB06 K1108358-007 

 
2 11MP23SB20 K1108358-008 

 
3 11MP19SB04 K1108358-017 

 
4 11MP10SB06 K1108358-019 
   
   
   
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108358-DV-RDM SPLP METALS.DOC- 11/3/10 Page 2 of 9 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      *         Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     X         ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108358-DV-RDM SPLP METALS.DOC- 11/3/10 Page 3 of 9 

DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108358-DV-RDM SPLP METALS.DOC- 11/3/10 Page 4 of 9 

1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108358-DV-RDM SPLP METALS.DOC- 11/3/10 Page 5 of 9 

 
3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits with the exception of 
Sodium, which exceeded the control limit.  Associated sample results were qualified as 
estimated (J).   
 

 
4.  MATRIX SPIKE 

 
       X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP32SB06 was used for matrix spike for Mercury; recovery was within 
control limits.  Sample 11MP23SB20 was used for matrix spike and matrix spike duplicate for 
total metals.  Thallium had less than 75% recovery; however the parent sample result was 
greater than four times the spike result so no action was taken. 

 

 

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108358-DV-RDM SPLP METALS.DOC- 11/3/10 Page 6 of 9 

 

 

 

5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
     X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments:  Sample 11MP32SB06 was analyzed as a laboratory duplicate for Mercury.  
Sample 11MP23SB200 was analyzed as a laboratory duplicate for all total metals.  All RPDs 
were within control limits.   
   

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Sample 11MP23SB20 was used for serial dilution analysis.  Aluminum, Silver, 
and Thallium had % Differences greater than 10%; however, initial sample results were less than 
50x the MDL so no action was taken. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
             Acceptable 
              Acceptable with qualification   
              Unacceptable 
       X      Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
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Comments: Not analyzed. 
 

 
 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP32SB06 
Al: (0.892 mg/L)*(50mL/50mL) = 0.892 mg/L = 892 ug/L 
Lab reported 892 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

SPLP Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Environment, I nco r po Service Request : K1 1 083 5 8 

Project No . : NA 

Project Name : Red Devil Mi ne 

Matrix: SPLP 

Sample Name: 11MP32SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50 

Antimony 6010B 50.0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5 . 0 

Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10 . 0 

Cobalt 6010B 10 

Copper 6010B 10 . 0 

I r on 6010B 20 . 0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 6010B 5 . 0 

Mercury 7470A 1. 00 

Nickel 6010B 20 . 0 

Potassium 6010B 400 

Selenium 6010B 100 

Silv er 6010B 20.0 

Sodium 6010B 10000 

Thal lium 6010B 100 

Vanadium 6010B 10 . 0 

Zinc 6010B 500 

% Solids: 0. 0 

Corrune n ts: 

MDL 

30 

20.0 

20 

1.0 

0 . 20 

0.8 

10.0 

3.0 

2 . 0 

5 . 0 

2.0 

8 . 0 

0.7 

0 . 4 

0. 40 

2.0 

50 

30 

5 . 0 

5 . 0 

30 

5.0 

2.0 

Date Collected: 08/ 17 / 11 

Date Received: 09/ 07/ 11 

Units : ug/L 

Basis : NA 

Lab Code: K1108358-007 

Oil. Date 
Factor Extracted 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 . 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Form I - IN 
48 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

09/14/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

Date 
Analyzed 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/13/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/1 1 

10/12/11 

10/12/11 

Result c Q 

892 

450 

1390 

17 . 9 J 

0 . 20 u 

0.8 u 

2680 

4 . 7 J 

2.0 u 
5 . 0 u 

1 450 

13.6 J 

2280 

15 . 6 

7 .42 

2 . 7 J 

559 

30 u 

11.1 J N 

6780 J 

30 &Pl N 

5 . 0 u 

43. 4 J 



Client: 
Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

11MP32SB06 Kl HIS3::i8-007 
11MP32SB06D Kll 08358-007D 
11MP32SB06S Kll 08358-007S 
11MP23SB20 Kl I 08358-008 
11MP23SB20D Kll 08358-008D 
11MP23SB20S Kll 08358-0088 
11MP23SB20SD Kll08358-008SD 
11MP19SB04 Kll 08358-017 
11MP10SB06 Kll08358-019 
Method Blank K1108358-MB 

Date: 

47 

Seniice Request: Kll08358 



Columbia Analytical Services 

SPLP Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

C~ient : Ecolog y And Envi ronment, Inco r po Service Request: K11 08358 

Date Co~~ected : 08/18/ 11 

Date Received : 09/07/11 

Units : ug/ L 

Project No . : NA 

Project Name: Red Devi l 11ine 

Matrix : SPLP 

Samp~e Name : 11MP23SB20 

Analysis 
Analyte Method MRL 

Aluminum 6010B so 
Antimony 60 10B 50 . 0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5 . 0 

Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10 . 0 

Cobalt 6010B 10 

Copper 6010B 10 . 0 

Iron 6010B 20 . 0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 60 1 0B 5 . 0 

Mercury 7 470A 50 . 0 

Nicke l 6010B 20 . 0 

Potassium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20 . 0 

Sodi um 6010B 10000 

Thall i um 60 1 0B 100 

Vanadium 6010B 10.0 

Zinc 6010B 500 

% Solids : 0 . 0 

Commen t s : 

MDL 

30 

20 . 0 

20 

1.0 

0.20 

0.8 

10 . 0 

3.0 

2.0 

5 . 0 

2.0 

8.0 

0 . 7 

0 .4 

20.0 

2 . 0 

50 

30 

5.0 

5 . 0 

30 

5.0 

2 . 0 

Basis : NA 

Lab Code: K1108358-008 

Dil. 

Factor 

1.0 

1.0 

1.0 

1.0 

1.0 

1. 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

so .o 
1. 0 

1.0 

1.0 

1.0 

1.0 

1. 0 

1. 0 

1.0 

Fo r m I - IN 
49 

Date Date 
Extracted Analyzed 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/1 1 

10/11/11 10/12/11 

09/14/11 10/13/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/ 1 1 

10/11/11 10/12/11 

10/11 /11 10/12 / 11 

10/11/11 10/12 /11 

10/11/11 10/12/11 

10/11/11 10/12/1 1 

Result c Q 

361 

31200 

5330 

32 . 2 J 

0 . 20 u 

0 . 8 u 

4260 

3 . 0 u 

2 . 0 u 

5 . 0 u 

962 

8.0 u 

6080 

54.2 

312 

2.0 u 

1090 

30 u 

8 .4 J N 

95 40 J 

30 g( N 

6 . 3 J 

29 . 9 J 



Columbia Analytical Services 

SPLP Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ec ology And Environme nt, Incorpo Service Request: K1108358 

Date Collected: 08/ 15/1 1 · 

Date Received: 0 9/ 07 / 1 1 

Units : u g/L 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Sample Name: 11MP19SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50 

Antimony 6010B 50.0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5.0 

Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10.0 

Cobalt 6010B 10 

Copper 6010B 10.0 

Iron 6010B 20.0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 6010B 5 . 0 

Mercury 7470A 1. 00 

Nickel 6010B 20 . 0 

Potassium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20.0 

Sodium 6010B 10000 

Thallium 6010B 100 

Vanadium 6010B 10 . 0 

Zinc 6010B 500 

% Solids: 0 . 0 

Comments: 

Basis: NA 

Lab Code : K1108358-017 

Oil. 
MDL Factor 

30 1.0 

20.0 1.0 

20 1.0 

1.0 1.0 

0.20 1.0 

0.8 

10.0 

3.0 

2.0 

5.0 

2.0 

8.0 

0.7 

0.4 

0.40 

2.0 

50 

30 

5 . 0 

5.0 

30 

5.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Form I - IN 
50 

Date Date 
Extracted Analyzed 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

09/14/11 10/13/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 I 10/12/11 

10/11/11 I 10/12/11 

Result c Q 

1690 

20.0 u 

20 u 
40.9 J 

0.20 u 

0.8 u 

969 J 

3.1 J 

2.0 u 

5.0 u 

2570 

8.0 u 

206 

101 

1. 58 

4.5 J 

754 

30 u 
6.2 J N 

13500 (-, 
30 ~J N 

5.0 u 

54.0 J 



Columbia Analytical Services 

SPLP Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy And En viro nment , I n corpo Service Request : K1 1 08358 

Date Collected: 0 8 / 1 5/11 

Date Received : 09/07/ 11 

Units : u g/ L 

Project No . : NA 

Project Name : Red Devi l Mine 

Matrix: SPLP 

Sample Name : 11MP10SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50 

Antimony 6010B 50 . 0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5.0 

Cadmium 6010B 1 0 

Calcium 6010B 1000 

Chromium 6010B 10 . 0 

Cobalt 6010B 10 

Copper 6010B 10 . 0 

Iron 6010B 20 . 0 

Lead 6010B 50 . 0 

Magnesium 6010B 200 

Manganese 6010B 5.0 

Mercury 7470A 1. 00 

Nickel 6010B 20 . 0 

Pota ssium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20.0 

Sodium 6010B 10000 

Thallium 6010B 100 

Vanadium 6010B 10 . 0 

Zinc 6010B 500 

% Solids : 0 . 0 

Commen t s: 

MDL 

30 

20 . 0 

20 

1.0 

0.20 

0.8 

10.0 

3.0 

2 . 0 

5 . 0 

2 . 0 

8 . 0 

0.7 

0.4 

0 . 40 

2 . 0 

50 

30 

5 . 0 

5.0 

30 

5 . 0 

2 . 0 

Basis : NA 

Lab Code : K1108358-019 

Dil. 
Factor 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 . 0. 

1.0 

1. 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Form I - IN 
51 

Date Date 
Extracted Analyzed 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 1 0/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 1 0/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

09/14/11 10/13/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/1 1 

10/11/1 1 10/12/1 1 

10/11/11 10/12/11 

-

Result c Q 

1800 

24 . 0 J 

20 u 

47 . 8 J 

0 . 20 u 

0 . 8 u 
1240 

3.0 u 

2.4 J 

5.0 u 

4530 

8 . 0 u 

353 

12 0 

2 .24 

6.5 J 

77 7 

30 u 

9 . 4 J N 

83 1 0 J 

30 ~) N 

7 .4 J 

53.8 J 



Columbia Analytical Services 

SPLP Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08358 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Sample Name: Method Blank 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50 

Antimony 6010B 50.0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5.0 

Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10.0 

Cobalt 6010B 10 

Copper 6010B 10.0 

Iron 6010B 20.0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 6010B 5.0 

Mercury 7470A 1.00 

Nickel 6010B 20.0 

Potassium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20.0 

Sodium 6010B 10000 

Thallium 6010B 100 

Vanadium 6010B 10.0 

Zinc 6010B 500 

% Solids: 0.0 

Comments: 

Date Collected: 

Date Received: 

Units: ug/L 

Basis: NA 

Lab Code: K1108358-MB 

Dil. Date Date 
MDL Factor Extracted Analyzed 

30 1.0 10/11/11 10/12/11 

20.0 1.0 10/11/11 10/12/11 

20 1.0 10/11/11 10/12/11 

1.0 1.0 10/11/11 10/12/11 

0.20 1.0 10/11/11 10/12/11 

0.8 1.0 10/11/11 10/12/11 

10.0 1.0 10/11/11 10/12/11 

3.0 1.0 10/11/11 10/12/11 

2.0 1.0 10/11/11 10/12/11 

5.0 1.0 10/11/11 10/12/11 

2.0 1.0 10/11/11 10/12/11 

8.0 1.0 10/11/11 10/12/11 

0.7 1.0 10/11/11 10/12/11 

0.4 1.0 10/11/11 10/12/11 

0.40 1.0 09/14/11 10/13/11 

2.0 1.0 10/11/11 10/12/11 

50 1.0 10/11/11 10/12/11 

30 1.0 10/11/11 10/12/11 

5.0 1.0 10/11/11 10/12/11 

5.0 1.0 10/11/11 10/12/11 

30 1.0 10/11/11 10/12/11 

5.0 1.0 10/11/11 I 10/12/11 

2.0 1.0 10/11/11 I 10/12/11 

Form I - IN 
52 

Result c Q 

30 u 

20.6 J 

20 u 

1.0 u 

0.20 u 

0.8 u 

561 J 

3.0 u 

2.0 u 

5.0 u 

4.3 J 

8.0 u 

62.9 J 

0.4 u 

0.40 u 

2.0 u 

50 u 

30 u 

5.0 u N 

4840 J 

30 u N 

5.0 u 

26.9 J 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108358  

Sampling Dates:  08/15/2011 
 
Sample Matrix:  Soil  

Analytical Method: TCLP Metals (1311/6010B/7470A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:   12/7/2011         
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP10SB06 K1108358-019 

 
2   

 
3   

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   

   

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108358-DV-RDM TCLP METALS.DOC- 11/10/10 Page 2 of 9 

 
 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      X     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      X     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
     X        Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  11MP10SB06 was analyzed for matrix spike and matrix spike duplicate.  All 
recoveries were within control limits. 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Analysis of laboratory duplicates was within QC Criteria. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: % Differences for all analytes were within control limits with the exception of 
Barium; however, initial sample result was less than 50x MDL so no action was taken. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
             Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Post digestion spike analysis was within QC criteria 
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9.  ANALYTE QUANTITATION 

 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP10SB06 
Ba: (0.423 mg/L)(50ml/50ml) = 0.423 mg/L 
Lab reported 0.423 mg/L 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X       Acceptable 
            Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1108359 
 

 
Sampling Dates:  8/24/2011 – 8/29/2011 

 
Sample Matrix:  Soil  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:        12/06/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 

 
11MP49SB10 

 
K1108359-001 

 
2 11MP51SB06 K1108359-003 
 

3 11MP52SB06 K1108359-004 
 

4 11MP52SB10 K1108359-005 
 

5 11MP53SB08 K1108359-006 
 

6 11MP54SB04 K1108359-007 
 

7 11MP57SB04 K1108359-010 
 

8 11MP59SB12 K1108359-012 

9 11MP59SB14 K1108359-015 

10 11MP62SB04 K1108359-016 

11 11MP62SB24 K1108359-017 

12 11MP57SB06 K1108359-018 

13 11MP52SB26 K1108359-019 

14 11MP62SB14 K1108359-020 

15 11MP49SB06 K1108359-021 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *        Matrix Spike recoveries  
      *     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     *         ICP Serial Dilution results  
      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 

DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 
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Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
               YES  

6 
 
Duplicate Analyses 

 
               NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
               NO  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                NO  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable. 
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference.  
 
 

 
 
 
 
 
 

1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
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Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory.  
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 
 
 

3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
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rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP52SB10 was used for matrix spike and matrix spike duplicate for all 
total metals.  All spike recoveries were within control limits with the exception of Antimony, which 
was less than 75%, and Arsenic, which exceeded 125%.  Associated sample results were 
qualified as estimated (J).  Sample 11MP52SB06 was used for matrix spike and matrix spike 
duplicate for Selenium.  Percent recovery was within control limits.   

 

 

 

 

 

5.  BLANKS AND BACKGROUND SAMPLES 
 
       X     Acceptable   
            Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
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detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination that would result in qualification. 
 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  11MP49SB10 was a Mercury duplicates with RPD exceeding control limits; 
associated sample results were qualified as estimated (J).  11MP52SB06 was a Selenium 
duplicate with RPDs within control limits. 11MP52SB10 was a duplicate of all total metals; RPDs 
were within control limits with the exception of Antimony and Arsenic, which exceeded 35%.  
Associated results were qualified as estimated (J).   
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
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detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
 
Serial Dilution: 11MP49SB10 was analyzed as a serial dilution of Mercury; % Difference was 
greater than 10%.  Associated results were qualified as estimated (J). 11MP52SB10 was 
analyzed by serial dilution for all total metals. Aluminum, Beryllium, Chromium, Cobalt, Lead, 
Potassium, and Vanadium exceeded 10% Difference and were greater than 50x the MDL; 
associated results were qualified as estimated (J).  
 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
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mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP49SB10 
Aluminum: (67.54 mg/L) (0.1 L 1.18 g) (2) (100/84.8) = 13.5 mg/g = 13500 mg/kg 
Lab Reported 13500 mg/kg 
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
      
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
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 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Envi ronment , · I ncorpo Service Request: K1108359 

Project No. : NA 

Project Name: Red Devi l Mi ne 

Matrix: SOIL 

Sample Name : 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Se l enium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

% Solids : 

Comments: 

11MP49SB10 

n • o o .oz .o 

Analysis 
Method 

6010B 

6010B 

6020A 

6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

7742 

6020A 

6010B 

6020A 

6020A 

6020A 

MRL 

10.0 

2.0 

0.50 

0 . 050 

0.020 

0 . 020 

10 . 0 

0.20 

0 . 020 

0 .1 0 

4 . 0 

0.050 

4 .0 

0 . 20 

17. 4 

0 . 20 

60.0 

0 . 10 

0 . 020 

40 . 0 

0 . 0 2 0 

0 . 20 

0 . 5 

Date Collected: 08/26/ 1 1 

Da te Received : 09/07/ 11 

Units : mg /Kg 

Ba sis : DRY 

Lab Code : Kll08359-001 

Dil. Date Date 
MDL Factor Ex tract ed Analyzed 

0 . 4 2.0 09/21/11 10/06/11 

0 . 5 2 . 0 09/21/11 10/06/11 

0.06 5 . 0 09/21/11 10/25/11 

0.005 5 . 0 09/21/11 10/24/11 

0 . 003 5 .0 09/21/11 10/24/11 

0 . 003 5.0 09/21/11 1 0/2 4/11 

2 . 0 2 . 0 09/21/11 10/06/11 

0 . 03 5 . 0 09/21/11 10/2 4/11 

0 . 003 5 . 0 09/21/11 10/24/11 

0 . 05 5.0 09/21/11 10/2 4/11 

0.7 2 . 0 09/21/11 10/06/11 

0 . 009 5 . 0 09/21/11 10/2 4 /11 

0.3 2 . 0 09/21/11 10/06/11 

0 . 02 2 . 0 . 09/21/11 10/06/11 

1. 7 4 1000.0 09/14/11 09/17/11 

0 . 03 . 5 . 0 09/2 1 /11 10/24/11 

20 . 0 2 . 0 09/21/11 10/06/11 

0 . 03 2 . 0 10/2 3/11 10 / 2 4/11 

0.008 5.0 09/21/11 1 0/20/11 

4. 0 2 . 0 09/21/11 1 0/06/11 

0 . 002 5 . 0 09/2 1 / 1 1 1 0/2 4/ 11 

0.0 2 5 . 0 09/2 1/11 10/24/11 

0 . 2 5 . 0 09/21/11 10/2 4/11 

Form I - IN 
433 

Result c Q 

13500 
-

1240 N ,. 
348 .-1 N* 

135 

0.338 
' 

0 . 250 

3110 

20.3 -
(.. 

6 . 840 --1 
·-

1 8.8 

24800 

5.360 l~ 

5090 

378 -263 * 

20.9 
-1150 

'--

0 . 48 

0 . 165 

181 

0 . 115 

30 . 7 

52.9 



Client: 
Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

11MP49SB10 K11 OR359-001 
11MP49SB10D Kll08359-001D 
11MP49SB10S Kll 08359-001 S 
llMP49SBlOSD K1108359-001SD 
11MP51SB06 Kll08359-003 
11MP52SB06 Kll08359-004 
11MP52SB06D K1108359-004D 
11MP52SB06S Kl 108359-00-tS 
11MP52SB06SD Kl108359-004SD 
11MP52SB10 K1108359-005 
11MP52SBIOD K1108359-005D 
11MP52SB10S Kll 08359-00SS 
11MP52SB10SD K1108359-005SD 
11MP53SB08 Kll08359-006 
11MP54SB04 K1108359-007 
11MP57SB04 K11 08359-010 
11MP59SB12 K11 08359-012 
11MP59SB14 K1108359-013 
11MP62SB04 K 1108359-015 
11MP62SB24 K1108359-016 
11MP57SB06 K11 08359-017 
11MP52SB26 K11 08359-018 
11MP57SB08 K11()8359-n19 
11MP62SB14 K 11 ()8359-020 
11MP49SB06 K1108359-n21 
Method Blank K1108359-MB 

Date: 

432 

Service Request: Kll08359 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Envi ronment , I ncorpo Service Request : K1 1 083 5 9 

Proj ect No. : NA 

Project Name: Red Devil Mi ne 

Matrix : SOIL 

Sample Name : 11MP51SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10 . 0 

Antimony 6010B 2 . 0 

Arsenic 6010B 2 . 0 

Barium 6020A 0 . 050 

Beryllium I 6020A I 0 . 02 0 

Cadmium 6020A 0 . 020 

Calcium 6010B 10 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 4 . 0 

Lead 6020A 0 . 050 

Magnesium 6010B 4.0 

Manganese 6010B 0 . 20 

Mercury 7 471A 1 9 .3 

Nickel 6020A 0 . 20 

Potassium 6010B 59 . 9 

Selenium 7742 0.49 

Silver 6020A 0 . 020 

Sodium 6010B 39 . 9 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% solids : 87.1 

Comments: 

MDL 

0 . 4 

0 . 5 

0 . 9 

0 . 005 

0 . 003 

0 . 003 

2 . 0 

0.03 

0.003 

0.05 

0 . 7 

0.009 

0 . 3 

0 . 02 

1. 93 

0 . 03 

20 . 0 

0 . 15 

0 . 008 

4. 0 

0.002 

0.02 

0 .2 

Date Collected: 08/24/11 

Date Received: 09/07/ 11 

Units : mg/Kg 

Basis : DRY 

Lab Code : K1108359-003 

I Dil . Date Date 
1 Factor Extracted Analyzed 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

5.0 09/21/ 1 1 10/24/11 

5 . 0 09/21/11 10/2 4/11 

5.0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/2 4/11 

5.0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/2 4/11 

2 . 0 09/21/11 10/06/11 

2 . 0 09/21/11 10/06/11 

1000 . 0 09/ 1 4/11 09/ 17/11 

5 . 0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

10 . 0 10/23/11 10/24 /11 

5.0 09/21/11 10/20/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

Form I - I N 
434 

Result c Q 

8410 

863 5 N 

2210 :1. N 

189 
-0 . 386 ..._ 

0 . 319 

13700 

28.1 1-. 

10 . 8 .. ) 
83.1 

36700 
~ 

18.2 .... 
5300 

531 

438 J * 
38 . 7 

1520 

0.62 

o : 197 

2 41 

0.264 

42 . 1 ..... 

2 88 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1 108359 

Date Collected: 08/26/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Jv1ine 

Matrix: SOIL 

Sample Name : 11MP52SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6010B 2.0 

Arsenic 6010B 2.0 

Barium 6020A 0.050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.050 

Magnesium 6010B 4.0 

Manganese 6010B 0 . 20 

Mercury 7471A 18 . 6 

Nickel 6020A 0.20 

Potassium 6010B 59.4 

Selenium 7742 0 . 50 

Silver 6020A 0.020 

Sodium 6010B 39 . 6 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 91.8 

Comments: 

Basis: DRY 

Lab Code: K1108359-004 

MDL 
I Oil . 
1 Factor 

0.4 2.0 

0 . 5 2 . 0 

0.9 2.0 

0.005 5.0 

0.003 5.0 

0.003 5 . 0 

2.0 2.0 

0.03 5.0 

0.003 5.0 

0 . 05 5 . 0 

0 . 7 2.0 

0 . 009 5 . 0 

0 . 3 2.0 

0.02 2.0 

1. 86 1000 . 0 

0.03 5 . 0 

19.8 2.0 

0 .15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0 . 02 5.0 

0 .2 5 . 0 

Form I - IN 
435 

Date Date 
Extracted Analyzed 

09/21/11 I 10/06/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 1 10/24/11 

09/21/11 . 10/24/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/14/11 09/17/11 

09/21/11 10/24/11 

09/21/11 10/06/11 

10/23/11 10/24/11 

09/21/11 I 10/20/11 

09/21/11 I 10/06/11 

09/21/11 I 10/24/11 

09/21/11 I 10/24/11 

09/21/11 I 10/24/11 

Result c Q 

7340 

3770 'J N 

2690 l N 
~ 

300 

0.551 CJ 
0 . 522 

4270 

19.9 ~"J 
11.7 -:.1 
49.6 

36900 

0. 767 J 
4820 

760 

500 ..,\ * 
40.3 -
2120 t - J 

0.81 

0.210 

266 

0.207 

19.6 ~\ 
88 . 0 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Cli ent: Ecol ogy And Enviro nment , Incorp o Service Request: K1 108359 

Project No.: NA 

Project Name : Red Devi l Mine 

Matrix : SOI L 

Sample Name : 11MP52SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 4.0 

Lead 6020A 0 . 050 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 1. 80 

Nickel 6020A 0 . 20 

Potassium 6010B 60 . 2 

Seleni um 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 40 . 2 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 91. 4 

Comments: 

MDL 

0 . 4 

0.009 

0.06 

0 . 005 

0.003 

0 . 003 

2 . 0 

0.03 

0.003 

0 . 05 

0 . 7 

0 . 009 

0 . 3 

0.02 

0.180 

0.03 

20 . 1 

0 . 03 

0.008 

4 . 0 

0 . 002 

0 . 02 

0 . 2 

Date Collected : 08/2 6 / 11 

Date Received : 09/07/1 1 

Units : mg/Kg 

Basi s : DRY 

Lab Code: K1 108359-005 

I Oil . Date Date 
1 Factor Extracted Analyzed 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 I 10/24/11 

5.0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

2.0 . 09/21/11 10/06/11 

5 . 0 09/21/11 10/24/11 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

100.0 09/14/11 09/17/11 

5 . 0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

2.0 10/23/11 10/24/11 

5.0 09/21/11 10/20/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/24/11 

5 . 0 09/21/11 10/24/11 

5.0 09/21/11 10/24/11 

Form I - I N 
436 

Result c Q 

10800 

73 . 8 .:r N 

76 . 1 J N* 

107 

0.278 ~. J 
0.210 

2950 

19.3 ::::::1 
5 . 700 'j 
17.3 

14800 

6.250 ) 
~ 

4130 

170 

18 . 8 (.~ * 
-18.2 

913 ~.] 
0 . 04 J 

0 . 066 

263 

0.08 4 

27.6 ,1 
50 . 9 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K1108359 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name: 11MP53SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 10.0 

Antimony GOlOB 2.0 

Arsenic G020A 0 . 50 

Barium 6020A 0.050 

Beryllium G020A I 0.020 

Cadmium G020A 0.020 

Calcium GOlOB 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 .10 

Iron GOlOB 4.0 

Lead G020A 0.050 

Magnesium 6010B 4.0 

Manganese GOlOB 0.20 

Mercury. 7471A 3.G2 

Nickel 6020A 0.20 

Potassium GOlOB G0.2 

Selenium 7742 0.10 

Silver G020A 0.020 

Sodium GOlOB 40.1 

Thallium G020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids : 86 . 7 

Comments: 

MDL 

0 .4 

0.5 

O.OG 

0.005 

0.003 

0.003 

2.0 

0 . 03 

0.003 

0.05 

0 . 7 

0 .009 

0.3 

0.02 

0.3G2 

0.03 

20.1 

0 . 03 

0.008 

4.0 

0 . 002 

0 . 02 

0.2 

Date Collected: 08/26/11 

Date Received: 09/07/ 11 

Units: mg/Kg 

Basis: DRY 

Lab Code : Kll08359-006 

I Oil. Date Date 
1 Factor Extracted Analyzed 

2.0 09/21/11 10/06/11 

2 . 0 09/21/11 10/0G/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

2.0 09/21/11 10/0G/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/0G/11 

2.0 09/21/11 10/0G/11 

200.0 09/14/11 09/17/11 

5 . 0 09/21/11 10/25/11 

2 . 0 09/21/11 10/0G/11 

2.0 10/23/11 10/24/11 

5 . 0 09/21/11 10/20/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 I 10/25/11 

Form I - I N 
437 

Result c Q 

6020 

262 :3 N 

G25 ·j N* 

103 
~' 0 .541 

1 -.. 

0.455 

2840 

15.2 :J 
11.1 ~, J 
G0.2 

35500 

13.7 ::3 
1860 

430 

lOB ~ \ * 
37.3 

1150 :::1 
0.53 

0.140 

52.0 

0 . 110 

28.1 ::1 ..--
123 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Inco rpo Service Request: K1108359 

Date Collected: 08/26/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP54SB04 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.8 

Antimony GOlOB 2.0 

Arsenic G020A 0 . 49 

Barium G020A 0.049 

Beryllium G020A 0 . 020 

Cadmium G020A 0.020 

Calcium GOlOB 9.8 

Chromium G020A 0.20 

Cobalt G020A 0.020 

Copper G020A 0 . 10 

Iron GOlOB 3 . 9 

Lead G020A 0.049 

Magnesium GOlOB 0.59 

Manganese GOlOB 0 . 20 

Mercury 7471A 89 .2 

Nickel 6020A 0.20 

Potassium 6010B 59.0 

Selenium 7742 0.10 

Silver G020A 0 . 020 

Sodium GOlOB 39.3 

Thallium G020A 0.020 

Vanadium G020A 0.20 

Zinc G020A 0.5 

% Solids: 84.8 

Comments: 

Basis: DRY 

Lab Code: Kll08359-007 

MDL 
I Dil. 
1 Factor 

0.4 2.0 

0.5 2.0 

O.OG 5.0 

0.005 5.0 

0.003 5 . 0 I 
0.003 5.0 

2.0 2.0 

0.03 5.0 

0.003 5.0 

0.05 5.0 

0 . 7 2 . 0 

0.009 5.0 

0 . 06 2.0 

0.02 2.0 

8 . 92 5000 . 0 

0.03 5.0 

19.7 2.0 

0.03 2 . 0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0 . 02 5.0 

0 . 2 5.0 

Form I - IN 
438 

Date Date 
Extracted Analyzed 

09/21/11 10/0G/11 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/0G/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/0G/11 

09/21/11 10/25/11 

09/21/11 10/0G/11 

09/21/11 10/0G/11 

09/14/11 09/17/11 

09/21/11 10/25/11 

09/21/11 10/0G/11 

10/23/11 10/24/11 

09/21/11 10/20/11 

09/21/11 10/0G/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

Result c Q 

6380 

110 _j N 

74G -:) N* 

121 -0 . 529 
'-

0.459 

2190 

15 .4 ,J 
11.1 :1 
40.7 

39400 

11.5 ...._ 

1540 

452 

4340 * 
-' 

37.0 

1250 -J 
0.5G 

0.115 

82.4 

0 . 129 

23.8 ,l 
83 .4 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, In corpo Service Request: K1108359 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP57SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6010B 20.0 

Arsenic 6010B 2.0 

Barium 6020A 0.049 

Beryllium 6020A o.b19 

Cadmium 6020A 0.019 

Calcium 6010B 9.8 

Chromium 6020A 0 .2 0 

Cobalt 6020A 0.019 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.049 

Magnesium 6010B 3 . 9 

Manganese 6010B 0.20 

Mercury 7471A 99.0 

Nickel 6020A 0.20 

Potassium 6010B 58.5 

Selenium 7742 0.50 

Silver 6020A 0 . 019 

Sodium 6010B 39 . 0 

Thallium 6020A 0.019 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 86.2 

Comments: 

MDL 

0 . 4 

5.0 

0.9 

0.005 

0 . 003 

0.003 

2 . 0 

0.03 

0.003 

0.05 

0.7 

0.009 

0 . 3 

0 . 02 

9.90 

0 . 03 

19.5 

0.15 

0.008 

3.9 

0.002 

0.02 

0 .2 

Date Collected: 08/29/11 

Date Received : 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108359-010 

I Oil. Date Date 
1 Factor Extracted Analyzed 

2 . 0 09/21/11 I 10/06/11 

20 . 0 10/23/11 10/31/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2 . 0 09/21/11 10/06/11 

5000.0 09/14/11 09/17/11 

5.0 09/21/11 l 10/25/11 

2.0 09/21/11 l 10/06/11 

10.0 10/23/11 I 10/24/11 

5 . 0 09/21/11 l 10/24/11 

2.0 09/21/11 I 10/06/11 

5.0 09/21/11 I 10/25/11 

5.0 09/21/11 I 10/25/11 

5 . 0 09/21/11 I 10/25/11 

Form I - IN 
439 

Result c Q 

9140 

28900 .1 
9460 N 

161 
<-0.313 

0.826 

11600 

14 . 1 ~1 
7 . 380 J 

28.1 

44700 

0 . 250 ~ 
2370 

435 
..... 

2070 * ._.. 
20.2 

1010 ... 
2.27 

0.250 

88.0 

0.158 
......., 

20.1 

141 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K110 8359 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

. Sample Name: 11MP59.SB12 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6010B 2.0 

Arsenic 6020A 0.50 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 1. 90 

Nickel 6020A 0.20 

Potassium 6010B 59 . 4 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 39.6 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 84.2 

Comments: 

MDL 

0 .4 

0.5 

0.06 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

0.190 

0 . 03 

19 . 8 

0 . 03 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Collected: 08/ 28 /11 

Date Received: 0.9/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108359-012 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5 . 0 09/21/11 l 10/25/11 

5.0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

100.0 09/14/11 09/17/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2.0 10/23/11 10/24/11 

5.0 09/21/11 10/20/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 I 10/25/11 

Form I - IN 
440 

Result c Q 

13900 

441 _J N 

319 ' ) N* 

144 

0 .4 04 1 
0 . 192 

5170 

20.2 J 
9.290 _1 
26.2 

29600 

6.910 <::J 
6580 

441 

31.1 .1 * 

26.8 

926 0 
0 . 34 

0.471 

118 

0.083 

34 . 9 ~ 
62.0 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : Kll08359 

Date Collected: 08/28/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No .: NA 

Project N~e: Red Devi l Mine 

Matrix: SOIL 

Sample N~e: 11MP59SB14 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6010B 2.0 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0 . 20 

Mercury 7471A 1. 91 

Nickel 6020A 0 . 20 

Potassium 6010B 59.3 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 39.5 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids: 86 . 5 

· comments: 

Basis: DRY 

Lab Code: K1108359-013 

Dil. 
MDL Factor 

0.4 2.0 

0.5 2 . 0 

0 . 06 5 . 0 

0.005 5.0 

0.003 5 . 0 

0.003 5.0 

2.0 2.0 

0.03 5.0 

0.003 5 . 0 

0 . 05 5.0 

0.7 2.0 

0.009 5.0 

0.3 2.0 

0.02 2 . 0 

0 .1 91 100 . 0 

0.03 5.0 

19.8 2.0 

0 . 03 2.0 

0 . 008 5.0 

4.0 2.0 

0.002 5.0 

0 . 02 5 . 0 

0.2 5.0 

Form I - IN 
441 

Date Date 
Extracted Analyzed 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/14/11 09/17/11 

09/21/11 10/25/11 

09/21/11 I 10/06/11 

10/23/11 I 10/24/11 

09/21/11 I 10/20/11 

09/21/11 1 10/06/11 

09/21/11 I 10/25/11 

09/21/11 I 10/25/11 

09/21/11 I 10/25/11 

Result c Q 

10900 

570 j N 

366 :J N* 

101 

0.286 J 
0.198 

2090 

19.7 J 
10.7 ") 
19 .1 

32400 

5 .2 00 ~ 
3730 

817 

16.4 ..J * 

22.4 

743 :3. 
0 . 21 

0.093 

107 

0.072 

33.6 J . "-'. · 

51.9 



Columbia Analytical Services 

M etals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy And Environment, I ncorpo Service Request: K1108359 

Project No . : NA 

Project Name : Red Devi l Mi ne 

Matrix : SOI L 

Sample Name : 11MP62SB04 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 9 

Antimony 6010B 2 . 0 

Arsenic 6020A 0 . 50 

Barium 6020A 0.050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 4 . 0 

Lead 6020A 0.050 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7471A 19 . 0 

Ni ckel 6020A 0 . 20 

Potassium 6010B 59.6 

Selenium 77 42 0.10 

Silver 6020A 0.020 

Sodium 6010B 39 . 7 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 8 4. 6 

Comments: 

MDL 

0 . 4 

0 . 5 

0.06 

0 . 005 

0.003 

0.003 

2 . 0 

0 . 03 

0 . 003 

0 . 05 

0 . 7 

0 . 009 

0 . 3 

0 . 0 2 

1. 90 

0 . 03 

19.9 

0.03 

0 . 008 

4 . 0 

0 . 002 

0.02 

0.2 

Date Collected: 08/28/1 1 

Date Received : 09/07/ 1 1 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1108359-015 

Dil. Date Date 
Factor Extracted Analyzed 

2 . 0 09/21/11 10/06/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

2 . 0 09/21/11 10/06/11 

1000.0 09/1 4/11 09/17/11 

5 . 0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2.0 10/23/11 10/24/11 

5 . 0 09/21/11 10/24/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/2 5/11 

5.0 09/21/11 10/25/11 

Fo r m I - IN 
442 

Result c Q 

8510 

973 \ N 

416 1 N* 
.../ 

112 

0 . 370 :J 
0 . 199 

6350 

15.4 j 
9 . 590 1 

24 . 2 

24900 

8 . 180 1 
5770 

463 

906 j * 
35.8 

1150 :.1 
0 . 58 

0 . 158 

66 .4 

0 . 086 

29.1 \. ) 
58 . 6 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Env ironmen t, I nco r po Service Request: K1 108359 

Project No . : NA 

Project N~e: Red Devil Mine 

Matrix : SOI L 

Sample N~e: 11MP62SB24 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 9 

Antimony 6020A 0.050 

Arsenic 6020A 0.49 

Barium 6020A 0 . 049 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 4 . 0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 0.018 

Nickel 6020A 0.20 

Potassium 6010B 59.6 

SeleniU:m 7742 0.10 

Silver 6020A 0 . 020 

Sodium 6010B 39.7 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Solids : 77.5 

Comme n ts: 

MDL 

0.4 

0.009 

0 . 06 

0 . 005 

0 . 003 

0.003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0.3 

0 . 02 

0 . 002 

0.03 

19 . 9 

0 . 03 

0.008 

4 . 0 

0.002 

0.02 

0.2 

Date Collected: 08/28/1 1 

Date Received : 09/0 7 / 11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1108359-016 

I Oil. Date Date 
1 Factor Extracted Analyzed 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

2 . 0 09/21/11 10/06/11 

1.0 09/14/11 09/17/11 

5 . 0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2 . 0 10/23/11 10/24/11 

5 . 0 09/21/11 10/20/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 I 10/25/11 

5.0 09/21/11 I 10/25/11 

5 . 0 09/21/11 I 10/25/11 

Form I - IN 
443 

Result c Q 

17400 

4 . 550 "-"1 N 

26 . 4 N* 

141 

0 . 431 0 
0.286 

2870 

19.7 :::J 
7 . 710 : J 

22.5 

13600 

7 . 950 '1-l 
4100 

116 

0 . 787 "-..J * 

29.4 

780 
' 

1.23 

0.152 

161 

0.115 

40.5 .... 

64 . 1 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108359 

Date Collected: 08/29/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOI L 

Sample Name: 11MP57SBOG 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9.9 

Antimony GOlOB 2.0 

Arsenic G020A 0.49 

Barium G020A 0.049 

Beryllium G020A 0.020 

Cadmium G020A 0.020 

Calcium GOlOB 9.9 

Chromium G020A 0 . 20 

Cobalt G020A 0.020 

Copper 6020A 0.10 

Iron GOlOB 3.9 

Lead G020A 0 . 049 

Magnesium GOlOB 3.9 

Manganese GOlOB 0.20 

Mercury 7471A 1.9G 

Nickel G020A 0.20 

Potassium GOlOB 59.1 

Selenium 7742 0 . 10 

Silver G020A 0.020 

Sodium · 6010B 39.4 

Thallium G020A 0.020 

Vanadium G020A 0 . 20 

Zinc G020A 0.5 

% Solids: 89.0 

Comments: 

Basis : DRY 

Lab Code : Kll08359-017 

Oil. 
MDL Factor 

0 . 4 2.0 

0.5 2.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2 . 0 

0.03 5 . 0 

0.003 5 . 0 

0.05 5.0 

0.7 2 . 0 

0 . 009 5.0 

0.3 2.0 

0 . 02 2.0 

0.196 100.0 

0.03 5.0 

19 . 7 2 . 0 

0 . 03 2 . 0 

0.008 5 . 0 

3.9 2.0 

0 . 002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
444 

Date Date 
Extracted Analyzed 

09/21/11 10/0G/11 

09/21/11 10/0G/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 I 10/25/11 l 
09/21/11 10/25/11 

09/21/11 10/0G/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/0G/11 

09/21/11 10/25/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/14/11 09/17/11 

09/21/11 10/25/11 

09/21/11 10/0G/11 

10/23/11 10/24/11 

09/21/11 10/20/11 

09/21/11 10/0G/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

Result c Q 

W300 

57.8 ~ N 

--581 N* 

89.1 

0 .425 -j 
0.295 

1930 
__. 

17.1 -
10.9 

......, 

22.5 

37900 

8.550 _J 
2510 

492 

15.2 \ * 
25 . 7 

·.J 

-823 ...... 
0 . 32 

0.083 

54.9 

0.082 -35.6 i.. 

58.3 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108359 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name : 11MP52SB26 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6010B 2.0 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4 . 0 

Lead 6020A 0.049 

Magnesium 6010B 0 . 60 

Manganese 6010B 1.99 

Mercury 7471A 1. 73 

Nickel 6020A 0.20 

Potassium 6010B 59 . 6 

Selenium 7742 0.10 

Si lver 6020A 0 . 020 

Sodium 6010B 39 . 7 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Solids: 90 . 7 

Comments: 

Date Collected: 08/26/11 

Date Received: 09/07/11 

Units : mg /Kg 

Basis : DRY 

Lab Code: K1108359-018 

Dil. Date Date 
MDL Factor Extracted Analyzed 

0.4 2.0 09/21/11 10/06/11 

0.5 2 . 0 09/21/11 10/06/11 

0.06 5.0 09/21/11 10/25/11 

0.005 5 . 0 09/21/11 10/25/11 

0 . 003 5.0 I 09/21/11 10/25/11 

0 .003 5.0 09/21/11 10/25/11 

2.0 2 . 0 09/21/11 10/06/11 

0.03 5 . 0 09/21/11 10/25/11 

0 . 003 5.0 09/21/11 10/25/11 

0 . 05 5 . 0 09/21/11 10/25/11 

0.7 2 . 0 09/21/11 10/06/11 

0.009 5 . 0 09/21/11 10/25/11 

0 . 06 2.0 09/21/11 10/06/11 

0 . 40 2.0 09/21/11 10/06/11 

0 . 173 100.0 09/14/11 09/17/11 

0.03 5.0 09/21/11 10/25/ 11 

19.9 2.0 09/21/11 10/06/11 

0.03 2 . 0 10/23/11 10/24/11 

0 . 008 5.0 09/21/11 10/20/11 

4.0 2.0 09/21/11 10/06/11 

0 . 002 5 . 0 09/21/11 10/25/11 

0.02 5.0 09/21/11 10/25/11 

0 .2 5.0 09/21/11 I 10/25/11 

Fo rm I - IN 
445 

Result c Q 

5090 

70 . 2 ·1 N 

174 1 N* 
~ 

267 

0. 7271 .J 
0.838 

4680 

13.8 c. 
15.0 -

\. 

54 . 7 

65900 

11.9 ~ 
1030 

1790 

25 . 0 * ' 
60.8 

1310 ... 
0 . 81 

0.184 

60.5 

0.159 

27 . 0 "" 
136 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: Kll08359 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP57SB08 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6010B 2.0 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0 . 050 

Magnesium 6010B 3.9 

Manganese 6010B 0 . 20 

Mercury 7471A 2.00 

Nickel 6020A 0.20 

Potassium 6010B 58 . 9 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.2 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids: 89.4 

Comments: 

MDL 

0 .4 

0 . 5 

0 . 06 

0 . 005 

0.003 I 
0.003 

2.0 

0.03 

0.003 

0.05 

0 . 7 

0.009 

0.3 

0.02 

0.200 

0.03 

19.6 

0.03 

0.008 

3.9 

0.002 

0.02 

0.2 

Date Collected: 08/29/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108359-019 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2.0 09/21/11 10/06/11 

100.0 09/14/11 09/17/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2.0 10/23/11 10/24/11 

5 . 0 09/21/11 10/20/11 

2.0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

Form I - IN 
446 

Result c ('\ 

"" 
7640 

137 :] N 

483 J N-A: 

85.9 

0.388 ' '] 
0.318 

1780 

17 . 0 j 
10.9 .] 
28.8 

29400 

6 . 570 .:J 
2460 

395 

33 . 9 .:J * 
30.4 

1010 J 
0.24 

0.130 

78 . 7 

0.093 

24.7 ,) 
70.0 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environmen t , Incorpo Service Request: K11 08359 

Date Collected: 08/ 2 8/11 

Date Received : 09 / 07 /1 1 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP62SB14 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.049 

Arsenic 6020A 0.51 

Barium 6020A 0.051 

I Beryllium I 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.051 

Magnesium 6010B 3 . 9 

Manganese 6010B 0.20 

Mercury 7471A 0.017 

Nickel 6020A 0.20 

Potassium 6010B 59.1 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.4 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids : 86.7 

Commen ts: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108359-020 

MDL 
I Dil. 
1 Factor 

0.4 2.0 

0 . 009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.03 5 . 0 

0.003 5.0 

0.05 5.0 

0 . 7 2.0 

0 . 009 5.0 

0.3 2.0 

0.02 2.0 

0.002 1.0 

0.03 5.0 

19.7 2.0 

0.03 2.0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Fo rm I - I N 
447 

Date Date 
Extracted Analyzed 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/25/11 

09/21/11 10/06/11 

09/21/11 10/25/11 

09/21/11 10/06/11 

09/21/11 10/06/11 

09/14/11 09/17/11 

09/21/11 10/25/11 

09/21/11 10/06/11 

10/23/11 ' 10/24/11 

09/21/11 I 10/20/11 

09/21/11 I 10/06/11 

09/21/11 I 10/25/11 

09/21/11 I 10/25/11 

09/21/11 I 10/25/11 

Result c f'l 

" 
11800 

3.230 ·1 N 

27.3 -:\ N* 

75 . 7 

0.187 ·--J 
0.143 

1920 

17.1 .J 
6.330 .1 

17 . 5 

16200 

9.180 ..... 1 
4260 

102 

0.493 1 * 
51.7 

1140 ,] 
0.56 

0.096 

103 

0.063 

22.6 ,-} 
41.2 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108359-DV-RDM SPLP METALS.DOC- 11/3/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108359  

Sampling Dates:  08/24/2011 to 08/28/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: J.Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:    12/8/2011        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP51SB06 K1108359-003 

 
2 11MP52SB06 K1108359-004 

 
3 11MP52SB10 K1108359-005 

 
4 11MP59SB12 K1108359-012 
   
   
   
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      *         Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits with the exception of 
Sodium, which exceeded the control limit.  Associated sample results were qualified as 
estimated (J).   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP51SB06 was used for matrix spike for Mercury; recovery was within 
control limits.  Sample 11MP52SB06 was used for matrix spike and matrix spike duplicate for 
total metals.  Antimony had greater than 125% recovery in the duplicate; associated sample 
results were qualified as estimated (J) or rejected (R). 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
            Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments:  Sample 11MP51SB06 was analyzed as a laboratory duplicate for Mercury.  
Sample 11MP52SB06 was analyzed as a laboratory duplicate for all total metals.  All RPDs were 
within control limits with the exception of Aluminum; associated results were qualified as 
estimated (J).   
   

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Sample 11MP23SB20 was used for serial dilution analysis.  Aluminum, Silver, 
and Vanadium had % Differences greater than 10%; however, initial sample results were less 
than 50x the MDL so no action was taken. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
             Acceptable 
              Acceptable with qualification   
              Unacceptable 
       X      Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
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Comments: Not analyzed. 
 

 
 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP51SB06 
Al: (1.010 mg/L)*(50mL/50mL) = 1.010 mg/L = 1010 ug/L 
Lab reported 1010 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1108359 

Date Collected: 08/24/11 Project No.: NA 

Project N~e: Red Devil Mine 

Matrix : SPLP 

Sample Name: 11MP51SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50 

Antimony 6010B 50 . 0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5.0 

Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10.0 

Cobalt 6010B 10 

Copper 6010B 10.0 

Iron 6010B 20.0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 6010B 5 . 0 

Mercury 7470A 1. 00 

Nickel 6010B 20.0 

Potassium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20.0 

Sodium 6010B 10000 

Thallium 6010B 100 

Vanadium 6010B 10.0 

Zinc 6010B 500 

% Solids: 0.0 

Comments: 

MDL 

30 

20.0 

20 

1.0 

0.20 

0.8 

10.0 

3.0 

2.0 

5.0 

2.0 

8.0 

0 . 7 

0 . 4 

0 .40 

2 . 0 

50 

30 

5 . 0 

5 . 0 

30 

5.0 

2 . 0 

Date Received: 09/07/11 

Units : ug/L 

Basis: NA 

Lab Code: K1108359-003 

Oil. 
Factor 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Form I - IN 
36 

Date Date 
Extracted Analyzed 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

09/14/11 10/13/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

Result c Q 

1010 :\ * 
2220 -::1 

614 

11 . 1 J 

0.20 u 

0.8 u 

55800 

3.0 u 

2 . 0 u 
17.8 

4.2 J 

8 . 0 u 

52.8 J 

0 .4 u 
0.88 J 

2 . 0 u 

323 J 

30 u 

5.0 u 

3360 J 

30 u 

9 . 2 J 

34.8 J 



Client: 
Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

11MP51SB06 K11 08359-003 
1IMP51SB06D Kll08359-003D 
11MP51SB06S Kl108359-003S 
11MP52SB06 Kll 08359-004 

11MP52SB06D K1108359-004D 

11MP52SB06S K1108359-004S 

11MP52SB06SD Kll 08359-004SD 

11MP52SBIO Kl108359-005 
11MP59SB12 Kl108359-012 

Method Blank Kll08359-MB 

Date: 

35 

Service Request: Kll08359 
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INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environme nt, In co r po Service Request : K1 1 08359 

Date Collected: 08/26/ 1 1 

Date Received : 09/0 7 /1 1 

Units : ug/ L 

Project No.: NA 

Project Name : Red Devil Mi ne 

Matrix : SPLP 

Sample Name : 11MP52SB06 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50 

Antimony 6010B 50 . 0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5 . 0 

Cadmium 6010B 10 

Calcium 60 1 0B 1000 

Chromium 6010B 10.0 

Cobalt 6010B 10 

Copper 6010B 10.0 

Iron 6010B 20.0 

Lead 6010B 50 . 0 

Magnesium 6010B 200 

Manganese 60 1 0B 5.0 

Mercury 7470A 1. 00 

Nickel 6010B 20 . 0 

Potass ium 6010B 400 

Sel enium 60 10B 100 

Silver 6010B 20.0 

Sodium 6010B 10000 

Thallium 6010B 100 

Vanadium 6010B ' 10 . 0 

Zinc 6010B 500 

% Sol i ds : 0.0 

Comments: 

MDL 

30 

20 . 0 

20 

1.0 

0 . 20 

0 . 8 

10.0 

3 . 0 

2 . 0 

5.0 

2.0 

8 . 0 

0 . 7 

0.4 

0 . 40 

2 . 0 

50 

30 

5 . 0 

5 . 0 

30 

5 . 0 

2.0 

Basis : NA 

Lab Code : Kll08359 - 004 

Dil. 
Factor 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

i.O 
1.0 

1 . 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1. 0 

1.0 

1. 0 

Form I - IN 
37 

Date 
Extracted 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

09/1 4/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

10/11/11 

Date 
Analyzed 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/1 1 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

10/12/11 

I 10/13/11 

I 10/12/11 

I 10/12/11 

l 10/12/11 

I 10/12/11 

I 10/12/11 

l 10/12/11 

I 10/12/11 

I 10/12/11 

Result ,.. 
Q .... 

809 ] * 
3100 T 

841 

20 . 0 J 

0.20 u 
0 . 8 u 

2950 

3 . 0 u 

2.0 u 

5.0 u 

1870 

8 . 0 u 

2660 

17 . 8 

9.40 

2.1 J 

1040 

30 u 

5 . 0 u 

8440 J 

30 u 

5 . 0 u 

20.8 J 
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Client: Ecology And Environment, Incorpo Service Request : K11083S9 

Date Collected : 08/26/1 1 Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Sample Name: 11MP52SB10 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50 

Antimony 6010B 50.0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5.0 

Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10 . 0 

Cobalt 6010B 10 

Copper 6010B 10.0 

Iron 6010B 20 . 0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 6010B 5 . 0 

Mercury 7470A 1. 00 

Nickel 6010B 20.0 

Potassium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20.0 

Sodium 6010B 10000 

Thallium 6010B 100 

Vanadium 6010B 10.0 

Zinc 6010B 500 

% Solids: 0.0 

Comments: 

Date Received: 09/07/11 

Units: ug/L 

Basis: NA 

Lab Code: K1108359-005 

MDL 
I Dil. 
1 Factor 

30 1.0 

20.0 1.0 

20 1.0 

1.0 1.0 

0.20 1.0 

0.8 

10.0 

3 . 0 

2.0 

5 . 0 

2.0 

8 . 0 

0.7 

0 . 4 

0 .4 0 

2 . 0 

50 

30 

5.0 

5 . 0 

30 

5.0 

2 . 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Form I - IN 
38 

Date Date 
Extracted Analyzed 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

09/14/11 10/13/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

Resul t c Q 

2320 -1 * 
241 :) 

86 J 

27.9 J 

0 . 20 u 
0.8 u 

1210 

3 . 8 J 

2.0 u 

5.0 u 

2530 

8.0 u 
619 

20 .1 

4.51 

4.3 J 

445 

30 u 

7.6 J 

7820 J 

30 u 

9 . 8 J 

47.6 J 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08359 

Date Collected: 08/28/11 

Date Received: 09/07/11 

Units: ug/L 

Project No.: NA 

Project N~e: Red Devil Mine 

Matrix: SPLP 

Sample Name: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

% Solids: 

Comments: 

11MP59SB12 

" " v.v 

Analysis 
Method 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

7470A 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

6010B 

MRL 

50 

50.0 

100 

1000 

5.0 

10 

1000 

10.0 

10 

10.0 

20.0 

50.0 

200 

5.0 

1. 00 

20.0 

400 

100 

20.0 

10000 

100 

10.0 

500 

MDL 

30 

20.0 

20 

1.0 

0.20 

0.8 

10.0 

3.0 

2.0 

5.0 

2.0 

8.0 

0.7 

0.4 

0.40 

2.0 

50 

30 

5.0 

5.0 

30 

5.0 

2.0 

Basis: NA 

Lab Code: K1108359-012 

I Oil. 
1 Factor 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

' 1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Form I - IN 
39 

Date Date 
Extracted Analyzed 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

09/14/11 10/13/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

10/11/11 10/12/11 

Result c Q 

1090 --=:) * 
3080 ·:s 

208 

18.7 J 

0.20 u 
0.8 u 

1380 

3.0 u 

2.0 u 

5.1 J 

1690 

8.0 u 

2560 

15.7 

2.43 

3.0 J 

399 J 

30 u 

10.4 J 

1680 J 

30 u 

5.0 u 

22.0 J 



Columbia Analytical Services 

SPLP Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108359 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SPLP 

Sample Name: Method Blank 

Analysis 
Analyte Method MRL 

Aluminum 6010B 50 

Antimony 6010B 50.0 

Arsenic 6010B 100 

Barium 6010B 1000 

Beryllium 6010B 5.0 I 
Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10.0 

Cobalt 6010B 10 

Copper 6010B 10.0 

Iron 6010B 20.0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 6010B 5.0 

Mercury 7470A 1. 00 

Nickel 6010B 20.0 

Potassium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20.0 

.Sodium 6010B 10()00 

Thallium 6010B 100 

Vanadium 6010B 10.0 

Zinc 6010B 500 

% Solids: 0.0 

Comments: 

Date Collected: 

Date Received: 

Units: ug/L 

Basis: NA 

Lab Code: K1108359-MB 

Oil. Date Date 
MDL Factor Extracted Analyzed 

30 1.0 10/11/11 I 10/12/11 

20.0 1.0 10/11/11 10/12/11 

20 1.0 10/11/11 10/12/11 

1.0 1.0 10/11/11 10/12/11 

0.20 1.0 10/11/11 10/12/11 

0.8 1.0 10/11/11 10/12/11 

10.0 1.0 10/11/11 10/12/11 

3.0 1.0 10/11/11 10/12/11 

2.0 1.0 10/11/11 10/12/11 

5.0 1.0 10/11/11 10/12/11 

2.0 1.0 10/11/11 10/12/11 

8.0 1.0 10/11/11 10/12/11 

0.7 1.0 10/11/11 10/12/11 

0.4 1.0 10/11/11 10/12/11 

0.40 1.0 09/14/11 10/13/11 

2.0 1.0 10/11/11 10/12/11 

50 1.0 10/11/11 10/12/11 

30 1.0 10/11/11 10/12/11 

5.0 1.0 10/11/11 10/12/11 

5.0 1.0 10/11/11 10/12/11 

30 1.0 10/11/11 I 10/12/11 

5.0 1.0 10/11/11 1 10/12/11 

2.0 1.0 10/11/11 I 10/12/11 

Form I - IN 
40 

Result c Q 

30 u * 
20.6 J 

20 u 
1.0 u 

0.20 u 
0.8 u 
561 J 

3.0 u 

2.0 u 

5.0 u 

4.3 J 

8.0 u 

62.9 J 

0.4 u 
0.40 u 

2.0 u 

50 u 

30 u 

5.0 u 
4840 J 

30 u 

5.0 u 

26.9 J 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108359-DV-RDM TCLP METALS.DOC- 11/10/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108359  

Sampling Dates:  08/26/2011 
 
Sample Matrix:  Soil  

Analytical Method: TCLP Metals (1311/6010B/7470A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:   12/7/2011         
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP51SB06 K1108359-003 

 
2 11MP52SB06 K1108359-004 

 
3 11MP52SB10 K1108359-005 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      X       Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      X       ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108359-DV-RDM TCLP METALS.DOC- 11/10/10 Page 5 of 9 

 
3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
     X        Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  11MP51SB06 was analyzed for matrix spike and matrix spike duplicate.  All 
recoveries were within control limits. 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Sample 11MP51SB06 was analyzed as a laboratory duplicate.  All RPDs were 
within control limits with the exception of Selenium, which exceeded 20%.  However, initial 
sample result was less than 5x the MDL, so no action was taken. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: % Differences for all analytes were within control limits with the exception of 
Barium; however, initial sample result was less than 50x MDL so no action was taken. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
             Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Post digestion spike analysis was within QC criteria 
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP51SB06 
As: (0.1371 mg/L)(50ml/50ml) = 0.1371 mg/L 
Lab reported 0.14 mg/L 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X       Acceptable 
            Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1108363 
 

 
Sampling Dates:  8/17/2011 – 8/29/2011 

 
Sample Matrix:  Soil  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:        12/06/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 11MP48SB08 

1 
K1108363-001 

 
2 11MP48SB16 

 
K1108363-002 

 
3 11MP49SB14 

 
K1108363-004 

 
4 11MP50SB04 

 
K1108363-005 

 
5 11MP51SB14 

 
K1108363-006 

 
6 11MP58SB16 

 
K1108363-008 

 
7 11MP60SB14 

 
K1108363-009 

 
8 11MP63SB04 

 
K1108363-012 

9 11MP63SB06 
 

K1108363-013 

10 11MP66SB18 
 

K1108363-014 

11 11MP29SB28 
 

K1108363-015 

12 11MP27SB08 
 

K1108363-016 

13 11MP59SB18 
 

K1108363-017 

14 11MP46SB12 
 

K1108363-018 

15 11MP45SB10 
 

K1108363-019 

16 11MP66SB24 
 

K1108363-020 

17 11MP28SB12 
 

K1108363-021 

18 11MP45SB04 
 

K1108363-022 

19 11MP47SB04 
 

K1108363-023 

20 11MP61SB06 
 

K1108363-024 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *        Matrix Spike recoveries  
      *     Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     *         ICP Serial Dilution results  
      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
               YES  

6 
 
Duplicate Analyses 

 
               NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
               NO  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                NO  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable. 
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108363-DV-RDM-METALS_120611.DOC- 12/6/11 Page 4 of 10 

1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory.  
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP58SB16 was used for matrix spike and matrix spike duplicate for all 
total metals.  Antimony, Calcium, Copper, Magnesium, and Zinc exceeded 125%.  Associated 
sample results were qualified as estimated (J).  Sample 11MP48SB08 was used for matrix spike 
and matrix spike duplicate for Selenium.  Percent recovery exceeded control limits; however 
parent sample result was greater than four times the spike result so no action was taken.  A 
Batch QC sample was used for matrix spike and matrix spike duplicate for all total metals.  
Antimony was less than 75% recovery, and Arsenic exceeded 125% recovery; associated 
results were qualified as estimated (J). 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
       X     Acceptable   
            Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination that would result in qualification. 
 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  11MP48SB080 was a Mercury and Selenium duplicate with Mercury RPD 
exceeding control limits; associated sample results were qualified as estimated (J).  
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11MP58SB16 was a duplicate of all total metals; RPDs were within control limits with the 
exception of Antimony, which exceeded 35%.  Associated results were qualified as estimated 
(J).  A Batch QC sample was a duplicate of all total metals; RPDs were within control limits with 
the exception of Arsenic, which exceeded 35%.  Associated results were qualified as estimated 
(J). 
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
 
Serial Dilution: 11MP59SB18 was analyzed as a serial dilution of Mercury; % Difference was 
greater than 10%.  Associated results were qualified as estimated (J). 11MP58SB16 was 
analyzed by serial dilution for a subset of total metals.  % Differences were within control limits 
with the exception of Sodium; however, sample result was less than 50x the MDL, so no action 
was taken. Sample 11MP66SB18 was analyzed by serial dilution for  a subset of total metals. % 
Differences were within control limits with the exception of Antimony; however, initial sample 
result was less than 50x the MDL, so no action was taken.  A Batch QC sample was analyzed by 
serial dilution for all total metals. Aluminum, Beryllium, Chromium, Cobalt, Lead, Potassium, and 
Vanadium exceeded 10% Difference and were greater than 50x the MDL; associated results 
were qualified as estimated (J).  
 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108363-DV-RDM-METALS_120611.DOC- 12/6/11 Page 8 of 10 

 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP48SB08 
Aluminum: (17.17 mg/L) (0.1L/ 1.08g) (2) (100/93.3) = 3.407 mg/g = 3407 mg/kg 
Lab Reported 3410 mg/kg 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
      
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
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Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
 
 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
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Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request : Kll08363 

Project No. : NA 

Pr oject Name: Red Devil Mine 

Matrix: SOIL 

Sample Name : 11MP48SB08 

Analysis 
Analyte Method MRL 

AlUminum I 6010B I " n I "'·"' 
1 Antimony I 6010B I 2.0 I 

Arsenic I 6010B I 2.0 I 
Barium 6020A 0 . 049 

Beryllium 6020A 0 . 020 I 
Cadmium 6020A 0 . 020 

Calcium 6010B 9.9 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0 . 20 

Mercury 7471A 37 . 7 I 

Nickel 6020A 0.20 

Potassium 6010B 59.5 

Selenium 7742 0.49 

Silver 6020A 0 . 020 

Sodium 6010B 39.7 

Thallium 6020A I 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids: 93 . 3 

Comments: 

MDL 

0.4 i 
0.5 I 

! 
0.9 I 

0 . 005 

0.003 

0 . 003 

2.0 

0.03 

0 . 003 

0.05 

0 . 7 I 
0.009 

0.3 
' 0 . 02 

3.77 

0 . 03 

19.8 

0 .15 

0.008 

4.0 

0.002 I 
0.02 

0.2 

Date Collected: 08/29/11 

Date Received : 0 9/ 07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108363-001 

Dil. I Date Date 
Factor Extracted Analyzed 

2.0 i 09/21/11 I 10/06/11 j 
..., 

" I nn/~1/11 I 1n/nc/11 I .<..v ! V:7f L..Lf .L...t.. I ...t..VJ VVf •...t.. I 

2 . 0 09/21/11 I 10/06/11 

5.0 09/21/11 I 10/25/11 

5 . 0 09/21/11 I 10/25/11 I 

5.0 09/21/11 10/25/11 

2.0 I 09/21/11 10/06/11 I 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 I 
2.0 09/21/11 I 10/06/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 
' 2 . 0 09/21/11 10/06/11 

2000.0 09/14/11 09/14/11 

09/21/11 10/25/11 
I 

5 . 0 

2.0 09/21/11 10/06/11 

10 . 0 10/23/11 10/27/11 

5.0 I 09/21/11 10/20/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 I 
5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

I 
c I 

I 
Result I Q I 

341Dl ......, > I I 
. ! 

~?II I - I N -~~I ) I I 

255o I ., N 

110 

0.619 
' 

0.451 

4900 
.., 
_, 

. 27.3 .... 
14.6 "' ) 
50.3 1 . 

44400 I 
13.7 .l 
5870 

639 

304 * I --57 . 6 

1420 

1. 03 ~ N 
. .._, 

0.193 

64.2 

0.1691 . 
25.5 l 

102 .1 



Client: 
Project Name: 
Project No.: 

Comments: 

Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

"ample Name: Lab Code: 

Batch QC3D K11 083:i4-003D 

Batch QC3S Kll 08354-0038 

Batch QC3SD Kll 08354-003SD 

Batch QClD Kll 08359-005D 

Batch QClS Kll 08359-005S 

Batch QCISD Kl108359-005SD 

11MP48SB08 Kl108363-001 

11MP48SB08D Kll 08363-00lD 

11MP48SB08S Kll 08363-00lS 

11MP48SB08SD Kll08363-001SD 

11MP48SB16 T71 1 /\0"2 C"l f\il.., 
&_l_.J.\10J\JJ-UU.t.. 

11MP49SB14 K11 08363-004 

11MP50SB04 Kll 08363-005 

11MP51SB14 Kll 08363-006 

11MP58SB16 K 11 08363-008 

11MP58SB16D K11 08363-008D 

11MP58SB16S K11 08363-008S 

11MP58SB16SD K1108363-008SD 

11MP60SB14 K11 08363-009 

11MP63SB04 K1108363-012 

11MP63SB06 K1 Hl8363-013 

11MP66SB18 K1108363-ll14 

11MP29SB28 K 11 08363-015 

11MP27SB08 K1108363-016 

11MP59SB18 K11 08363-1117 
11MP46SB12 Kll 08363-018 

11MP45SB10 Kll 08363-019 

11MP66SB24 Kll08363-020 

11MP28SB12 K1108363-021 
11MP45SB04 Kl108363-022 
11MP45SB04D Kll 08363-022D 
11MP45SB04S K1108363-022S 
11MP45SB04SD K1108363-022SD 
11MP47SB04 Kll 08363-023 
11MP61SB06 K 1108363-0 24 

Method Blank K1108363-MB 1 

Method Blank K1108363-MB2 

Service Request: Kll08363 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy A,.'ld Environment , I nco rpo Service Request : Kl1 08363 

Project No .: NA 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name : 11MP48SB16 

! I Ana l ysis I I 
Analyte j Method MRL I 

Alu1ninum I ,."' ... "' ..... I " " I OV..LUD ~.~ 

1 Antimony I 6010B I 2.0 I 
Arsenic 6010B I 2 . 0 

Barium 6020A 0.049 

Be r yllium 6020A I 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 4.0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury .7471A 1. 91 I 

Nickel 6020A 0.20 

Potassium 6010B 59 . 4 

Selenium 7742 0.10 

Silver 602 0A 0 . 020 

Sodium 6010B 39 . 6 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Solids: 87 . 9 

Comments : 

.MDL 

n ~ I v . .. 

0.5 I 
I 

0 . 9 

0.005 

0 . 003 I 
0.003 

2 . 0 

0 . 03 

0.003 

0 . 05 

0 . 7 

0 . 009 I 

0 . 3 

0 . 02 

0.191 

0 . 03 

19 . 8 

0 . 03 

0.008 I 
4 . 0 

0.002 I 
I 

0.02 

0 . 2 

Date Collected: 08/29/ 11 

Date Received: 09/0 7 / 11 

Units: mg / Kg 

Basis: DRY 

Lab Code : K1108363-002 

Dil. Date Date 
Factor Extracted Analyzed 

..., " "- . v 1 09/21/11 I 10/05/11 l 

.... n 
1 09/21/11 I 10/06/11 1 .<. . v 

2 . 0 I 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

5 . 0 I 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 I 
5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 I 10/25/11 

2.0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2 . 0 09/21/11 10/06/11 

100 . 0 09/14/11 1 09/1 4/11 i 

5.0 09/21/11 10/25/11 

2 . 0 09/21 /11 10/06/11 

2 . 0 10/23/11 10/25/11 

5 . 0 09/21/11 10/20/11 

2 . 0 09/21/11 10/06/11 

5 . 0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

I I 
Result I I c Q 

117ool ... I I l 
.ns! > I N ! 

215o I :.J I N 

128 

0 . 334 
....... 

I 
0.181 

2280 .) I 

25 . 8J~ 
8.420 ,7 

25.5 ._) 
29100 I 
7. 2 60 iJ I 

3480 ~J 
259 

93.3 °' i * 
I 

28 . 4 

1120 

0.29 --+ N 

0 . 128 

127 

0 . 123 

30 . 4 I 
58.0 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology fu~d Environment , Incorpo Service Request : K110 8363 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP49SB14 

A..."l.alysis I 
I Analyte Method I MRL 

Al urn.i n wu I 6010B 9 a9 I 
Antimony I ~,....1nn 

OV.J.UC I 2 ,... .v I 
Arsenic i 6020A 0.49 

Barium 6020A 0.049 

i Beryllium I 6020A I 0.020 I 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper I 6020A 0 .10 

Iron 6010B 4 . 0 

Lead 6020A 0.049 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury I 7471A I 1. 96 I 

Nickel 6020A 0.20 

Potassium 6010B 59.2 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39 . 5 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 91.3 

Comments: 

MDL 

0.4 I 
0 . 5 I 

! 
0 . 06 I 

0.005 

0.003 

0 . 003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

0 . 196 

0.03 

19.7 

0 . 03 

0.008 

4 . 0 

0.002 

0.02 

0 . 2 

Date Collected: 08/26/11 

Date Received : 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108363-004 

Dil . Date Date 
Factor Extracted Analyzed 

2.0 1 09/21/11 I 10/06/11 1 
2 . 0 I 09/21/11 I 10/06/11 I 

I I I 

5.0 I 09/21/11 I 10/25/11 
' 5.0 09/21/11 10/25/11 

5 . 0 09/21/11 I 10/25/11 

5 . 0 09/21/11 10/25/11 

2.0 09/21/11 ! 10/06/11 I 
I I 

5.0 09/21/11 10/25/11 

5.0 09/21/11 10/25/11 

5 .. 0 09/21/11 1 10/25/11 

2 . 0 09/21/11 10/06/11 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2.0 09/21/11 i 10/06/11 

100.0 09/14/11 09/14/11 i 

5.0 09/21/11 10/25/11 

2 . 0 09/21/11 10/06/11 

2 . 0 10/23/11 10/25/11 

5.0 09/21/11 10/20/11 

2.0 09/21/11 10/06/11 

5.0 I 09/21/11 
I 

I 10/25/11 
I 

5.0 09/21/11 10/25/11 

5 . 0 09/21/11 10/25/11 

I I I 
Result I s i Q 

12ooo 1:. ! 
94.6! .::3 I N I I 

35.6 
..,., 

I N* 
~ 

104 

0 . 282, ,'-1 I 
0.153 

2590 1 .... 

19.9. : 

6.020 .:.1 
16.0 

<-

179001 

4.830 .....) 

4250 

221 

38 . 5 . .. * 
I 

19.9 

775 ._) 
0.05 J , 

0. 071 

177 

0 . 065 

30.1 '""'i 

43.8 
( ) 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecol ogy ~~d Environme n t, I ncorpo SerTice Request : K1108363 

Project No . : NA 

Pr oject Name: Red Devil Mine 

Matrix: SOIL 

Sample Name : 11MP50SB04 

! Anal:1-·sis I I 
Analyte Method MRL I 

Alu:minum 6010B I " n I :> . o 

1 Antimony I 6020A I 0 . 049 I 
Arseni c I 6020A I 0.50 I 
Barium 6020A 0 . 050 I 
Beryll i um 6020A I 0 . 020 

I 

Cadmium 6020A 0.020 

Calcium 6010B 9 . 8 I 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 3 . 9 

Lead 6020A 0 . 050 

Magnesium 6010B 0.59 

Manga nese 6010B 0.20 

Mercury 7 47 1A 1. 82 I 

Nickel 6020A 0 . 20 

Potassium 6010B 58.9 

Selenium 7742 0.49 

Silver 6020A 0.020 

Sodium 6010B 39 . 2 

Th allium 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Sol ids : 91 . 0 

Comments: 

MDL 

" A l v . .. 

" ,... ,.... ,... I 
U. V U':J ! 
0 . 06 I 

0 . 005 

0 . 003 I 
0 . 003 

2.0 I 

0.03 

0 . 003 

0 . 05 

0.7 

0 . 009 

0 . 06 

0 . 02 

0.182 

0.03 

19 . 6 

0. 1 5 

0.008 

3 . 9 

0.002 

0 . 02 

0 .2 

Date Collected : 08/24/ 11 

Date Received : 09/07/ 11 

Units: mg /Kg 

Basis : DRY 

Lab Code: K1108363-005 

Dil . Date I Date 
Factor Extracted I Analyzed 

.., 
" 1 09/21/1 1 I 10/06/11 ! L o V 

5 . 0 I 09/2 1 /11 I '11'\/'lt:./11 I 
! I .J..Vf 4 -J f -*""- I 

5.0 I 09/21/11 I 10/25/11 

5 . 0 09/21/11 I 10/25/11 

5.0 09/21/11 I 10/25/11 

5 . 0 09/21/11 I 10/25/11 

2.0 09/21/11 I 10/06/11 l 
5 . 0 0 9/21/11 I 10/25/11 

5.0 09/21/11 I 10/25/11 

5 . 0 09/21/11 1 10125;11 

2 . 0 I 09/21/11 I 10/06/11 

5.0 09/21/11 I 10/2 5/11 I 

2 . 0 09/21/11 I 10/06/11 

2 . 0 09/21/11 1 1o;o6;11 

100.0 09/1 4/11 1 o9/14/11 

5 . 0 09/21/11 I 10/25/11 

2 . 0 09/21/11 I 10/06/11 

10 . 0 1 0/23/11 I 10/27/11 

5 . 0 09/21/11 l 10/20/11 

2.0 09/21/11 I 10/06/11 

5 . 0 09/21/11 I 10/2 5/11 

5.0 09/21/11 I 10/25/11 

5 . 0 09/21/11 l 10/25/11 

I 
Result I c Q 

2230 k.J. 1 I 
s.oooi J I N I 

23o 1," I N* 
' ' 117 

0 . 500 IJ I 
0 . 821 

I_ 

1150 I 
' 

17 . 7 :J -14 . 5 
\, 

38 . 4 
...... 
... 

50700 .,. 
10 . 2 

3 16 J 
947 

18 . 0 A * 

49 . 5 

999 \1 
1. 23 IJr- N 

0 . 200 . -

26 . 8 J 

0.09 4 1 
I 

. 
2 9 . 5 -

123 ) 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ec ology And Environme nt , Inco r po Service Re~~est : Kl108363 

Project No.: NA 

Project Name : Red Devi l Mine 

Matrix : SOI L 

Sample Name: 1 1MP51SB1 4 

I I Analy s i s! 
Analyte Method MRL MDL 

Aluminum I 6010B I 10.0 I 0 .4 i 
! ~-ntimony ! 60 1 0B ! 2 .0 0.5 

Arsenic I 6020A I 0 . 50 0 . 06 

Barium 6020A 0.050 0 . 005 
I 

Beryllium 60 20A 0 . 02 0 0 . 003 

Cadmium 6020A 0 . 020 0.003 

Calcium 6010B 10 . 0 2 . 0 

Chr omium 6020A 0.20 0 . 03 

Cobalt 6020A 0 . 020 0 . 003 

Copper 6020A I 0. 1 0 0 . 05 

Iron 6010B 2.0 0 . 7 

Lead 6020A 0.050 0.009 

Magnes ium 6010B 4.0 0 . 3 

Manganese 6010B 0.20 0.02 
1 Mercury 

I 
7 471A 1. 91 I 0.191 

Nickel 6020A 0.20 0 . 03 

Potassium 6010B 60 . 2 20 . 1 

Selenium 7742 0 .4 9 0 . 15 

Silver 6020A 0 . 020 0.008 

Sodium 6010B 40 . 1 4 . 0 

Thallium 6020A 0 . 020 0 . 002 

Vana dium 6020A 0.20 0.02 

Zinc 6020A 0 . 5 0 . 2 

% Solids : 90 . 6 

Comments: 

I 
i 
I 
! 

I 

Date Collected: 08/24/1 1 

Date Received : 09/0 7/ll 

Units : mg /Kg 

Basis : DRY 

Lab Code: K1108363-006 

n · 1 ! n +-

I Date I ~1 • 

1 

~a-e 

Factor Extracted Analyzed 1 

2 . 0 1 os/22/11 l '"' 1 , 11 1 I .J... Vf 4- J ..&...&. i 

2 . 0 I "r. I,..," I 1 1 I .. " ,., ., , ... ., I 
I U:1 /£. ~{J.J.. J...Vf .J...J..f ..I. ..I. ! 

5 . 0 09/23/11 l 10/25/11 

5 . 0 09/23/11 1 10/25/11 

5.0 09/23/11 1 10/25/11 _j 
5 . 0 09/23/11 . 1 10/2 5/11 

2 . 0 09/22/11 I 10/11/11 I 

5 . 0 09/23/11 I 10/25/11 

5 . 0 09/23/11 I 10/25/11 

5 . 0 09/23/11 I 10/25/11 

2.0 09/22/11 I 10/11/11 

5 . 0 09/23/11 I 10/25/11 

2 . 0 09/22/11 I 10/11/11 

2.0 09/22/11 1 10111111 

100 . 0 I 09/14 / 11 1 09/1 4/11 1 

I ' 5 . 0 09/23/11 10/25/11 

2 . 0 09/22/11 l 10/11/11 

10 . 0 10/23/11 I 10/27/11 

5 . 0 09/2 2 /11 l 10/27/11 

2.0 09/22/11 I 10/11/11 

5.0 I 09/23/11 I 10/2 5/11 

5 . 0 09/23/11 I 10/25 /11 

5 . 0 09/23/11 I 10/25/11 

! 
Result c Q 

1 830! .:.:- I ! 
., , ., I , I /-* I _,-z_,, 

823 I.Ji I 
' 75 . 0 

0.367 -:1 
0.363 

2050 J( 
12 . 6 ·~ 

' -10 . 2 

2 3 .4 :J I 
57400 

6.770 
v 

401 
,, 

f 
353 

38 . 3i J / 
l 

35.1 

779 "'1 
0.30 ~ _)f 

0 . 067 

25.1 J 

0 . 078 I 
19.1 ::J 

1 01 \ f 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108363 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 

I 
Analyte 

Alumi.nuiu 

1 Antimonv 

J Arsenic-

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

1 Thallium 

Vanadium 

Zinc 

11MP58SB16 

l1u1alysis I I Method j 
6010B I 

6020A I 
6020A 

6020A 

6020A 

6010B 

6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7471A 

6020A 

6010B 

7742 

6020A 

6010B 

6020A 

6020A 

6020A 

%Solids: 87.7 

Comments: 

I 
MRLI 
10. o 1 

.. 1"\1"\f'\ 
~.vvv 

0.50 

0.050 

0.020 

0.020 

10.0 

0.20 

0.020 

0.10 

2.0 

0.050 

4.0 

0.20 

1. 78 

0.20 

60.0 

0.10 

0 . 020 I 

40.0 

MDL 

0.4 
n 1 on 
Vo..L.OV 

0.06 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

0.178 

0.03 

20.0 

0.03 

0.008 

4.0 

Date Collected: 08/29/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108363-008 

Dil. I Date 

Factor I Extracted 

2. o 1 09/22/11 

I '"""I "a'""t11 j .J..V'VoV j \JJf L.L.J ,.., 

I 5o 0 i 09/23/11 

5 . 0 09/23/11 

5.0 09/23/11 

5.0 09/23/11 

2.0 09/22/11 

5.0 09/23/11 

5.0 09/23/11 

5 . 0 09/23/11 

2. o 1 09/22/11 

5 . 0 09/23/11 

2. 0 09/22/11 

2.0 09/22/11 

Date 
Analyzed 

1 1o;n;n 1 

1 10/25/11 1 

10/25/11 

10/25/11 

10/25/11 

10/25/11 

10/11/11 

10/25/11 

10/25/11 

10/25/11 I 
10/11/11 

10/25/11 

10/11/11 

10/11/11 

100.0 09/14/11 1 09/14/11 I 
5.0 09/23/11 i 10/25/11 I 

2.0 09/22/11 10/11/11 

2.0 10/23/11 10/25/11 

5.0 09/22/11 10/27/11 

2.0 09/22/11 10/11/11 

0.020 I 0.002 I 5.0 I 09/23/11 i 10/25/11 I 

0. 20 0. 02 5. 0 09/23/11 10/25/11 

0.5 0.2 5 . 0 09/23/11 10/25/11 

I I 
Result I C I 

a1so 1 ~ 1 

1951 c) I 
2911 J 

93.4 

0.372 

1840 ( 

14.8 ·" 

9.780 ../ 

20.9 ..._... 

324001 

8.660 

2130 , ....... 

639 

19.1 

24.3 

856 ] 

0. 38 ;:+.. 
·-0.114 

76.8 

0.067 

25.6 \ 
~-54 . 9 ) 

I 
Q I 

J 
N* I 

N 

N 

N . 

* 

N 

N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1108363 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP60SB14 

I AI1alysis I ! 
I Analyte · Method I MRL I 

I I ~ ~ I Aluminum 6010B " · " 
l A_ntimony I 6010B I 2.0 ! I 

Arsenic 6010B I 2,0 

Barium 6020A 0.049 I 
Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 
I 

9 . 9 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2 . 0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 
I 

7471A 19.1 I 

Nickel 6020A 0 .2 0 

Potassium 6010B 59.4 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39.6 

I Thallium 6020A I 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids: 91.9 

Comments: 

MDL 

" • v ... 

0.5 

0 . 9 

0.005 

0.003 

0 . 003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0 . 3 

0.02 

1. 91 

0 . 03 

19.8 

0.15 

0.008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected: 08/23/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108363-009 

I Dil . Date Date I 
I Factor Extracted Analyzed j 
I 

') " ! 09/22/11 I 10/11/11 l i L • V 

I " " I 09/22/11 I '1l"'t/'11/11 I .:.v ! ! .J."-1/ ~ ..... , ..... I 

2 .0 I 09/22/11 I 10/11/11 I 
i 5 . 0 09/23/11 10/25/11 

5.0 09/23/11 I 10/25/11 

5.0 09/23/11 10/25/11 

2 . 0 ! 09/22/11 I 10/11/11 I 

5 . 0 09/23/11 10/25/11 

5.0 09/23/11 10/25/11 

5.0 09/23/11 10/25/11 

2.0 09/22/11 10/11/11 

5.0 09/23/11 10/25/11 

2.0 09/22/11 10/11/11 

2.0 09/22/11 10/11/11 

1ooo.o 1 09/14/11 09/14/11 

5.0 09/23/11 10/25/11 
I 

2.0 09/22/11 10/11/11 

10.0 10/23/11 10/27/11 

5.0 09/22/11 I 10/27/11 

2.0 09/22/11 10/11/11 

5 . 0 09/23/11 10/25/11 

5 . 0 09/23/11 10/25/11 

5.0 09/23/11 10/25/11 

I 
l 

Result c Q I 
2300 ~ ~ I 
24oi J I N* I 

3120 ~ :J I 
116 

0.746 ) I 

0.500 

5170 7 N 

17.0 J 
22.0 _"J 
66.4. ·1 N 

~ 

46200 

15.2 ~) 
8410 J N 

97 61 _, 

348 . ·~J I * I 
I 

82.8 

1390 j 
1.52 :-a-1- N 

0 . 3041 

69.0 

0.158 

19.1 ~""J 
115 Jl N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology ~~d Environment, I ncorpo Service Request : Kll0 8363 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP63SB04 

I Analysis J Method Analyte MRL 

Aluminum I ~,.. .. "'.,.... 
OU.l.U.D I . " " ..Lv.v 

1 Antimony I 6010B I 2.0 

Arsenic I 6020A I 0.50 

Barium 6020A 0.050 

Beryllium 6020A I 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron I 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury I 7471A 0.019 

Nickel 6020A 0.20 

Potassium 6010B 60.1 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 40.1 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 87.6 

Comments: 

I 
I MDL 

I 0.4 I 
I 0.5 I 

I 

0 . 06 

0 . 005 
I 

0 . 003 

0 . 003 

2.0 

0.03 

0 . 003 

0.05 

0.7 

0.009 

0.3 

0.02 

0.002 

0.03 

20.0 

0.03 

I 0 . 008 

4.0 

I 0 . 002 

0 . 02 

0.2 

Date Collected: 08/28/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108363-012 

Dil . I Date Date 
Factor I Extracted Analyzed 

2~0 1 09/22/11 10/11/11 1 

.... " I 09/22/11 I 1n/11 /11 I .:..v I .I..Vf _.,., .r..• I 

5.0 I 09/23/11 10/25/11 

5.0 09/23/11 10/25/11 

5.0 09/23/11 I 10/25/11 

5.0 09/23/11 10/25/11 

2.0 09/22/11 10/11/11 

5.0 09/23/11 10/25/11 

5.0 09/23/11 10/25/11 

5.0 09/23/11 10/25/11 

2.0 09/22/11 10/11/11 

5.0 09/23/11 10/25/11 

2.0 09/22/11 10/11/11 

2.0 09/22/11 10/11/11 

1 . 0 09/14/11 I 09/14/11 

5.0 09/23/11 I 10/25/11 

2.0 09/22/11 10/11/11 

2.0 10/23/11 10/25/11 

5.0 09/22/11 10/27/11 

2.0 09/22/11 10/11/11 

5 . 0 I 09/23/11 10/25/11 

5 . 0 09/23/11 10/25/11 

5 . 0 09/23/11 10/25/11 

I 
c I 

I 
I 

Result j Q 

10700 I :J I 
11 1:; k:J 
~~-I -

I 
I N* I 

61.6 . ) I 
95.5 

0.274 I ~J 

0.168 

1600 ,] N 

15.2 :J 
6 . 800 .j 
14.2 ' ) N 

21500 

4. 480 I :J. 
3470 J N 

472 

o.5o9i .'} ' * 

18.1 

687 ..... 

0.09 J N 

0.068 

93 . 3 

0.068 

22.0 -
39.8 ) N 

-



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K1108363 

Project No.: NA Date Collected: 08/28/11 

Pr oject Name: Red Devil Mine Date Received: 09/07/ 11 

Matrix: SOIL Units: mg/Kg 

Basis: DRY 

Sample Name: 11MP63SB06 Lab Code : K1108363-013 

I Al";alysis I I I Dil . I Date Date 
Analyte I Method MRL I MDL I Factor Extracted Analyzed 

Aluminum I 6010B I 9 . 7 I " A I .., " J f\Q/')')/11 J 1o;u;11 1 i v . .. .c.. . v V~/ .&-L.J .......... 

1 Antimonv I 6010B ! 2.0 ! 0.5 I ,., " I 09 122 1 11 I 10 1 11 1 11 I I ..:: . u 

! Arsenic 
- I I r I 

6020A 0 . 50 0 . 06 5 : 0 I 09/23/11 I 10/25/11 I 
Barium 6020A 0 . 0$0 0.005 5.0 09/23/11 I 10/25/11 i 

1 Beryllium 6020A 0.020 0.003 5 . 0 I o9/23/n ! 10/25/11 

Cadmium 6020A 0.020 0 . 003 5 . 0 09/23/11 I 10/25/11 

I Calcium 6010B I 9.7 2.0 2.0 09/22/11 1 10111111 

Chromium 6020A 0.20 0.03 5.0 09/23/11 I 10/25/11 

Cobalt 6020A 0.020 0 . 003 5.0 09/23/11 l 10/25/11 

Copper 602CA 0.10 0.05 5.0 09/23/11 1 10/25/11 

Iron 6010B 2.0 0.7 2.0 09/22/11 I 10/11/11 

Lead 6020A 0 . 050 0.009 5.0 09/23/11 I 10/25/11 I 

Magnesium 6010B 3.9 0.3 2.0 09/22/11 I 10/11/11 

Manganese 6010B 0 .20 0.02 2.0 09/22/11 I 10/11/11 

Mercury 7471A 0.197 0.020 10 . 0 09/14/11 I 09/14/11 

Nickel 6020A 0.20 0.03 5 . 0 09/23/11 I 10/25/11 

Potassium 6010B 58 . 4 19.5 2.0 09/22/11 I 10/11/11 

Selenium 7742 0.10 0.03 2.0 10/23/11 I 10/25/11 

Silver 6020A 0.019 0 . 008 5.0 I 09/22/11 I 10/27/11 1 

Sodium 6010B 39.0 3.9 2.0 09/22/11 I 10/11/11 

Thallium 6020A 0.020 0 . 002 I 5 . 0 I 09/23/11 I 10/25/11 
I 

I 
Vanadium 6020A 0 . 20 0 . 02 5.0 09/23/11 I 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/23/11 l 10/25/11 

% Solids: 87.0 

Comments: 

I 
Result I c Q 

I 103001 J I 
2231 . I N* 

2081 1 I 
I :J I 

' ' 85 . 8 

0.320 :\ I 
0.307 

2020 t ) I ~1 

17.8. J 
7.220 l 

22 .3 -J N 

42700 

6.100 7 ' 
3920 } N 

I 

470 

7.89 7 1 * 
I 

29.2 

849 _') 
1. 04 ~~ ~· N 

' 0 . 125 

83 . 5 

0.0631 
I 

23.6 
., 

64 . 8 1 N 
..., 



Columbia Analytical Services 

Metals 

- I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K11 08363 

Project No.: NA 

Project Name : Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP66SB18 

Date Collected: 08/28/11 

Date Received: 09/07/11 

Units : mg/Kg 

Basis: DRY 

Lab Code : K1108363-014 

Analyte 

I I 
I Analysis I 

Method MRL MDL 
I Dil. I Date 
I Factor Extracted 

Date I 
Analyzed I Result Q 

Aluminum 6010B 10.0 0.4 10/11/11 I 3900 I 
_,...., ,,...,.. '•.. .. ",,...~ , .... 
U '::II .c. .c. I .1. .1. .1. vI .c. :::J I .!. .!. ,. I ~ni-';mnn·u 

I --·--···-··.~: 
6020A I 0 . 050 I 0 009 5 0 

J Arsenic 6020A 0.50 0.06 5.0 I 09/23/11 I 10/26/11 36.61 , ) 

Barium 6020A 0.050 0.005 5.0 09/23/11 1 10/25/11 78.5 

Berylli u..>n 6020A 0 . 020 0 . 003 5 . 0 09/23/11 1 10/25/11 o.665 k) 

Cadmium 6020A 0.020 0.003 5 . 0 09/23/11 1 10/25/11 0.877 

Calcium 6010B 10.0 2.0 2.0 09/22/11 I 10/11/11 I 1930 .,:) N 

Chromium 6020A 0.20 0.03 5.0 09/23/11 1 10/25/11 11 . 1 :J 
Cobalt 6020A 0.020 0 . 003 5.0 09/23/11 1 10/25/11 15.3 :...7 
Copper 6020A 0.10 0.05 5.0 09/23/11 1 10/25/11 79.3 f} N 

Iron 6010B 2 . 0 0.7 2 . 0 09/22/11 J 10/11/11 511oo I -
Lead 6020A 0.050 0,009 5.0 09/23/11 1 10/25/11 19.9 

Magnesium 6010B 4.0 0.3 2.0 09/22/11 1 10111111 1500 :J N 

I Manganese 6010B 0 . 20 0.02 2.0 09/22/11 1 10111111 374 

Mercury 7471A 0. 196 0 . 020 10.0 09/14/11 J 09/14/11 6 . 86 J 1 * 
Nickel 6020A o. 20 o. o3 5. o 09/23/11 1 10/26/11 78.7 

Potassium 6010B 6o.o 2o.o 2 . o 09/22/11 1 10111111 1110 "] 

Selenium 7742 o .10 o. o3 2. o 10/23/11 1 10/25/11 1.371 .::,.- N 

Silver 6020A o.o2o 1 o.oo8 1 5.o o9/22/11 1 10/27/11 1 0.237 .... 

Sodium 6010B 4o.o 4.o 2.0 09/22/11 1 10111111 46.5 

Thallium 6020A 0. 020 0. 002 I 5. 0 I 09/23/11 110/25/11 I 0 . 0921 ~ 
Vanadium 6020A o.2o o . o2 5.o 09/23/11 1 10/25/11 28.5 _...,.) 

Zinc 6020A 0.5 0.2 5 . 0 09/23/11 J 10/25/11 178 "1 N 

%Solids: 87.0 

Comments: 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology lu!d Environment, Incorpo Service Request : K1108363 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP29SB28 

I A..-1alysis I I. I Analyte Method MRL 

I A' . I I ,... ,... I 6010B I .LUI!U.num ;7.:7 i 
I Antimony ! 6010B I 2.0 ! 
I Arseni c I 6010B I 2.0 I 

Barium 6020A 0 . 049 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium I 6010B 9.9 I 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B I 2.0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury 7471A 18.6 I 

Nickel 6020A 0.20 

Potassium 6010B 59.4 

I Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39 . 6 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 89 .4 

Commen ts : 

MDL 
,... • v.-,. I 
0.5 I 

I 

0.9 

0.005 

0.003 

0 . 003 

2.0 

0.03 

0 . 003 

0.05 

0.7 

0 . 009 

0 . 3 

0.02 

1. 86 

0 . 03 

19.8 

0 . 15 

0.008 

4 . 0 

0.002 I 
I 

0 . 02 

0.2 

Date Collected: 08/17/11 

Date Received : 09/07/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1108363-015 

Dil . I Date 
Factor I Extracted 

I D;>tP ! 
Analy~ed I 

1 09/22/11 I 11\/11/11 I 2.0 ....... , .......... , .......... ! 

.... ,... I no /"J'l ,, ., I 1 1\/11/11 I .G,V ! VJfLLf.L.L I .LV/ ..l..4f ,._.,_ I 

2.0 09/22/11 ! 10/11/11 

I ' 5.0 09/23/11 10/25/11 

5.0 I o9/23/11 I 10/25/11 

5.0 09/23/11 I 10/25/11 

2 . 0 I 09/22/11 I 10/11/11 I 

5.0 09/23/11 I 10/25/11 

5.0 09/23/11 I 10/25/11 

5.0 09/23/11 I 10/25/11 I 
2 . 0 09/22/11 I 10/11/11 

5.0 09/23/11 I 10/25/11 

2.0 09/22/11 I 10/11/11 

2.0 09/22/11 I 10/11/11 

1000.0 1 09/14/11 I 09/14/11 

09/23/11 I 10/26/11 
I 

5.0 

2.0 09/22/11 I 10/11/11 

10 . 0 10/23/11 I 10/27/11 

5.0 09/22/11 I 10/27/11 

2.0 09/22/11 J 10/11/11 

5.0 09/23/11 I 10/25/11 

5 . 0 09/23/11 l 10/25/11 

5 . 0 09/23/11 I 10/25/11 

I 
c I I 

Result i Q i ,.-
10500i I I 
15800! L I N* I 

I -· I 

5500 l l I 
I _, 

777 

0.692 .:J 
0.401 

5410 
--'1 

N 

19.6 \ 
10 . 0 

~ 

55.0 
~-

N 

29600 

0.237 ~1-
6390 0 N 

558 

172 _J * I 

39.0 

"-4060 

0.67 f--\ N 

0 . 2561 

343 

0.432 
,, 

18 . 7 

82.8 
., 

N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Cl ient : Ecology And Environment, Incorp o Service Reques t: Kl l0 8363 

Date Collected: 08/2 1 / 11 

Date Received : 09/07/11 

Units: mg /Kg 

Proj e c t No .: NA 

Proj ect Name : Red Devil Mine 

Matrix: SOI L 

Ba sis : DRY 

sample Name: 11MP27SB08 Lab Code : K1108363-016 

I . I A."1alys • s 1 Dil Dat e ~ 

I I I Fa~~~r I Ex;r-a~ted I Analyzed I Analyte i Method MRL I MDL 

I I 
' " n 

I I 1 09/22/11 I 111111111 I Al uin.i. n U.i1l 6010B I 0.4 2 . 0 i .J..V t V i 
___ , __ , __ 

1 Antimony I '*"" ... 1"\T"'o I 2 .0 I 0.5 I 2.0 I no/'>'>111 I 11"1111/11 I OV.LVO I I ! V.7f&- "- !•• I ..... ""', ..... .£., ..... ..... I 

Arsenic 60 2 0A 0 . 50 0 . 06 I 5.0 09/23/11 I 10/26/11 I 

Barium 6020A 0.050 0.005 5.0 09/23/11 I 10/25/11 

Beryllium I 6020A 0.020 0.003 5 . 0 09/23/11 T 10/25/11 

Cadmium 6020A 0.020 0.003 5.0 09/23/11 I 10/25/11 

Calcium 6010B 10.0 I 2.0 2.0 I 09/22/11 T 10/11/11 I 
I I 

Chromium 6020A 0.20 0 . 03 5 . 0 09/23/11 I 10/25/11 

Cobalt 6020A 0.020 0 . 003 5 . 0 . 09/23/11 T 10/25/11 

Copper 6020A I 0.10 I 0.05 5 . 0 09/23/11 I 10/25/11 

Iron 6010B 2 . 0 0.7 2 . 0 09/22/11 I 10/11/11 

Lead 6020A 0 . 050 0.009 5 . 0 09/23/11 I 10/25/11 

Magnesium 6010B 4 . 0 0 . 3 2.0 09/22/11 I 10/11/11 
' I Manganese 6010B 0 . 20 0.02 2 . 0 09/22/11 10/11/11 

Mercury I 7471A 0 . 17 4 0 . 017 10.0 09/1 4/11 I 09/1 4/11 

Nickel 6020A 0 . 20 0 . 03 5 . 0 09/23/11 I 10/26/11 

Potassium 6010B 60 . 1 20.0 2.0 09/22/11 I 10/11/11 

Selenium 77 42 0 . 10 0 . 03 2 . 0 10/23/11 l 10/25/11 

Silv er 6020A 0 . 020 I 0 . 008 5.0 09/22/11 I 10/27/11 

Sodium 6010B 40.1 4.0 2.0 09/22/11 I 10/11/11 

Thallium 6020A 
I 

0 . 020 0.002 I 5.0 I 09/23/11 I 10/25/11 

Vanadium 6020A 0.20 0 . 02 5 . 0 09/23/11 l 10/25/11 

Zinc 6020A 0 . 5 0.2 5 . 0 09/23/11 I 10/25/11 

% Solids : 84 . 6 

Commen t s: 

Result I C I Q I 
13000 1-:] I ! 

33 .31 ~"') 1 N* 

78. 61 ~~ I 

234 

0. 452 0 
0 . 568 

1600 ) N 

29 . 3i :~ 
16 . 8 .._ ) 
32 . 6 ) N 

34600 I 
10 . 8 < j 
4020 ) N 

923 I 
1. 79 ) . * 

-
44 . . 6 

1060 - ) 
0 . 11 I:& N 

0.141 

77 . 1 

0.106 I 
39.7 ,') 
84.1 \ N -



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANA LYSIS DATA PACKAGE 

Client : Ecology lu""ld Environment, I ncorpo Ser•ice Request: K1108363 

Project No. : NA 

Project Name : Red Devil Mine 

Matrix: SOIL 

Sample Name: 

[ 
I 

Analyte 

11MP59SB18 

I A..!alysis 
j Method MRL I 

Aluminum I I 
j 6010B j 10. o 1 

1 li._TJ.timony I 6010B ! 2 . 0 ! 
Arsenic I 6020A I o. so I 
Barium 6020A 0.050 

Beryllium 6020A I 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 10 . 0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 2 . 0 

Lead 6020A 0 . 050 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7471A 1. 85 

Nickel 6020A 0.20 

Potassium 6010B 60.2 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 40.2 

Thallium 6020A I 0 . 020 

Vanadium 6020A 0. 20 

Zinc 6020A 0.5 

%Solids : 86.6 

Comments: 

MDL 

~ . 
U.'% 

0.5 

0.06 

0.005 

0.003 

0 . 003 

2.0 

0.03 

0.003 

0 . 05 

0 . 7 

0.009 

0.3 

0 . 02 

0.185 

0.03 

20 . 1 

0 . 03 

Date Collected: 08/28/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108363-017 

'1 Dil . '1 Date 
Factor Extracted 

Th t-"" I 
An~~;;ed I 

1 2. o 1 09/22/11 1 10/11/11 1 

I 2. o I os/22/11 ! 10/11/11 ! 
! 5 . 0 09/23/11 I 10/26/11 

5. 0 09/23/11 I 10/25/11 

5.0 09/23/11 I 10/2s111 

5 . 0 09/23/11 10/25/11 

2.0 09/22/11 I 10/11;11 

5.0 09/23/11 10/25/11 

5.0 09/23/11 10/25/11 

5.0 o9/23/11 1 1012s;11 

2. o I o9/22/11 10/11/11 

5.0 09/23/11 10/25/11 

2 . 0 09/22/11 10/11/11 

2.0 09/22/11 10/11/11 

100.0 09/14/11 1 09./14/11 I 
5.0 09/23/11 10/26/11 

2 . 0 09/22/11 10/11/11 

2 . 0 10/23/11 10/25/11 

0.008 5 . 0 09/22/11 10/27/11 

4.0 2.0 09/22/11 10/11/11 

o. oo2 I s. o 09/23/11 10/25/11 

0.02 5.0 o9/23/11 1 1012s;11 

0 . 2 5.0 09/23/11 1 1012s;11 

I 
Result C Q 

1oeoo L 1 

3181 -;;:::;j I 
104 

o.288 ._) I l 
0.182 

2280 _7 1 N 

18.4 c..J 
10.2 -, 

21 . 0 ·~) N 

26900 

s . 1oo 1 
4130 :1 N 

571 

* 
22.7 

761 ) 

0 . 261 -:=.r- N 

0 . 095 

130 

0.0681 

31 . 2 .l 
N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology Jl.nd Environment, Incorpo Service Request: K1 108363 

Date Collected: 08/23/11 

Date Received : 09/07/11 

Project No.: NA 

Project Name : Red Devil Mine 

Matrix : SOIL Units: mg/Kg 

Basis : DRY 

Sample Name: 11MP46SB12 Lab Code : K1108363-018 

! 
/>_T!alysis I' I I Dil. I Date I Date 

I Factor j Extracted 
I 

Analyte Method , MRL l MDL j Analyzed 

Al U.llli n w-n I 61>1 f\D ..., ..... ...,~ ! 10.0 ! 0.4 2.0 I o9/22/11 I 10/11/11 ! 
1 Antimony 6010B ! 2.0 0.5 I 2.0 I 09/22/11 I 11)/11111 I 

I I 
......... , ___ , ---

I 

Arsenic 6020A 
I 

0.50 0.06 I 5.0 09/23/11 I 10/26/11 I 
' I 

I 

Barium 6020A 0.050 0.005 5.0 09/23/11 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 09/23/11 I 10/25/11 

Cadmium 6020A 0 . 020 0.003 5.0 09/23/11 I 10/25/11 

Calcium 6010B 10 . 0 2.0 2.0 I 09/22/11 I 10/11/11 

Chromium 6020A 0 . 20 0.03 5 . 0 09/23/11 I 10/25/11 

Cobalt 6020A 0.020 0 . 003 5.0 09/23/11 l 10/25/11 

Copper 6020A 0 . 10 0.05 5.0 09/23/11 I 10/25/11 

Iron 6010B 2.0 I 0.7 2.0 09/22/11 I 10/11/11 

Lead 6020A 0 . 050 I 0.009 5.0 09/23/11 I 10/25/11 

Magnesium 6010B 4.0 0 . 3 2.0 09/22/11 I 10/11/11 

Manganese 6010B 0.20 0.02 2.0 09/22/11 I 10/11/11 

Mercury 7471A 18 . 1 1. 81 1000.0 09/14/11 I 09/14/11 1 

09/23/11 I 10/26/11 
I 

Nickel 6020A 0.20 0.03 5.0 

' Potassium 6010B 60.0 20.0 2.0 09/22/11 I 10/11/11 

Selenium 7742 0 . 10 0 . 03 2.0 10/23/11 I 10/25/11 

Silver 6020A 0.020 0.008 5.0 09/22/11 I 10/27/11 

Sodium 6010B 40.0 4.0 2 . 0 09/22/11 I 10/11/11 

Thallium 6020A 0.020 0.002 I 5.0 09/23/11 I 10/25/11 

Vanadium 6020A 0.20 0 . 02 5.0 09/23/11 I 10/25/11 

Zinc 6020A 0.5 0.2 5 . 0 09/23/11 I 10/25/11 

% Solids : 93 .4 

Comments: 

I I 
Result I c Q i 

2260i l- I 
I 

31so! J 1 N* ! 

4491 ·J I I 
I 

141 I 
0.595 ,1 I 
0.509 

5640 1 N 

· ~ 12.41 , 

18 . 0 
.,...., 

78 . 7 l N 

43600 

7.500 :J 
10200 ~J N 

845 

2191 ' i * I 
.._, I 

64.3 

1350 -, 
1.03 iJl ~ N 

0.358 

67.4 

0.096 

17.6 
' 

108 \ N 

----



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Environment, Incorpo Service Request: Kll08363 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP45SB10 

I Analysis I 
Analyte Method MRL I 

Aluminum I 6010B I 9.6 I 
1 l'.n timony l 6010B 1.9 I 

Arsenic 6020A I 0 . 49 

Barium 6020A 0.049 

Beryllium I 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B I 9.6 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 1.9 

Lead 6020A 0.049 

Magnesium 6010B 3.8 

Manganese 6010B 0 . 19 

Mercury 7471A 18.9 

Nickel 6020A 0 . 20 

Potassium 6010B 57.6 

Selenium 7742 0.10 

Silver 6020A 0.019 

Sodium 6010B 38.4 

Thall ium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc. 6020A 0.5 

% Solids: 91.3 

Comments: 

MDL 

0 .4 

0 . 5 

0.06 

0.005 

0 . 003 

0 . 003 

1.9 

0 . 03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

1. 89 

0 . 03 

19 . 2 

0.03 

0.008 

3.8 

0.002 

0.02 

0 . 2 

I 
i 
I 
! 

I 

Date Collected: 08/22/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1108363-019 

.... . 1 ! ....... I Date I ... ~ . 

1 

..-a~e 

Factor Extracted I Analyzed I 
2.0 I ,... ,... ;,...~ t-t., I ""',., /11 

I 
j V::l LLJ ..L..l. i .J..Vf .J...J../ .J...J.. I 

2.0 I 09/22/11 I 1n/11 / 1'1 I I ! .J..Vf.L..Lf..L.L ! 
5 . 0 I 09/23/11 I 10/26/11 

5 . 0 09/23/11 I 10/25/11 

5 . 0 09/23/11 I 10/25/11 

5.0 09/23/11 I 10/25/11 

2.0 I 09/22/11 I 10/11/11 I 

5.0 09/23/11 I 10/25/11 

5 . 0 09/23/11 I 10/25/11 

5.0 09/23/11 I 10/25/11 I 

2 . 0 09/22/11 I 10/11/11 

5 . 0 09/23/11 I 10/25/11 

2 . 0 09/22/11 I 10/11/11 

2.0 09/22/11 I 10/11/11 

1 1ooo. o 09/22/11 I 09/23/11 1 

09/23/11 I 10/26/11 ' 5.0 

2.0 09/22/11 I 10/11/11 
I 2 . 0 10/23/11 I 10/25/11 I 

5 . 0 09/22/11 I 10/27/11 I 
2.0 09/22/11 I 10/11/11 

I 5 . 0 09/23/11 I 10/25/11 

5.0 09/23/11 I 10/25/11 

5 . 0 09/23/11 I 10/25/11 

I 
Result I c Q 

3240 1 :1 1 I 
""I ) ..L.V"S ! ..... I N* J 
2821 1 I 

I 

132 --. 
f 

0 . 542 "-
0.449 

6650 1-7 N 

12.8 IU 
16 . 5 

51.6 ( J N 

38800 

12.4 

4650 , ) N 

957 

265 ·-1 * 
' 

46.6 

1170 \ 
0.58 '!7- N 

0 . 189 

54.8 

0.0871 

25.7 "' 97 . 8 
.__, 

N .... _ 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco logy And Environme n t , I nco r po Service Re quest : K1108363 

Project No. : NA 

Pro ject Name: Red De v i l Mine 

Matrix: SO IL 

Sample Name: 11MP66SB24 

I Analysis 

I I 
Analyte Method MRL 

I I , " " 
I 

Aluminum 6010B I ! .L V . V 

1 Antimony I 6020A I 0.050 I I 

Arsenic I 6020A I 0.50 

Barium 6020A 0.050 

Beryll{um I 6020A 0 . 020 I 

Cadmium 6020A 0.020 

Calcium GOlOB 10.0 I 

Chromium G020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 I 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 4.0 

Manganese 6010B 0 . 20 

Mercury 7 471A I 1 . 7G I 

Nickel G020A 0 . 20 

Potassium GOlOB 59 . 7 

Selenium 7742 0.10 

Silver G020A 0.020 

Sodium 6010B 39 . 8 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 88 .2 

Comment s: 

MDL 

0.4 I 
0 . 009 I 

! 
0 . 06 

0.005 

0 . 003 

0 . 003 

2 . 0 

0.03 

0.003 

0 . 05 I 
0.7 

0.009 

0 . 3 

0.02 

0.176 I 

0.03 

19 . 9 

0 . 03 

0.008 

4. 0 

0.002 I 
I 

0 . 02 

0 . 2 

Date Colle cted : 08/28/ 11 

Date Received: 09 /07/ 11 

Units : mg/Kg 

Ba sis: DRY 

Lab Code : K1108363-020 

Dil. Date Date I 
Factor Extracted Analyzed j 

I 09/22/11 I 10/11/11 I 2 . 0 ! 

" " I 1"\ 0 /')"J/11 I 10/25/11 I 
..J. v ! V.-lf .&-<L-f ..&....£.. I I 

5 . 0 I 09/23/11 I 10/2G/11 I 
I 09/23/11 10/25/11 ' 5 . 0 

5.0 I o9/23/ 11 I 10/25/n I I 

5 . 0 09/23/11 10/25/11 

2 . 0 09/22/11 10/11/11 1 

5 . 0 09/23/11 10/25/11 . 

5 . 0 09/23/11 10/25/11 

5.0 09/23/11 10/25/11 

2 .0 09/22 /11 10/11/11 

5 . 0 09/23/11 10/25/11 

2 . 0 09/22/11 10/11/11 

2.0 09/22/11 10/11/11 

100.0 09/1 4/11 I 09/14/ 1 1 1 I 

' i 
I 

5.0 09/23/11 10/26/11 

2.0 09/22/11 10/11/1 1 

2 . 0 10/23/11 10/25/11 

5 . 0 09/22/11 10/27/11 

2 . 0 09/22/11 10/11/11 
I 

09/23/11 10/25/11 5.0 I 
I 

5 . 0 09/23/11 10/25/11 

5 . 0 09/23/11 10/2 5/ 11 

I I 
I 

I 

Result c Q I 
I J I I 9330! -

17 ~I ........ I N* I - .. -I I 

55 . 61 ~ ! 
99 . 5 

....... 
0.472 . 
0.409 

1750 ._-:) N -23.2 
' 17.1 _·1 

32.4 ~ J N 

406001 I 
9 . 300 -J ! 

3G70 1 N 

840
1 ~ 

20 . 9 ·- I * 

39 . 2 
I 

1040 J 
0 . 32 -4'" N 

' 0 . 112 

72.8 

0 . 0641 

31. 5 OJ 
1 05 ') N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K1108363 

Date Collected: 08/22/11 

Date Received : 09/07/11 

Units: mg/Kg 

Project No . : NA 

Project Name : Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name : 11MP28SB12 Lab Code : K1108363-021 

I r>.nalysi s I Dil Date Date 
Analyte ~-~ethod I MRL J MDL Fact~rjExtracted j Analyzed I 

I I I I o9/22/11 1· 10/11/11 1 Alu...-rd..ni.L-rL I 6010B 9.9 0.4 2.0 i 
1 Antirnony ! 6010B I 2.0 I 0.5 I 2 . 0 I (IQ/??/11 I 10/11/11 I 

I I V""f '--"-/ ..L...L. I I 

Arsenic I 6010B I 2.0 0.9 I 2.0 09/22/11 I 10/11/11 
' I 

I 

Barium 6020A 0.049 0 . 005 5.0 09/23/11 10/25/11 

Beryllium 6020A 0 . 020 0 . 003 5.0 I 09/23/11 I 10/25/11 

Cadmium 6020A 0.020 0.003 5.0 09/23/11 I 10/25/11 

Calcium 6010B 9.9 2 . 0 2 . 0 09/22/11 I 10/11/11 I 

Chromium 6020A 0 . 20 0 . 03 5.0 09/23/11 I 10/25/11 

Cobalt 6020A 0.020 0 . 003 5 . 0 09/23/11 I 10/25/11 

Copper 6020A 0 . 10 0.05 5 . 0 09/23/11 I 10/25/11 

Iron 6010B I 2.0 0.7 . 2 . 0 09/22/11 I 10/11/11 

Lead 6020A 0.049 0.009 5.0 09/23/11 I 10/25/11 I 

Magnesium 6010B 4.0 0.3 2.0 09/22/11 I 10/11/11 

Manganese 6010B 0 . 20 0.02 2.0 09/22/11 I 10/11/11 

Mercury I 7471A 19.5 1. 95 1000.0 09/14/11 I 09/14/11 i 
Nickel 6020A 0.20 0.03 5 . 0 09/23/11 I 10/26/11 

I 

Potassium 6010B 59.6 19 . 9 2 . 0 09/22/11 I 10/11/11 

Selenium 7742 0.50 0 . 15 10.0 10/23/11 I 10/27/11 

Silver 6020A 0.020 0.008 5.0 09/22/11 I 10/27/11 I 
Sodium 6010B 39.7 4.0 2 . 0 09/22/11 I 10/11/11 

Thallium 6020A 
I 

0.020 0 . 002 5 . 0 I 09/23/11 I 10/25/11 

Vanadium 6020A 0.20 0 . 02 5.0 09/23/11 I 10/25/11 

Zinc 6020A 0.5 0.2 5.0 09/23/11 I 10/25/11 

% Solids: 77.5 

Comments: 

Result I C I Q J 
, , 6oo I •"' I 
-- i - i I 

, ~c:.o I J ! N* I ----I 

1o5o 1 J I 
I 

244 

0.414 .J 
0.309 

2050 D N 

22 . 4. -1 

11 . 5 ·"'1 

31.6 N 

25900 

5.870 _1 ! 

3120 ""\ N 

603 

845 :J * I 

33.1 

1240 
......, 

-
0.37 J N 

0.139 

109 

0 .1 50 -32.6 ll 
75 . 5 } N 



Columbia Analytical Services 

Metals 

- l-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Env ironment , Inco r po Se rvice Reques t: K1 1 08363 

Date Collected : 08/22/11 

Date Received : 09/0 7 / 1 1 

Units: mg/ Kg 

Project No. : NA 

Pro ject Name : Red Devil Mi n e 

Matrix : SO IL 

Sample Name: 11MP45SB04 

, . I 
~'"la~ys~s 

Analyte Method 

Aluminum 6010B 

1 Antimonv 6010B - I 

Arsenic 6010B I 2 . 0 

Barium 6020A 0 . 050 

Be ryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 10 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 2 . 0 

Lead 
I 

6020A 0 . 050 

Magnesium 6010B 4 . 0 

Manganese 6010B 0.20 

Mercury 7471A 35.3 I 

Nickel 6020A 0.20 

Potassium 6010B 60 . 0 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 89 . 3 

Comments: 

MDL 

n A v . .. 

0 5 

0 . 9 

0.005 

0.003 

0 . 003 

2.0 

0 . 03 

0 . 003 

0 . 05 

0 . 7 

0.009 

0.3 

0.02 

3.53 

0.03 

20.0 

0.03 

0.008 

4.0 

0 . 002 

0 . 02 

0 . 2 

Basis: DRY 

Lab Code : K1108363-022 

I
I n;l I D"'+-"' 

F:~t~riExtr~~~ed 
Date 

Analyzed 

10/11/11 

I .c..v "9''"''"''' ' I ' "'11/11 I I v 1'-"f.L.L I .I..Vf ... ~ , ~..L I 

! 2 . 0 1 o9;22111 J 10/11/11 I 
5.0 09/23/11 I 10/25/11 

5.0 I o9/23/n I 10/25/11 

5.0 09/23/11 I 10/25/11 

2 . 0 09/22/11 I 10/11/11 1 

5 . 0 09/23/11 I 10/25/11 

5.0 09/23/11 I 10/25/11 

5 . 0 09/23/11 I 10/25/11 

I 2 . 0 09/22/11 J 10/11/11 

I 5.0 09/23/11 I 10/25/11 

. 2 . 0 09/22/11 I 10/11/11 
' I 2.0 09/22/11 10/11/11 

2000 . 0 09/14/11 I 09/14/11 

09/23/11 I 10/26/11 ' 5.0 

2 . 0 09/22/11 I 10/11/11 

2 . 0 10/31/11 I 11/01/11 

5.0 09/22/11 I 10/27/11 

2 . 0 09/22/11 I 10/11/11 

I 5 . 0 09/23/11 I 10/25/11 I 
5 . 0 09/23/11 I 10/25/11 

5 . 0 09/23/11 I 10/25/11 

Result 

~~~vv t: I .. I 

36101 , ~ 

521 

0 . 613 .... i 

0 . 451 

4370 ......_·- N 

18 . 7 1-... 

9 . 170 J -54.6 N 
1,. 

30800 

0 . 043 J 

4590 '1 N 
'-" 

536 

13101 · * 
36 . 7 

2780 

0 . 38 ~ 
0 . 239 " '-' 

221 

0.2991 I 
20.9 

83 . 3 N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology A."ld Environment, Incorpo Service Request : K1108363 

Date Collected: 08/24/11 

Date Received : 09/07/11 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOIL Units : mg/Kg 

Basis: DRY 

Sample Name: 11MP47SB04 Lab Code : K1108363 - 023 

Analysis I Dil. Date I Date J 

Analyte Method I MRL MDL Factor Extracted Analyzed I 
"', ·~-...: -~·- I 6010B 

I I I I {iQ/??/11 l 10/11/11 ! I 10 . 0 0 . 4 2.0 l .l'1.~l..UU .. L11\..LJ.ll i 
.., ..... , ___ , ----

, Ar1tirrLon-- ! 6010B ! , " I 0.5 I 2.0 I 09 1 22 1 11 I 10111/11 I LoV 

I Arsenic 
I ! 

6010B I 2.0 I 0.9 2.0 I 09/22/11 I 10/11/11 

y 

I I 10/25/11 
I 

Barium 6020A 0.050 0 . 005 5 . 0 09/23/11 

Beryllium 6020A 0.020 0.003 I 5.0 I o9/23/11 I 10/25/11 

Cadmium 6020A 0.020 0.003 5 . 0 09/23/11 I 10/25/11 

Calcium I 6010B 10.0 2 . 0 2.0 I 09/22/11 I 10/11/11 I 

Chromium 6020A 0.20 0.03 5.0 09/23/11 I 10/25/11 

Cobalt 6020A 0.020 0.003 5 . 0 09/23/11 I 10/25/11 

Copper 6020A 0 . 10 0 . 05 5 . 0 09/23/11 I 10/25/11 

Iron 6010B 2.0 0.7 2.0 09/22/11 I 10/11/11 

Lead 6020A 0.050 0.009 5.0 09/23/11 I 10/25/11 

Magnesium 6010B 4.0 0.3 2.0 09/22/11 I 10/11/11 

Manganese 6010B 0.20 0.02 2 . o 1 09/22/11 I 10/11/11 

Mercury I 7471A 19.4 I ' 1. 94 1000.01 09/14/11 I 09/14/11 i 
09/23/11 I 10/26/11 

I 
Nickel 6020A 0.20 0 . 03 5 . 0 

Potassium 6010B 59 . 7 19 . 9 2 . 0 09/22/11 I 10/11/11 

Selenium 7742 0 . 50 0.15 10 . 0 10/23/11 I 10/27/11 

Silver 6020A 0 . 020 0.008 5.0 09/22/11 I 10;27 111 1 

Sodium 6010B 39 . 8 4.0 2.0 09/22/11 I 10/11/11 

Thallium 6020A 0 . 020 0 . 002 I 5.0 09/23/11 I 10/25/11 I 
I 

I 

Vanadium 6020A 0.20 0 . 02 5 . 0 09/23/11 I 10/25/11 

Zinc 6020A 0.5 0 . 2 5.0 09/23/11 I 10/25/11 

% Solids: 91.4 

Comments: 

I I I 
Result I C I Q I 

2650 I ') I ! 
11so I .:::::.I I N* ! 
3840 . l 

139 
-A 

0.582 ._) 
I 

0 . 452 

4400 .J I N 

11.9' -:J 

17 . 4 ·j 
61. 3 ::J N 

404001 

6 . 990 
,...., 

8220 N 

707 

939 r_..,J * I 

61.0 

1340 .... 
1. 49 '";,~ N 

----0 . 324 

68 . 6 

0 . 134 I 
21.4 '1 

98.2 
,.., 

N 



Columbia Analytical Services 

Metals 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08363 

Project No . : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11MP61SB06 

! A..11al):'"Sis I Analyte Method MRL 

i Alumin-u.lTL I 6010B I 10.0 

I Antimon--y ! 6020A I " nt:n VoV..JV -
Arsenic 6020A I 0.49 

Barium 6020A 0.049 

Beryllium I 6020A 0.020 I 

Cadmium 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 0.20 

Mercury I 7471A 0 . 019 
' Nickel 6020A 0.20 

Potassium 6010B 59.9 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.9 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 76.5 

Comments: 

I 
I MDL 

I 0.4 

! 0.009 

I 0.06 

0.005 

0.003 

0 . 003 

2.0 

0.03 

0.003 

! 0.05 

0.7 

0.009 

0.3 

0.02 
i 0.002 

0.03 

20.0 

0.03 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Collected: 08/29/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108363-024 

I Dil. Date Date I 
J Factor Extracted Analyzed I 
I 2.0 I 09/22/11 I 10/11/11 ! 
I 5.0 I 09'22 111 I 10125111 I 

I 5.0 I 09/23/11 I 10/26/11 
' ' i 

I 

5.0 09/23/11 10/25/11 

5.0 09/23/11 I 10/26/11 

5.0 09/23/11 I 10/25/11 

2 . 0 I 09/22/11 I 10/11/11 I 

5.0 09/23/11 I 10/25/11 

5.0 09/23/11 J 10/25/11 

5.0 09/23/11 I 10/26/11 

2 . 0 09/22/11 I 10/11/11 

5.0 09/23/11 I 10/25/11 

2.0 09/22/11 I 10/11/11 

2.0 09/22/11 I 10/11/11 
i 1.0 09/14/11 l 09/14/11 

5 . 0 09/23/11 i 10/26/11 

2.0 09/22/11 I 10/11/11 

2.0 10/23/11 I 10/25/11 

5.0 I 09/22/11 I 10/27/11 

2.0 09/22/11 I 10/11/11 

5.0 09/23/11 I 10/25/11 I 

5.0 09/23/11 I 10/25/11 

5.0 09/23/11 I 10/25/11 

I 
Result l c Q 

149oo! ::) 

1.250 I .:.J N* 

19.7 " ) I I 
121 

I I 
0.353 J l I 
0. 217 

1950 .J N 

20.0 1. 
6.550 :_] 
19.1j J N 

15000 

7.960 ~ 
3580 J N 

173 

o.7o2' 'J I * I 

19.8 
I 

570 ) 
0. 2 4.. ~ N 

' 0 . 117 

78 . 8 

0.105 

33 . 0 .J 
54.4 ,I N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology .Z1_'1d Environment, Incorpo Service Request: K1108363 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: 

Sample Name: 

Analyte 

A.l U.L''tl.i nu.l·n 

, Antimony 
-

Antimony 

Arsenic 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

I Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

% Solids: 

Comments: 

SOIL 

Method Blank 

',lL"lalysis I 
Method 

6010B I 

6010B 

I 6020A I 
6010B i 

! 6020A 

6020A 

6020A 

6020A 

6010B 

I 6020A 

6020A 

6020A 

6010B 

6020A 
I 6010B 

6010B 

7471A 

6020A 

6010B 

7742 

6020A 
I 

6010B 

6020A 

6020A 

6020A 

100.0 

10.0 

2.0 

0.050 

2.0 

0.50 

0.050 

0.020 

0.020 

10.0 

0.20 

0.020 

0.10 

4.0 

0.050 

0.60 

0.20 

0.020 

0.20 

60.0 

0.10 

0.020 

40.0 

0.020 

0.20 

0.5 

I 
I 
I 

MDL 

0.4 

0 .. 5 

0.009 

0.9 

0.06 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0.06 

0.02 

0.002 

0.03 

20.0 

0.03 

0.008 

4.0 

0.002 

0.02 

0.2 

Date Collected: 

Date Received: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108363-MB1 

I
I Dil. I Date 
Factor Extracted 

Date J 
I 

Analyzed 

09/21/11 10/06/11 l 
2.0 09/21/11 10/06/11 

I 5.0 09/21/11 I 10/25/11 I 
2.0 09/21/11 I 10/06/11 

I 

5.0 09/21/11 I 10/25/11 I 

5.0 09/21/11 I 10/25/11 

5.0 I 09/21/11 I 10/24/11 I 

5.0 09/21/11 I 10/24/11 

2.0 09/21/11 I 10/06/11 

5.0 09/21/11 I 10/24/11 

5.0 09/21/11 I 10/24/11 

5.0 09/21/11 I 10/24/11 

2.0 09/21/11 I 10/06/11 
I 

1 09/21/11 I 10/24/11 5.0 

2.0 i 09/21/11 I 10/06/11 i 

2.0 09/21/11 I 10/06/11 

1.0 09/14/11 I 09/14/11 

5.0 09/21/11 I 10/24/11 

2.0 1 09/21/11 _I 10/06/11 

2.0 10/23/11 I 10/25/11 

I 5.0 I 09/21/11 I 10/20/11 

2.0 09/21/11 I 10/06/11 

5.0 09/21/11 I 10/24/11 

5.0 09/21/11 I 10/24/11 

5.0 09/21/11 I 10/24/11 

Result 

0.0091 u I N 

0.9 ul N 

0.24 J I N* 

0.005 u 
0.003 u 
0.003 u 

4.0 J 

0.08 J 

0.0061 J I 
0.05 u 

7.7 

0.012 J I 
' 0.82 

0.12 J 

0.002 u * 

0.05 J 
' 20.0 u 

0.03 u N 

0.008 u 
4.0 u 

0.002 u 
0.02 u 
0.2 u 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108363-DV-RDM SPLP METALS.DOC- 11/3/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108363  

Sampling Dates:  08/23/2011 to 08/29/2011 
 
Sample Matrix:  Soil  

Analytical Method: SPLP Metals (1312/6010B/7470A) 
 
Data Reviewer: J.Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:    12/8/2011        
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP48SB16 K1108363-002 

 
2 11MP60SB14 K1108363-009 
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Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      *         Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     X         ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits with the exception of 
Sodium, which exceeded the control limit.  Associated sample results were qualified as 
estimated (J).   
 

 
4.  MATRIX SPIKE 

 
              Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11MP48SB16 was used for matrix spike for Mercury; recovery was within 
control limits.  Sample 11MP60SB14 was used for matrix spike and matrix spike duplicate for 
total metals.  Silver, Thallium, and Zinc were less than 75% recovery in the duplicate; however, 
Thallium and Zinc parent results were greater than four times the spike sample so no action was 
taken for those analytes.  Associated Silver sample results were qualified as estimated (J) or 
rejected (R). 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination at reporting limit level.  

 
 

6.  DUPLICATE ANALYSES 
 
            Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
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 Value 1 + Value 2 
 

 
Comments:  Sample 11MP48SB16 was analyzed as a laboratory duplicate for Mercury.  
Sample 11MP60SB14 was analyzed as a laboratory duplicate for all total metals.  All RPDs were 
within control limits with the exception of Aluminum; associated results were qualified as 
estimated (J).   
   

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Not analyzed. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
             Acceptable 
              Acceptable with qualification   
              Unacceptable 
       X      Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
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estimated (J). 
 

Comments: Not analyzed. 
 

 
 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP48SB16 
Al: (0.9452 mg/L)*(50mL/50mL) = 0.9452 mg/L = 945.2 ug/L 
Lab reported 945 ug/L 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
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Comments:  Data as reported are valid.     
 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

SPLP Metals 

- l-
Il\"ORGANIC ANALYSIS DATA PACKAGE 

C~ient : Ec o logy And Env i r onment, Incorpo Service Request : Kl l08363 

Date Co~lected: 0 8/2 9 / 11 

Date Received : 09/ 07 / 11 

Project No. : NA 

Project Name : Red Devi l Mine 

Matrix: S PLP Units: u g/ L 

Basis : NA 

Samp~e Name : 11MP48SB16 Lab Code : K1108363-002 

1L1'lalysis I Oil. Date Date 
Analyte Method MRL MDL I Factor Extracted Analyzed 

I I I I 110/li/11 J 10/12/11 1 Aluminum I 6010B l 50 30 1. 0 

Antimony 6010B 50 . 0 20.0 I 1.0 
I 

10/11/11 i 10/12/11 

Arsenic 6010B I 100 I 20 I 1.0 10/11/11 I 10/12 /11 ! i i 

Barium 6010B 1000 1.0 1.0 10/11/11 10/12/11 

Beryllium 6010B 5.0 0 . 20 i 1.0 10/11/11 10/12/11 

Cadmium 6010B 10 0 . 8 1.0 10/11/11 10/12/11 

Calci um 6010B 1000 10 . 0 I 1.0 I 10/11/11 10/12/11 I 

Chromium 6010B 10.0 3.0 1.0 10/11/11 10/12/11 

Cobalt 6010B 10 2 . 0 1.0 10/11/11 10/12/11 

Copper 6010B 10 . 0 5.0 1.0 10/11/11 10/12/11 

Iron 6010B 20 . 0 2.0 1.0 10/11/11 10/12/11 

Lead 6010B 50.0 8 . 0 1.0 10/11/11 10/12/11 

Magnesium 6010B 200 0 . 7 1.0 10/11/11 10/12/11 

Manganese 6010B 5.0 0 .4 I 1.0 I 10/11/11 I 10/12/11 

Mercury 7470A 1. 00 0.40 1.0 
I 

09/14/11 1 10/13/11 I 

Nickel 6010B 20 . 0 2.0 1.0 10/11/11 10/12/11 

Potassium 6010B 400 50 1.0 10/11/11 10/12/11 

Selen ium 6010B 100 30 1.0 1 0/11/11 10/12/11 

Silv er 6010B 20.0 5.0 1.0 10/11/11 10/12/11 

Sodium i 6010B 10000 i 5 . 0 i 1.0 10/11/11 10/12/11 

Th allium 6010B 100 30 1.0 10/11/11 10/12/11 

Vanadium 6010B 10 . 0 5 . 0 1.0 10/11/11 10/12/11 

Zinc 6010B 500 2.0 1.0 10/11/11 I 10/12/11 

% Solids : 0 . 0 

Commen ts: 

Form I - IN 
39 

Result c Q 

94si :J I * 
763{ I 

I 

1691 I 
18.3

1 
J 

0 . 20 u I 
0 . 8 u 

2410 I 

3 . 2 J 

2 . 0 u 

5 . 0 u 

2380 
I 

8.0 u 

1200 

8 . 8 

5 . 741 

3 . 6 J 

606 

30 u 

10.8 J / 
692 0 J I 

30 ug ~y 
5 . 2 J 

16 . 0 J ~ 



Client: 
Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Ecology And Environment, Incorporated 
Red Devil Mine 

Sample Name: Lab Code: 

11MP48SB16 Kll 08363-002 
11MP48SB16D Kll08363-002D 

11MP48SB16S Kll 08363-002S 

11MP60SB14 Kll 08363-009 

11MP60SB14D K1108363-009D 

11l'vfP60SB14S K11 08363-009S 

11MP60SB14SD Kll 08363-009SD 

Method Blank Kll 08363-MB 

Date: 

38 

Service Request: Kll08363 
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Columbia Analytical Services 

SPLP Metals 

-.I -
Il'W RGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Env i ronment, Inco r po Service Request : Kll 08363 

Project No . : NA 

Project Name : Red Devil Mi ne 

Matrix: SPLP 

Sample Name : 11MP60SB14 

I Analysis 
Analyte Method MRL 

Aluminum I 6010B 1 50 I 
1 Antimony 6010B 50.0 I 

Arsenic I 6010B I 100 I 

Barium 6010B 1000 

Beryllium 6010B 5.0 

Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10 . 0 

Cobal t 6010B 10 

Copper 6010B 10 . 0 

Iron 6010B 20 . 0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 6010B I 5 . 0 
I I 

Mercury 7470A 1. 00 

Nickel 6010B 20.0 

Potassium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20 . 0 

Sodium 6010B 10000 

Thallium 6010B 100 

Vanadium 6010B 10 . 0 

Zinc 6010B 500 

% Solids : 0.0 

Conunents : 

MDL 

30 

20 . 0 

20 

1.0 

0 .20 

0.8 

10 . 0 

3.0 

2.0 

5.0 

2 . 0 

8 . 0 

0.7 

0 . 4 

0.40 

2 . 0 

50 

30 

5.0 

5 . 0 

30 

5 . 0 

2 . 0 

Date Collected : 08 /23 /11 

Date Received : 09/0 7 / 11 

Units: ug / L 

Basis : NA 

Lab Code : K1108363-009 

I Oil . Date Date 
I Factor Extracted Analyzed 

I 1.0 I 
10/11/11 I 

10112111 1 I l 
1.0 10/11/11 10112111 1 

I 1.0 I 10/11/11 I 10/12/11 I 
1. 0 10/11/11 10/12/11 

1.0 10/11/11 i 10/12/11 

1.0 10/11/11 10/12/11 

1.0 I 10/11/11 I 10/12/11 

1.0 10/11/11 10/12/11 

1.0 10/11/11 10/12/11 

1.0 10/11/11 10/12/11 
I 1 . 0 10/11/11 10/12/11 

1.0 10/11/11 10/12/11 

1 . 0 10/11/11 10/12/11 

I 1.0 I 10/11/11 I 10/12/11 I 
I 1.0 09/1 4/11 10/13/11 

1.0 10/11/11 10/12/11 

1.0 10/11/11 10/12/11 

1.0 I 10/11/11 I 10/12/11 

1.0 10/11/11 10/12/11 

1.0 I 10/11/11 10/12/11 

1.0 10/11/11 10/12/11 

1.0 10/11/11 10/12/11 

1.0 10/11/11 I 10/12/11 

Form I - I N 
40 

I I 
Result I c Q 

359 1-\ 1 * I 

~·AI I 
.,:)..1.:;;71 I 

4 52 ! 
8.4 J I 

0 . 201 u I 
0.8 u 

33301 

3 . 0 u 

2.0 u 

5 . 0 u 

268 

8.0 u 

4470 

2 . 6 J 

1. 44 I 

2 . 0 u 

730 

30 u 

11.6 J .,tN 
6510 i J 

30 u ~ ~ 
5 . 0 u 
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Columbia Analytical Services 

SPLP Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08363 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix : SPLP 

Sample Name: Method Blank 

Analyte 
Analysis!!! 

Method MRL 

1 Aluminum I 6010B I 50 
I 

i 
Arl.timony I 6010B 50 . 0 

Arsenic I 6010B ! 100 

Barium 6010B 1000 

Beryllium 6010B I 5 . 0 

Cadmium 6010B 10 

Calcium 6010B 1000 

Chromium 6010B 10.0 

Cobalt 6010B 10 

Copper 6010B 10.0 

Iron 6010B 20 . 0 

Lead 6010B 50.0 

Magnesium 6010B 200 

Manganese 6010B 5.0 

Mercury 7470A 1. 00 

Nickel 6010B 20 . 0 

Potassium 6010B 400 

Selenium 6010B 100 

Silver 6010B 20 . 0 

Sodium 6010B l 10000 

Thallium 6010B 100 

Vanadium 6010B 10.0 

Zinc 6010B 500 

% Solids: 0 . 0 

Comments: 

MDL 

30 

20.0 

20 

1.0 

0.20 

0.8 

10.0 

3.0 

2.0 

5 . 0 

2 . 0 

8.0 

0 . 7 

0 .4 

0.40 

2.0 

50 

30 

5 . 0 

5 . 0 

30 

5.0 

2.0 

Date Collected: 

Date Received: 

Units: ug/L 

Basis: NA 

Lab Code: K1108363-MB 

I Dil. 
I Factor 

I 1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Date I Date 
Extracted I Analyzed 

i 10/11/11 i 10/12/11 ! 

10/11/11 I 10i12i11 

! 10/11/11 10/12/11 

' 10/11/11 l 10/12/11 

10/11/11 10/12/11 

10/11/11 I 10/12/11 

10/11/11 1 10/12/11 

10/11/11 I 10/12/11 

10/11/11 I 10/12/11 

10/11/11 I 10/12/11 

10/11/11 I 10/12/11 

10/11/11 I 10/12/11 

10/11/11 I 10/12/11 

1 1o;u;u I 10/12/11 1 

09/14/11 I 10/13/11 

10/11/11 I 10/12/11 

10/11/11 I 10/12/11 

10/11/11 10/12/11 

10/11/11 I 10/12/11 

I 10/11/11 10/12/11 I 

10/11/11 I 10/12/11 

10/11/11 I 10/12/11 

10/11/11 10/12/11 

Form I - IN 
41 

I 
Result I C Q 

30 i u i * 
20.61 J I 

20 I u I 
1.0 I U 

0. 20 u 

0 . 8 u 
5611 J I 

3 . 0 u 

2.0 u 
5.0 u 

4.3 J 

8.0 u 
62.9 J 

0. 40! u 

2.0 u 

50 

30 

5.0 

484o I J I I 
30 

5.0 U\ 

26.9 J ·/ x 
v 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108363-DV-RDM TCLP METALS.DOC- 11/10/10 Page 1 of 9 

 
Laboratory: Columbia Analytical   

 
Lab Project Number:  K1108363  

Sampling Dates:  08/23/2011 to 8/29/11 
 
Sample Matrix:  Soil  

Analytical Method: TCLP Metals (1311/6010B/7470A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:   12/7/2011         
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. CAS ID 

 
1 11MP48SB08 K1108363-001 

 
2 11MP48SB18 K1108363-003 

 
3 11MP60SB14 K1108363-009 

 
4   

 
5   

 
6   

 
7   

 
8   

 
9   

 
10   

 
11   

 
12   

 
13   

 
14   
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      X         Matrix Spike recoveries  
      X       Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      X       ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                N/A  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable.  
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1.  HOLDING TIMES 
 

     X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.   
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
 

 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
 

K1108363-DV-RDM TCLP METALS.DOC- 11/10/10 Page 5 of 9 

 
 

3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
     X        Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  11MP48SB08 was analyzed for matrix spike and matrix spike duplicate.  All 
recoveries were within control limits. 
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method and calibration blanks were free of contamination at reporting limit 
level.  

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
              Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Sample 11MP48SB08 was analyzed as a laboratory duplicate.  All RPDs were 
within control limits. 
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7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: % Differences for all analytes were within control limits with the exception of 
Barium; however, initial sample result was less than 50x MDL so no action was taken. 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
             Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments: Post digestion spike analysis was within QC criteria 
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9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11MP48SB08 
As: (0.116 mg/L)(50ml/50ml) = 0.116 mg/L 
Lab reported 0.12 mg/L 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X       Acceptable 
            Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 

 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory:  Columbia Analytical 

 
Lab Project Number:  K1109280  

Sampling Dates:  9/21/11 – 9/23/11 
 
Sample Matrix:  Sediment  

Analytical Method: General Chemistry 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Jen Schmitz                                                Date:    12/5/2011      
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1  11KR44SD K1109280-001 
 

2 11KR45SD K1109280-002 
 

3 11KR40SD K1109280-003 
 

4 11KR41SD K1109280-004 
 

5 11KR42SD K1109280-005 
 

6 11KR36SD K1109280-006 
 

7 11KR37SD K1109280-007 
 

8 11KR34SD K1109280-008 
 

9 11KR26SD K1109280-009 
 

10 11KR27SD K1109280-010 
 

11 11KR19SD K1109280-011 

12 11KR20SD K1109280-012 

13 11KR21SD K1109280-013 

14 11KR22SD K1109280-014 

15 11KR35SD K1109280-017 

16 11KR30SD K1109280-018 

17 11KR29SD K1109280-019 

18 11KR28SD K1109280-020 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
     X         Initial and Continuing Calibration results  
     X        Preparation Blank and Calibration Blank results  
     X        Matrix Spike recoveries  
      X     Matrix Duplicate results  
      X         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
YES  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments:  Following analytical methods were used: Nitrate + Nitrite by EPA 353.2, Chloride, 
Fluoride, and Sulfate by EPA 300.0, Alkalinity, Carbonate, Bicarbonate, & Hydroxide by SM 
2320, TDS by EPA 160.1 and TSS by EPA 160.2.  
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1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
All Sample Matrices: 
Cyanide: 14 days (from collection) for analysis. 
Nitrate (unpreserved water samples): 48 hours (from collection) for analysis. 
All other anions: 28 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: Continuing calibration recoveries were within control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  All laboratory control sample recoveries were within control limits.   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  A Batch QC sample was used for matrix spike and matrix spike duplicate analyses. 
 All percent recoveries were within control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X       Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Method blanks did not contain contamination at the reporting level. 
 
Continuing calibration blank percent recoveries were all within control limits. 
 
 

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
          Field Duplicates  
      X   Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments: A Batch QC sample was analyzed as a laboratory duplicate.  All RPDs were within 
control limits. 

 
    

7.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 10MW04GW 
Fluoride: 0.131 mg/L.  Lab reported 0.1 mg/L. 
Chloride: 0.460 mg/L.  Lab reported 0.5 mg/L. 
Sulfate: 180.281 mg/L.  Lab reported 180 mg/L. 
Nitrate+Nitrite: 0.0113 mg/L.  Lab reported 0.011 mg/L. 
Alkalinity: 92.8 mg/L CaCO3.  Lab reported 92.8 mg/L CaCO3.  
 
 
 
  

 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
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section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
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B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1109280 
 

 
Sampling Dates:  9/22/2011 – 9/25/2011 

 
Sample Matrix:  Sediment  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:        11/18/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
Sample No. 

 
Sample I.D. 

 
CAS ID 

 
1 

 
11KR44SD 

 
K1109280-001 

 
2 11KR45SD K1109280-002 
 

3 11KR40SD K1109280-003 
 

4 11KR41SD K1109280-004 
 

5 11KR42SD K1109280-005 
 

6 11KR36SD K1109280-006 
 

7 11KR37SD K1109280-007 
 

8 11KR34SD K1109280-008 
 

9 11KR26SD K1109280-009 

10 11KR27SD K1109280-010 

11 11KR19SD K1109280-011 

12 11KR20SD K1109280-012 

13 11KR21SD K1109280-013 

14 11KR22SD K1109280-014 

15 11KR35SD K1109280-017 

16 11KR30SD K1109280-018 

17 11KR29SD K1109280-019 

18 11KR28SD K1109280-020 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      *         Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      X        ICP Serial Dilution results  
      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
               YES  

6 
 
Duplicate Analyses 

 
               NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                NO  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable. 
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference.  
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\ 

1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory.  
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11KR44SD was used for matrix spike and matrix spike duplicate for 
mercury.  Spike recovery was above control limits; associated samples were qualified as 
estimated (J).  Sample 11KR40SD was used for matrix spike and matrix spike duplicate for all 
total metals.  Antimony was below accepted control limits, and Arsenic was above accepted 
control limits; associated samples were qualified as estimated (J).  These analytes were also 
outside control limits in the duplicate.  Additionally, Chromium, Copper, and Zinc spike duplicate 
recoveries were below control limits; associated samples were qualified as estimated (J).  A post 
spike was performed for a subset of total metals; all recoveries were within the control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X      Acceptable   
             Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination that would result in qualification. 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
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 Value 1 + Value 2 
 
 
Comments:  Laboratory duplicate analyses were performed on 11KR44SD and 11KR40SD.  
11KR44SDD was a mercury duplicate with RPD greater than 35%; mercury results were 
qualified as estimated (J).  11KR40SDD was a duplicate of all total metals; Arsenic exceeded 
35% RPD and the parent results were greater than five times the detection limit; associated 
results were qualified as estimated (J).   
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
 
Serial Dilution: 11KR44SD was analyzed by serial dilution, Arsenic, Beryllium, Cadmium, 
Chromium, Lead, Thallium and Zinc had % Differences greater than 10%, however, initial 
sample results were not greater than 50x the MDL, so no action was taken. 11KR40SD was 
analyzed by serial dilution for a subset of total metals; Silver had % Differences greater than 
10%, however initial sample results were not greater than 50x the MDL, so no action was taken.  
 

 
 

8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
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Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11KR40SD 
 
Mercury: (4.57 ug/L) (0.05L/0.785 g) (100) (100/72.7)  = 40.03 ug/g 40.03 mg/kg 
Lab reported 40.03 mg/kg 
 
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
      
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
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Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
 
 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
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Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Metals 
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INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment , Incorpo Service Re ques t : Kl109280 

Proj e ct No. : 001096 . 0X70 

Project Name : Red Devil Mine 

Matrix : SOIL 

Sample Name: 11KR44SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 6 

Antimony 6020A 0.048 

Arsenic 6020A 0 . 49 

Barium 6020A 0 . 049 

Bery llium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 6 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3 . 9 

Lead 6020A 0 . 049 

Magnesium 6010B 3.9 

Manganese 60 1 0B 1. 93 

Mercury 7471A 0.182 

Nickel 6020A 0 . 20 

Pota ssium 6010B 77.1 

Seleni um 7742 0 . 10 

Silver 6020A 0 . 0 1 9 

Sodium 6010B 38.5 

Thallium 6020A 0 . 020 

·Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 83 . 8 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0.005 

0 . 003 

0.003 

1. 9 

0 . 03 

0 . 003 

0 . 05 

0 . 7 

0.009 

0 . 3 

0 . 02 

0 . 018 

0 . 03 

19 . 3 

0 . 03 

0 . 008 

3 . 9 

0. 002 . 

0 . 02 

0.2 

Date Collected : 09/21/11 

Date Received: 09/29/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1109280-001 

Oil. Date Date 
Factor Ex tracted Analyzed 

2.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/31/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24 /11 10/28/11 

5 . 0 10/24/11 10/28/11 

2 . 0 10/24/11 10/25/11 

5 . 0 10/24/11 10/2 8/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

2 . 0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

2. 0 10/24/11 1 0 / 2 5 / 11 

2.0 10/24/11 10/25/11 

10.0 10/19/11 10/19/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2 . 0 10/24/11 10/26/11 

5 . 0 10/24/11 10/31/ 11 

2 . 0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

Form I - IN 
205 

Result c Q 

3450 

21.6 
l r N 

0 . 57 :J N* 

4.12 

0.008 J 

0.017 J 

2110 

0 . 65 .1 N 

0.369 

0 . 68 ,] N 
I 

55600 

0 . 050 

1760 

1170 

7.19 ,"J * 

0 . 78 

854 

0 . 61 

0 . 106 

40 .4 

0 . 011 J 

1. 72 

1.2 .] N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Cl~ent: Ecology And Environment, Incorpo Serv~ce Request : K1109280 

Project No, : 001096.0X70 

Project Name: Red Devil Mine 

Matr~x: SOIL 

Sample Name: 11KR45SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6020A 0.049 

Arsenic 6020A 0.50 

Barium 6020A 0 . 050 

Beryllium 6020A 0.020 

Cadmium 6020A 0. 0.20 

Calcium 6010B 9.7 

Chromium 6020A 0.20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.050 

Magnesium 6010B 3.9 

Manganese 6010B 1. 95 

Mercury 7471A 0 . 017 

Nickel 6020A 0.20 

Potassium 6010B 77.9 

Selenium 7742 0.10 

Silver 6020A 0.019 

Sodium 6010B 39.0 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Sol~ds: 85.2 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0.005 

0.003 

0.003 

2.0 

0 . 03 

0.003 

0.05 

0.7 

0.009 

0.3 

0 . 02 

0.002 

0.03 

19.5 

0 . 03 

0.008 

3.9 

0 . 002 

0.02 

0 . 2 

Date Collected: 09/21/11 

Date Rece~ved: 09/29/11 

Umts: mg/Kg 

Basis: DRY 

Lab Code : K1109280-002 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/31/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2 . 0 10/24/11 10/25/11 

1.0 10/19/11 10/19/11 

5.0 10/24/11 10/28/11 

2 . 0 10/24/11 10/25/11 

2.0 10/24/11 10/26/11 

5 . 0 10/24/11 10/31/11 

2.0 10/24/11 I 10/25/11 

5.0 10/24/11 I 10/28/11 

5.0 10/24/11 I 10/28/11 

5.0 10/24/11 J 10/28/11 

Form I - IN 
206 

Result c Q 

9560 

0 . 237 ~} N 

4.41 :i N* 

89.8 

0 . 505 

0.153 

10900 

18.8 •:) N 

15.8 

21.5 1 N 

26200 

8.970 

4250 

1730 

0.199 J * 

31.1 

922 

0.17 

0.086 

61.6 

0.060 

30 . . 8 

81.8 _]" N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Envi r onment , Inco r po Service Request : Kl1 09280 

Project No. : 001096.0X70 

Project Name : Red Devil Mine 

Matrix : SOIL 

Sample Name: 11KR40SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 9 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 49 

Barium 6020A 0.049 

Beryllium 6020A 0 . 019 

Cadmium 6020A 0 . 019 

Calcium 6010B 9 . 9 

Chromium 6020A 0 . 19 

Cobalt 6020A 0.019 

Copper 6020A 0. 10 

Iron 6010B 4.0 

Lead 6020A 0 . 049 

Magnesium 6010B 4 . 0 

Manganese 6010B 1. 99 

Mercury 7471A 1. 75 

Nickel 6020A 0.19 

Potassium 6010B 79 . 5 

Selenium 77 42 0 . 10 

Silv er 6020A 0.020 

Sodium 6010B 39.7 

Thal lium 60 2 0A 0 . 019 

Vanadium 6020A 0 . 19 

Zinc 6020A 0.5 

% Solids : 7 2 .7 

Comments: 

MDL 

0 . 4 

0.009 

0.06 

0.005 

0 . 003 

0.003 

2 . 0 

0.03 

0.003 

0 . 05 

0 . 7 

0 . 009 

0 . 3 

0.02 

0.175 

0 . 03 

19 . 9 

0.03 

0.008 

4.0 

0 ; 002 

0 . 02 

0 . 2 

Date Collected: 09/22/ 1 1 

Date Received: 09/29/11 

Units : mg/Kg 

Basis : DRY 

Lab Code: K1109280-003 

Dil. Date Date 
Factor Ex tracte d Anal y zed 

2.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/31/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 10/2 4/11 10/28/11 

2 . 0 10/2 4/11 10/25/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/2 4/11 10/28/11 

5 . 0 10/24/11 10/28/11 

2 . 0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2 . 0 10/24/11 10/25/11 

100 . 0 10/19/11 10/19/11 

5 . 0 10/24 /11 10/28/11 

2.0 10/2 4/11 10/25/11 

2 . 0 10/24 /11 10/26/11 

5 . 0 10/24/11 10/31/11 

2 . 0 10/2 4/11 10/25/11 

5.0 10/24/11 10/28/11 

5 . 0 10/2 4/11 10/28/11 

5 . 0 10/2 4 /11 10/28/11 

Form I - IN 
207 

Re sult c Q 

9750 

57 . 1 '1 N 

123 ,·J N* 

132 

0 . 363 

0.308 

4250 

17 . 6 _:] N 

9.080 

21.3 J N 

26800 

6.740 

4600 

567 

40 . 0 ') * 

25 . 5 

990 

0 . 36 

0 . 127 

119 

0 . 107 

24 . 1 

65 .4 _\ N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request: Kll09280 

Date Collected: 09/22/11 

Date Received: 09/29/11 

Project No . : 001096 . 0X70 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11KR41SD 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 9 . 8 

Antimony G020A 0.049 

Arsenic G020A 0.49 

Barium G020A 0.049 

Beryllium G020A 0.020 

Cadmium G020A 0.020 

Calcium GOlOB 9 . 8 

Chromium G020A 0.20 

Cobalt G020A 0 . 020 

Copper G020A 0.10 

Iron GOlOB 3.9 

Lead G020A 0.049 

Magnesium GOlOB 3.9 

Manganese GOlOB 1. 9G 

Mercury 7471A 1. 89 

Nickel G020A 0.20 

Potassium GOlOB 78.4 

Selenium 7742 0 . 10 

Silver G020A 0.020 

Sodium GOlOB 39 . 2 

Thallium G020A 0 . 020 

Vanadium G020A 0.20 

Zinc G020A 0.5 

% Solids: 82.0 

Comments: 

Units: mg/Kg 

Basis: DRY 

Lab Code: Kll09280-004 

Dil. 
MDL Factor 

0.4 2 . 0 

0.009 5.0 

O. OG 5.0 

0.005 5.0 

0 . 003 5 . 0 

0.003 5.0 

2.0 2.0 

0.03 5 . 0 

0.003 5.0 

0.05 5.0 

0 . 7 2.0 

0.009 5 . 0 

0 . 3 2 . 0 

0.39 2.0 

0.189 100.0 

0.03 5.0 

19.6 2.0 

0.03 2.0 

0.008 5 . 0 

3 . 9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
208 

Date Date 
Extracted Analyzed 

10/24/11 10/25/11 

10/24/11 10/31/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/25/11 

10/19/11 10/19/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 I 10/2G/11 

10/24/11 I 10/31/11 

10/24/11 I 10/25/11 

10/24/11 I 10/28/11 

10/24/11 I 10/28/11 

10/24/11 I 10/28/11 

Result c Q 

G390 

25.0 1 N 

54.8 ':] N* 

GG . G 

0.211 

0 . 1GO 

2000 

15 . 3 .] N 

7.140 

11. G ' 1 N 

37900 

3 . 130 

2910 

2530 

14.2 ,· -1 * 

21.3 

764 

0 . 30 

0.118 

74.7 

0 . 05G 

19.5 

50.1 J N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy And Environment , Inco r po Service Request: Kll 09280 

Project No . : 001096 . 0X70 

Project Name : Red Devil Mi ne 

Matrix : SO IL 

Sample Name: 11KR42SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 6 

Antimony 6020A 0 . 048 

Arsenic 6020A 0.49 

Barium 6020A 0 . 049 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 6 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 3 . 8 

Lead 6020A 0.049 

Magne s i um 6010B 3.8 

Manganese 6010B 1. 92 

Mercury 7 471A 0 . 1 43 

Nickel 6020A 0 . 20 

Potassium 6010B 76 . 8 

Selenium 7742 0.10 

Silver 6020A 0 . 019 

Sodium 6010B 38 . 4 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 86 . 2 

Commen t s: 

MDL 

0 . 4 

0 . 009 

0 . 06 

0.005 

0 . 003 

0 . 003 

1.9 

0 . 03 

0 . 003 

0 . 05 

0.7 

0.009 

0.3 

0 . 02 

0 . 01 4 

0.03 

19.2 

0 . 03 

0 . 008 

3 . 8 

0 . 002 

0 . 02 

0 . 2 

Date Collected: 09/22/11 

Date Received : 09/29/ 1 1 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1109280-005 

Dil. Date Date 
Factor Extr acte d Analyzed 

2 . 0 10/24/11 10/25/11 

5 . 0 10/24 /11 10/31/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/24 /11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/2 4 /11 10/25/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/2 4/11 10/28/11 

5 . 0 10 /2 4/11 10/2 8/11 

2 . 0 10/2 4 /11 10/25/11 

5 . 0 10/2 4 /11 10/28/11 

2 . 0 10/24/11 10/25/11 

2.0 1 0/24/11 10/25/11 

10 . 0 10/19/1 1 10/19/11 

5.0 .10/24/11 10/28/11 

2.0 10/24 /11 10/25/11 

2 . 0 10/24/11 10/26/11 

5.0 10/2 4 /11 10/31/11 

2 . 0 10/2 4 / 1 1 10/25/11 

5 . 0 10/2 4/11 10/28/11 

5.0 10/2 4/11 10/2 8/11 

5 . 0 10/2 4 /11 10/28/ 11 

. Form I - IN 

209 

Result c Q 

3850 

64 . 1 0 N 

254 ::; N* 

193 

0 . 546 

0 . 657 

1320 

8 . 78 '1 N 

14.8 ' v 

40 . 4 J N 

39400 

9 . 280 

2050 

1250 

4 .36 ~J * 

39 . 5 

96 4 

0 . 36 

0 . 099 

42 . 8 

0 . 128 

11.4 

87 . 6 -') N 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1 109280 

Project No.: 001096 . 0X70 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11KR36SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 15.2 

Antimony 6020A 0.076 

Arsenic 6020A 0 . 49 

Barium 6020A 0 . 049 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 15.2 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 6 . 1 

Lead 6020A 0.049 

Magnesium 6010B 6 . 1 

Manganese 6010B 3.04 

Mercury 7471A 0.019 

Nickel 6020A 0 . 20 

Potassium 6010B 121 

Selenium 7?42 0.10 

Silver 6020A 0.030 

Sodium 6010B . 60.7 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 61.3 

Comments: 

MDL 

0.6 

0.014 

0 . 06 

0.005 

0.003 

0.003 

3.0 

0.03 

0.003 

0.05 

1.1 

0.009 

0.5 

0.03 

0.002 

0.03 

30.4 

0.03 

0.012 

6.1 

0.002 

0.02 

0 . 2 

Date Collected: 09/22/11 

Date Received: 09/29/ 1 1 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1109280-006 

Oil. Date Date 
Factor Extracted Analyzed 

2 . 0 10/24/11 10/25/11 

5.0 10/24/11 10/31/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

· 5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2.0 10/24/11 I 10/25/11 

1.0 10/19/11 I 10/19/11 

5.0 10/24/11 1 10/28/11 

2.0 10/24/11 I 10/25/11 

2.0 10/24/11 1 10/26/11 

5.0 10/24/11 I 10/31/11 

2.0 10/24/11 l 10/25/11 

5.0 10/24/11 I 10/28/11 

5 . 0 10/24/11 I 10/28/11 

5.0 10/24/11 I 10/28/11 

Form I - IN 
210 

Result c Q 

18400 

7 . 720 7 N 

19.2 :J N* 

131 

0.347 

0.256 

8550 

22 . 8 j N 

8.540 

18.8 :J N 

43300 

7.030 

9370 

849 

0.827 '-1 * 
25.6 

1830 

0.39 

0.201 

262 

0 . 109 

29.5 

72.1 -:) N 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll09280 

Date Collected: 09/22/11 

Date Received : 09/29/11 

Units : mg I Kg 

Project No.: 001096.0X70 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name : 11KR37SD 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 10.0 

Antimony G020A 0.050 

Arsenic G020A 0.49 

Barium 6020A 0.049 

Beryllium G020A 0.020 

Cadmium G020A 0.020 

Calcium GOlOB 10.0 

Chromium G020A 0.20 

Cobalt 6020A 0 . 020 

Copper G020A 0.10 

Iron GOlOB 4.0 

Lead G020A 0.049 

Magnesium GOlOB 4.0 

Manganese GOlOB 2 . 00 

Mercury 7471A O.OlG 

Nickel G020A 0 . 20 

Potassium GOlOB 79 . 9 

Selenium 7742 0.10 

Silver 6020A 0 . 020 

Sodium GOlOB 40.0 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc G020A 0.5 

% Solids: 63.7 

Comments: 

Basis: DRY 

Lab Code : Kll09280-007 

Dil . 
MDL Factor 

0.4 2 . 0 

0 . 009 5.0 

O. OG 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.03 5.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.3 2.0 

0.02 2.0 

0.002 1.0 

0.03 5.0 

20 . 0 2 . 0 

0.03 2.0 

0.008 5 . 0 

4.0 2 . 0 

0 . 002 5.0 

0.02 5.0 

0 . 2 5.0 

Form I - IN 
211 

Date Date 
Extracted Analyzed 

10/24/11 10/25/11 

10/24/11 10/31/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/25/11 

10/19/11 10/19/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/26/11 

10/24/11 10/31/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

Result c Q 

12400 

5 . 570 __ ] N 

19.4 ,'] N* 

130 

0.33G 

0.272 

7570 

21.5 "'l N 

8 . 1GO 

18.7 -:J N 

28700 

6 . 700 

G340 

555 

0.208 :J * 

24.3 

1390 

0 . 35 

0.145 

193 

0.125 

28.3 

69.9 .\ N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo service Request: K1109280 

Project No .: 001096.0X70 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name: 11KR34SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6010B 9.7 

Arsenic 6020A 0.48 

Barium 6020A 0.048 

Beryllium 6020A 0.019 

Cadmium 6020A 0 . 019 

Calcium 6010B 9.7 

Chromium 6020A 0 .1 9 

Cobalt 6020A 0.019 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.048 

Magnesium 6010B 3.9 

Manganese 6010B 1. 94 

Mercury 7471A 3.68 

Nickel 6020A 0 . 19 

Potassium 6010B 77 . 4 

Selenium 7742 0.10 

Silver 6020A 0 . 019 

Sodium 6010B 38.7 

Thallium 6020A 0.019 

Vanadium 6020A 0.19 

Zinc 6020A 0.5 

% Solids: 80.7 

Comments: 

MDL 

0.4 

0.5 

0 . 06 

0.005 

0.003 

0.003 

1.9 

0.03 

0 . 003 

0.05 

0 . 7 

0 . 009 

0 . 3 

0.02 

0 . 368 

0.03 

19.4 

0.03 

0.008 

3 . 9 

0.002 

0.02 

0.2 

Date Collected: 09/22/11 

Date Received: 09/29/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1109280-008 

Dil -. Date Date 
Factor Extracted Analyzed 

2 . 0 10/24/11 10/25/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2.0 10/24/11 10/25/11 

200.0 10/19/11 10/19/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2 . 0 10/24/11 10/26/11 

5.0 10/24/11 10/31/11 

2 . 0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 l 10/28/11 

5.0 10/24/11 I 10/28/11 

Form I - IN 
212 

Result c Q 

7050 

1060 c_] N 

958 ,:) N* 

220 

0.470 

0.301 

2770 

16.5 '-J N 

11.1 

29 . 5 } N 

28300 

6 . 880 

4890 

908 

104 1'-~ * 

37.8 

1590 

0.24 

0.111 

139 

0 . 158 

20.7 

84.1 0 N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request : K1109280 

Project No.: 001096.0X70 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11KR26SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0.019 

Cadmium 6020A 0 . 019 

Calcium 6010B 9 . 9 

Chromium 6020A 0.19 

Cobalt 6020A 0.019 

Copper 6020A 0.10 

Iron 6010B 4.0 

I.e ad 6020A 0.049 

Magnesium 6010B 4.0 

Manganese 6010B 1. 98 

Mercury 7471A 0.018 

Nickel 6020A 0.19 

Potassium 6010B 79.2 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39 . 6 

Thallium 6020A 0.019 

Vanadium 6020A 0.19 

Zinc 6020A 0.5 

%Solids: 72.6 

Comments: 

MDL 

0.4 

0.009 

0.06 

0.005 

0.003 

0.003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0 . 3 

0 . 02 

0 . 002 

0 . 03 

19.8 

0.03 

0 . 008 

4.0 

0 . 002 

0.02 

0.2 

Date Collected: 09/23/11 

Date Received : 09/29/11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1109280-009 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/31/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2.0 10/24/11 10/25/11 

1.0 10/19/11 10/19/11 

5.0 10/24/11 10/28/11 

2 . 0 10/24/11 10/25/11 

2.0 10/24/11 10/26/11 

5.0 10/24/11 10/31/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

Form I - IN 
213 

Result c Q 

11000 

0.450 I N 

4.93 J N* 

113 

0. 314 

0.231 

2930 

21.4 ,~J N 

8.200 

16 .. 9 ·-1 N 

20700 

5.730 

5000 

261 

0.044 ,l * 

23.9 

961 

0 . 28 

0 .105 

125 

0 . 089 

29.8 

62.0 l N 



Columbia Analytical Services 

Metals 

- I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll09280 

Project No . : 001096.0X70 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11KR27SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6020A 0.048 

Arsenic 6020A 0.48 

Barium 6020A 0.048 

Beryllium 6020A 0.019 

Cadmium 6020A 0.019 

Calcium 6010B 9.7 

Chromium 6020A 0 . 19 

Cobalt 6020A 0 . 019 

Copper 6020A 0 . 10 

Iron 6010B 3.9 

Lead 6020A 0.048 

Magnesium 6010B 3.9 

Manganese 6010B 1. 93 

Mercury 7471A 0.017 

Nickel 6020A 0.19 

Potassium 6010B 77 . 2 

Selenium 7742 0.10 

Silver 6020A 0.019 

/ Sodium 6010B 38.6 

Thallium 6020A 0 . 019 

Vanadium 6020A 0.19 

Zinc 6020A 0.5 

%Solids: 83.6 

Comments: 

MDL 

0.4 

0.009 

0.06 

0 . 005 

0.003 

0.003 

1.9 

0.03 

0 . 003 

0.05 

0 . 7 

0.009 

0.3 

0.02 

0.002 

0.03 

19.3 

0.03 

0.008 

3.9 

0.002 

0.02 

0.2 

Date Collected: 09/23/11 

Date Received: 09/29/ 11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1109280-010 

Dil. Date Date 
Factor Extracted Analyzed 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/31/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2.0 10/24/11 10/25/11 

1.0 10/19/11 10/19/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2 . 0 10/24/11 10/26/11 

5.0 10/24/11 10/31/11 

2.0 10/24/11 I 10/25/11 

5 . 0 10/24/11 I 10/28/11 

5.0 10/24/11 I 10/28/11 

5.0 10/:24/11 I 10/28/11 

Form I - IN 
214 

Result c Q 

6400 

0.473 0 N 

5.98 ;) N* 

70.3 

0.157 

0.127 

1880 

14 .4 J N 

5.690 

7.69 ~~. N 

17200 

2.410 

3460 

743 

0.015 J * 

14.8 

718 

0.06 J 

0.044 

89.3 

0 . 059 

19.8 

35.3 0 N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Se rvice Request : K1109280 

Projec t No .: 001096 . 0X70 

Project Name : Red Devil Mine 

Matrix : SOIL 

Sample Name : 11KR19SD 

Analysis 
Analy te Method MRL 

Aluminum 6010B 9 . 6 

Antimony 6020A 0.048 

Arsenic 6020A 0 . 49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.6 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 3 . 8 

Lead 6020A 0.049 

Magnesium 6010B 3.83 

Mangane se 6010B 1. 92 

Mercury 7471A 0 . 019 

Nickel 6020A 0 . 20 

Potassi um 6010B 76 . 7 

Seleni um 7742 0 . 10 

Silver 6020A 0 . 0 1 9 

Sodium 6010B 38 . 3 

Thall i um 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids : 84 . 9 

Comments : 

MDL 

0 . 4 

0.009 

0 . 06 

0 . 005 

0.003 

0 . 003 

1.9 

0 . 03 

0 . 003 

0.05 

0.7 

0 . 009 

0 . 06 

0 . 02 

0 . 002 

0.03 

19 . 2 

0.03 

0.008 

3 . 8 

0 . 002 

0 . 02 

0.2 

Date Collected: 09/23/11 

Date Received: 09/29/11 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1109280-011 

Dil. Date Date 
Factor Extracted Analyzed 

2 . 0 10/24/11 10/25/11 

5.0 10/24/11 10/31/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2 . 0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2.0 10/24/11 10/25 / 1 1 

1.0 10/19/11 10/19/11 

5 . 0 10/24/11 10/28/11 

2.0 10/24/1 1 10/25/11 

2 . 0 10/24/11 10/26/11 

5 . 0 10/24/11 10/31/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

Form I - IN 
215 

Result c Q 

2160 

0 . 133 1-J N 

6 . 06 10 N* 

77 . 5 

0.352 

0 . 820 

762 

13.6 ,:,--; N 

11.5 

36.9 \ ] N 

8170 

13 . 5 

1400 

465 

0 . 143 ~J * 

37 . 0 

418 

1. 03 

0 . 035 

35.9 J 

0 . 105 

23.8 

174 '\ t 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request : K1109280 

Projec t No . : 001096 . 0X7 0 

Pro j ect Name: Red Devil Mine 

· Matr ix: SOIL 

Sample Name : 11KR20SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6020A 0 . 048 

Arsen ic 6020A 0 . 50 

Barium 6020A 0.050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 0 2 0 

Calcium 6010B 9 . 7 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 3 . 9 

Lead 6020A 0 . 050 

Magnes i um 6010B 3 . 9 

Manganese 6010B 1. 94 

Mercury 7471A 0 . 017 

Nickel 6020A 0.20 

Potassium 6010B 77.6 

Selenium 7742 0 . 10 

Silv er 6020A 0.019 

Sodium 6010B 38.8 

Thallium 6020A 0 . 020 

Vanadium 602 0A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 80 .4 

Comments: 

MDL 

0 . 4 

0 . 009 

0 . 06 

0.005 

0.003 

0 . 003 

1.9 

0 . 03 

0 . 003 

0.05 

0.7 

0 . 009 

0 . 3 

0 . 02 

0 . 002 

0 . 03 

1 9 . 4 

0.03 

0 . 008 

3 . 9 

0 . 002 

0 . 02 

0 . 2 

Date Collec t e d: 09/23/11 

Da te Received : 09/29/11 

Units: mg/Kg 

Bas is: DRY 

Lab Code : K1109280-012 

- · 

Di l. Date Date 
Factor Extracted Analyzed 

2 . 0 10/24/11 10/25/11 

5.0 10/24/11 10/31 /11 

5 . 0 10/2 4/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2. 0 10/24/11 10/2 5/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

2 . 0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

2 . 0 10/24 /11 10/25/11 

2.0 10/24/11 10/25/11 

1.0 10/19/11 10/1 9/11 

5.0 10/24/11 10/28/11 

2.0 10/24 /11 10/25/11 

2 . 0 10/24/11 10/26/ 11 

5 . 0 10/2 4 /11 10/31/11 

2.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

5 . 0 10/2 4 /11 10/28/11 

5 . 0 10/2 4 /11 10/28/11 

Form I - IN 
216 

Result c Q 

5470 

0 . 239 J N 

3 . 67 ;_) N* 

58 . 6 

0 . 1 4 6. 

0 . 099 

1 61 0 

11. 1 J N 

4 . 5 40 

7 . 15 \ ] N 

13500 

2 .400 

2860 

246 

0 . 013 J * 

13 . 0 

637 

0 . 08 J 

0 . 0 4 3 

70 . 3 

0 . 051 

15 . 7 

30 . 9 ';:) N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll09280 

Project No.: 001096.0X70 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11KR21SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.8 

Antimony 6020A 0.049 

Arsenic 6020A 0 .48 

Barium 6020A 0.048 

Beryllium 6020A 0.019 

Cadmium 6020A 0.019 

Calcium 6010B 9 . 8 

Chromium 6020A 0.19 

Cobalt 6020A 0.019 

Copper 6020A 0.10 

Iron 6010B 3 . 9 

Lead 6020A 0.048 

Magnesium 6010B 3.9 

Manganese 6010B 1. 96 

Mercury 7471A 0.016 

Nickel 6020A 0.19 

Potassium 6010B 78.2 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39 .1 

Thallium 6020A 0.019 

Vanadium 6020A 0 . 19 

Zinc 6020A 0.5 

% Solids: 82.9 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0 . 005 

0.003 

0.003 

2.0 

0.03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

0.002 

0.03 

19 . 6 

0.03 

0.008 

3.9 

0.002 

0.02 

0.2 

Date Collected: 09/23/11 

Date Received : 09/29/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1109280-013 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/31/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 . 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2.0 10/24/11 10/25/11 

1.0 10/19/11 10/19/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2.0 10/24/11 10/26/11 

5.0 10/24/11 10/31/11 

2 . 0 10/24/11 10/25/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

Form I - IN 
217 

Result c Q 

5710 

0.189 s., N 

3 . 67 \.. N* 

55.6 

0 . 130 

0 . 069 

1700 

10.7 0 N 

3.830 

4.62 
' 

N 

13400 

1 . 820 

3190 

197 

0 . 013 J * 

10.7 

SOB 

0.04 J 

0.034 

71.4 

0 . 035 

11.9 

21.8 .. -r ~ 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K110 9280 

Date Collected : 09/23/11 Project No.: 001096 . 0X70 

Project Name : Red Devil Mine 

Matrix: SOIL 

Sample Name: 11KR22SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.9 

Antimony 6020A 0.049 

Arsenic 6020A 0.48 

Barium 6020A 0.048 

Beryllium 6020A 0 . 019 

Cadmium 6020A 0 . 019 

Calcium 6010B 9.9 

Chromium 6020A 0 . 19 

Cobalt 6020A 0 . 019 

Copper 6020A 0.10 

Iron 6010B 4 . 0 

Lead 6020A 0.048 

Magnesium 6010B 4.0 

Manganese 6010B 1. 98 

Mercury 7471A 0.019 

Nickel 6020A 0.19 

Potassium 6010B 79 . 1 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.5 

Thallium 6020A 0.019 

Vanadium 6020A 0.19 

Zinc 6020A 0.5 

% Solids: 76.7 

Comments: 

Date Received: 09/2 9/ 11 

Units: mg/Kg 

Basis : DRY 

Lab Code : K1109280-014 

Dil. 
MDL Factor 

0 . 4 2.0 

0 . 009 5.0 

0.06 5 . 0 

0.005 5 . 0 

0.003 5.0 

0 . 003 5 . 0 

2.0 2 .. 0 

0.03 5.0 

0.003 5 . 0 

0.05 5.0 

0.7 2 . 0 

0.009 5 . 0 

0.3 2 . 0 

0 . 02 2.0 

0.002 1.0 

0.03 5 . 0 

19.8 2 . 0 

0.03 2.0 

0.008 5.0 

4 . 0 2.0 

0.002 5 . 0 

0.02 5 . 0 

0 . 2 5.0 

Form I - I N 
218 

Date Date 
Extracted Analyzed 

10/24/11 10/25/11 

10/24/11 10/31/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/25/11 

10/19/11 10/19/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/26/11 

10/24/11 I 10/31/11 

10/24/11 I 10/25/n 

10/24/11 I 10/28/11 

10/24/11 I 10/28/11 

10/24/11 I 10/28/11 

-----

Result c Q 

10200 

0 . 220 
......, 

N -
12.7 (-1 N* 

-
79.5 

0.196 

0 . 120 

2930 

15.8 ~1 N 

4 . 940 

10.4 .1 N 

21900 

3 . 350 

5900 

366 

0 . 030 .7 * ,.._ 
14.4 

614 

0.22 

0.062 

86.5 

0.075 

27.3 

36 . 2 ' N 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll09280 

Project No.: 001096.0X70 

Project Name: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11HR01SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6020A 0 . 048 

Arsenic 6020A 0.49 

Barium 6020A 0.048 

Beryllium 6020A 0.019 

Cadmium 6020A 0 . 019 

Calcium 6010B 9 . 7 

· Chromium 6020A 0.19 

Cobalt 6020A 0 . 019 

Copper 6020A 0.10 

Iron 6010B 3.9 

Lead 6020A 0.048 

Magnesium 6010B 3.9 

Manganese 6010B 1. 94 

Mercury 7471A 0.016 

Nickel 6020A 0.19 

Potassium 6010B 77.6 

Selenium 7742 0.10 

Silver 6020A 0.019 

Sodium 6010B 38.8 

Thallium 6020A 0 . 019 

Vanadium 6020A 0.19 

Zinc 6020A 0.5 

% Solids: 79.5 

Comments: 

MDL 

0.4 

0.009 

0 . 06 

0.005 

0.003 

0.003 

1.9 

0 . 03 

0.003 

0.05 

0.7 

0.009 

0.3 

0.02 

0.002 

0.03 

19.4 

0.03 

0 . 008 

3.9 

0.002 

0.02 

0.2 

Date Collected: 09/24/11 

Date Received: 09/29/11 

Units: mg/Kg 

Basis : DRY 

Lab Code: K1109280-015 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/31/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2 . 0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2.0 10/24/11 10/25/11 

1.0 10/19/11 10/19/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/25/11 

2 . 0 10/24/11 10/26/11 

5.0 10/24/11 10/31/11 

2.0 10/24/11 10/25/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

Form I - IN 
219 

Result c Q 

7480 

0.152 .~) N 

8.19 0 N* 

78.8 

0.169 

0 . 098 

1700 

14.5 J N 

7.450 

5.20 1 N 

19600 

2.130 

3640 
.~ 

1060 

0. 011 J * 
16.6 

648 

0.05 J 

0.027 

67 . 8 

0 . 042 

19.3 

40.6 ~ N 



Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Envi r onmen t , I nco r po Se rvice Reques t : Kll09280 

Date Collecte d : 09/24/11 

Date Received : 09/29 / 11 

Unit s : mg/Kg 

Project No .: 001096.0X7 0 

Project Name : Red Devil Min e 

Matrix : SOIL 

Sample Name: 11HR02SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9 . 8 

Antimony 6020A 0.049 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0. 1 0 

I r on 6010B 3.9 

Lead 6020A 0.050 

Magnesium 6010B 3 . 9 

Manganese 6010B 1 . 97 

Mercury 7 471A 0 . 016 

Nickel 6020A 0.20 

Potassium 6010B 78.7 

Selenium 7742 0 . 10 

Silv er 6020A 0 . 020 

Sodium 6010B 39 . 3 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 85 . 3 

Comments: 

Basis : DRY 

Lab Code : K1109280 - 016 

Dil. 
MDL Factor 

0. 4 2 . 0 

0 . 009 5.0 

0.06 5 . 0 

0 . 005 5 . 0 

0 . 003 5 . 0 

0.003 5 . 0 

2.0 2.0 

0.03 5 . 0 

0 . 003 5 . 0 

0 . 05 5.0 

0 . 7 2.0 

0 . 009 5 . 0 

0 . 3 2.0 

0.02 2.0 

0 . 002 1.0 

0 . 03 5.0 

19 . 7 2 . 0 

0 . 03 2 . 0 

0 . 008 5 . 0 

3 . 9 2 . 0 

0 . 002 5 . 0 

0 . 02 5 . 0 

0 . 2 5.0 

Form I - IN 
220 

Da te Date 
Extracted Analyzed 

10/24/11 10/25/11 

10 / 24/11 10/31 / 11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/2 4 /11 10/28/11 

10/24/11 10/25/11 

10/24/11 10/28/11 

10/24/11 10/25/11 

10/2 4/11 10/25/11 

10/19/11 10/19/11 

10/24/11 10/28/11 

10/24/1 1 10/25/11 

10/2 4 /11 10/26/11 

10/24/11 10/31/11 

10/24/11 10/25/11 

10/2 4/11 I 10/28/11 

10/24 / 11 I 10/28/11 

10/24/11 I 10/28/11 

Result c Q 

4250 

0 . 12 8 J N 

5 . 12 -::1 N* 

115 

0 . 153 

0 . 3 41 

1510 

11.1 -2:) N 

5 . 690 

7.81 •, J N 

9810 

2.120 

2190 

762 

0 . 014 J * 

18 .4 

784 

0 . 05 J 

0 . 025 

96 . 7 

0 . 085 

16 . 8 

30 . 6 J N 



Columbia Analytical Services 

Metals 

- I -
INORGAN IC ANA LYSIS DATA PACKAGE 

Client : Ecology And Environment , Incorpo Service Request: K1109280 

Date Collected: 09/22/11 Project No . : 001096 . 0X70 

Project Name : Red Devil Mi ne Date Received : 09/29/1 1 

Matrix: SOIL Units : mg/Kg 

Basis : DRY 

Sample Name : 11KR35SD Lab Code : K11092 80-017 

Analysis I Dil. Date Date 
Analyte Method MRL MDL Factor Ex tracted Analyzed 

Aluminum 6010B 9 . 9 0 . 4 2 . 0 10/24/11 10/26/11 

Antimony 6010B 2 . 0 0 . 5 2 .0 10/24/11 10/26/11 

Arsenic 6010B 2 . 0 0 . 9 2.0 10/24/11 10/26/11 

Barium 6020A 0 . 048 0 . 005 5.0 10/24/11 10/28/11 

Beryllium 6020A 0.019 0 . 003 5 . 0 10/24 /11 10/28/11 

Cadmium 6020A 0 . 019 0 . 003 5.0 10/24/11 10/28/11 

Calcium 6010B 9 . 9 2 . 0 2.0 10/24/11 10/26/11 

Chromium 6020A 0.19 0.03 5 . 0 10/24/11 10/28/11 

Cobalt 6020A 0 . 019 0 . 003 5 . 0 10/24/11 10/28/11 

Copper 6020A 0 . 10 0.05 5 . 0 10/24 /11 10/28/11 

Iron 6010B 2 . 0 0 . 7 2. 0 10/24/11 10/26/11 

Lead 602 0A 0.04 8 0.009 5.0 10/24 /11 10/28/11 

Magnesium 6010B 4 . 0 0 . 3 2. 0 10/24 /11 10/26/11 

Manganese 6010B 0 . 20 0 . 02 2 . 0 10/24/11 10/2 6/11 

Mercury 7471A 1. 69 0.169 100 . 0 10/19/11 10/19/11 

Nickel 6020A 0 . 19 0 . 03 5.0 10/24/11 10/28/11 

Potassium 6010B 59 .4 19.8 2 . 0 10/24 /11 10/26/11 

Selenium 77 42 0 .4 9 0 . 15 10 . 0 10/24 /11 10/26/11 

Silver 6020A 0 . 020 0 . 008 5 . 0 10/24 /11 10/31/11 

Sodium 6010B 39 . 6 4 . 0 2 . 0 10/24/11 10/26/11 

Thall i um 602 0A 0 . 019 0 . 002 5.0 10/24 /11 10/28/11 

Vanadi um 6020A 0 . 19 0 . 02 5 . 0 1 0/2 4 /11 10/28/11 

Zinc 6020A 0 . 5 0 . 2 5 . 0 10/24/11 10/28/11 

% Solids : 8 6 . 1 

Comments : 

Form I - IN 

221 

Result c Q 

7020 

1420 ,"J N 

1280 
___ "") 

N * 

398 

0 . 438 

0.294 

2740 

18 . 4 ~1 N 

10 . 6 

28 . 2 ., N 

31100 

5 . 94 0 

5100 

666 

4 6. 1 ·~l * 

31 . 1 

1320 

0.16 J 

0 . 097 

125 

0 .229 

15 . 1 

68.6 :1 N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Request: K1109280 

Date Collected: 09/22/11 

Date Received: 09/29/11 

Project No.: 001096.0X70 

Project Name: Red Devil Mi ne 

Matrix: SOIL Units: mg/Kg 

Basis: DRY 

Sample Name: 11KR30SD Lab Code: K1109280-018 

Analysis Dil. Date Date 
Analyte Method M:RL MDL Factor Extracted Analyzed 

Aluminum 6010B 9 . 8 0.4 2.0 10/24/11 10/26/11 

Antimony 6010B 2.0 0.5 2.0 10/24/11 10/26/11 

Arsenic 6010B 2.0 0.9 2.0 10/24/11 10/26/11 

Barium 6020A 0 . 049 0.005 5.0 10/24/11 10/28/11 

Beryllium 6020A 0.019 0.003 5 . 0 10/24/11 10/28/11 

Cadmium 6020A 0.019 0.003 5 . 0 10/24/11 10/28/11 

Calcium 6010B 9 . 8 2.0 2.0 10/24/11 10/26/11 

Chromium 6020A 0.20 0.03 5.0 10/24/11 10/28/11 

Cobalt 6020A 0.019 0 . 003 5.0 10/24/11 10/28/11 

Copper 6020A 0.10 0.05 5.0 10/24/11 10/28/11 

Iron 6010B 2.0 0.7 2.0 10/24/11 10/26/11 

Lead 6020A 0 . 049 0.009 5 .. 0 10/24/11 10/28/11 

Magnesium 6010B 3.9 0.3 2.0 10/24/11 10/26/11 

Manganese 6010B 0.20 0.62 2.0 10/24/11 10/26/11 

Mercury 7471A 1. 88 0.188 100 . 0 10/19/11 10/19/11 

Nickel 6020A 0.20 0.03 5.0 10/24/11 10/28/11 

Potassium 6010B 58.6 19.5 2 . 0 10/24/11 10/26/11 

Selenium 7742 0.48 0.14 10.0 10/24/11 10/26/11 

Silver 6020A 0 . 020 0 . 008 5.0 10/24/11 10/31/11 

Sodium 6010B 39.i 3.9 2.0 10/24/11 10/26/11 

Thallium 6020A 0.019 0.002 5 . 0 10/24/11 10/28/11 

Vanadium 6020A 0.20 0.02 5 . 0 10/24/11 10/28/11 

Zinc 6020A 0.5 0.2 5 . 0 10/24/11 10/28/11 

% Solids: 82.9 

Comments : 

Form I - IN 

222 

Result c Q 

4530 

894 ' J N 

938 "J N* 

242 

0 . 374 

0.204 

2270 

19.7 :J N 

8.640 

23.5 '-1 N 

24400 

5 . 840 

3290 

828 

24 . 2 ~l * 

29 . 5 

1150 

0.19 J 

0.112 

75.5 

0.419 

20.7 

56.7 ) N 



Columbia Analytica/Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll09280 

Date Collected: 09/23/ll Project No.; 001096 .0X 70 

Project Name: Red Devil Min e 

Matrix: SOIL 

Sample Name: 11KR29SD 

Analysis 
Analyte )!oiethod MRL 

Aluminum 6010B 9.8 

Antimony 6010B 2.0 

Arsenic 6020A 0.49 

Barium 6020A 0 . 049 

Beryllium 6020A 0.019 

Cadmium 6020A 0.019 

Calcium 6010B 9.8 

Chromium 6020A 0.19 

Cobalt 6020A 0 . 019 

Copper 6020A 0.10 

Iron 6010B 2 . 0 

Lead 6020A 0.049 

Magnesium GOlOB 0 . 49 

Manganese 6010B 0 . 20 

Mercury 7471A 1. 8'7 

Nickel 6020A 0.19 

Potassium 6010B 58.8 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.2 

Thallium 6020A 0 . 019 

Vanadium 6020A 0 . 19 

Zinc 6020A 0.5 

%Solids: 84 .4 

Comments: 

Date Received: 09/2 9/11 

Units: mg /Kg 

Basis: DRY 

Lab Code : K1109280-019 

Dil. 
MDL Factor 

0.4 2.0 

0.5 2.0 

0.06 5.0 

0.005 5.0 

0 . 003 5.0 

0.003 5.0 

2.0 2.0 

0.03 5.0 

0.003 5.0 

0.05 5 . 0 

0.7 2.0 

·o. oo9 5.0 

0.06 2.0 

0.02 2 . 0 

0 . 187 100.0 

0 . 03 5.0 

19.6 2.0 

0.03 2 . 0 

0 . 008 5 . 0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
223 

··----

Date Date 
Extracted Analyzed 

10/24/11 10/26/11 

10/24/11 10/26/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/26/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/26/11 

10/24/11 10/28/11 

10/24/11 10/26/11 

10/24/11 10/26/11 

10/19/11 10/19/11 

10/24/11 10/28/11 

10/24/11 10/26/11 

10/24/11 10/26/11 

10/24/11 10/31/11 

10/24/11 10/26/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

10/24/11 10/28/11 

Result c Q 

4340 

360 J N 

502 ,_J N* 

187 

0.357 

0.222 

1960 

15.1 -'1 N 

11.3 

24.4 ~ N 

25700 

5 . 790 

1660 

522 

38.9 -=r * 

31.5 

791 

0.22 

0.156 

48.0 

0.084 

19.5 

67.6 ~ J N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request: K1 10 9280 

Project No. : 001096.0X70 

Project Name : Red Devil Mine 

Matrix : SOIL 

Sample Name: 11KR28SD 

Analysis 
Analyte Method MRL 

Aluminum 6010B 9.7 

Antimony 6010B 1.9 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 

Calcium 6010B 9 . 7 

Chromium 6020A 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 1.9 

Lead 6020A 0.049 

Magnesium 6010B 3.9 

Manganese 6010B 0.19 

Mercury 7471A 1. 78 

Nickel 6020A 0.20 

Potassium 6010B 58.1 

Selenium 7742 0.10 

Silver 6020A . 0 . 019 

Sodium 6010B 38 . 7 

Thallium 6020A 0 . 020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0.5 

% Solids: 82.2 

Comments: 

MDL 

0.4 

0 . 5 

0. 06 

0.005 

0.003 

0.003 

1.9 

0 . 03 

0.003 

0.05 

0.7 

0 . 009 

0.3 

0.02 

0.178 

0.03 

19.4 

0.03 

0 . 008 

3.9 

0.002 

0 . 02 

0.2 

Date Collected: 09/23/11 

Date Received: 09/29/ 11 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1109280-020 

Oil. Date Date 
Factor Extracted Analyzed 

2.0 10/24/11 10/26/11 

2.0 10/24/11 10/26/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/26/11 

5.0 10/24/11 10/28/11 

5 . 0 10/24/11 10/28/11 

5.0 . 10/24/11 10/28/11 

2.0 10/24/11 10/26/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 10/26/11 

2.0 10/24/11 10/26/11 

100.0 10/19/11 10/19/11 

5.0 10/24/11 10/28/11 

2.0 10/24/11 .10/26/11 

2.0 10/24/11 10/26/11 

5 . 0 10/24/11 I 10/31/11 

2 . 0 10/24/11 I 10/26/11 

5.0 10/24/11 I 10/28/11 

5 . 0 10/24/11 I 10/28/11 

5.0 10/24/11 I 10/28/11 

Form I - IN 
224 

Result c Q 

7170 

589 _:__j N 

304 ·--; N* 

105 

0.245 

0.254 

19400 

6.22 \ J N 

9.020 

13.2 :-; N 

34900 

5.500 

11400 

949 

33.6 :l * 

21.1 

803 

0.33 

0.111 

62 . 6 

0. 653 

10 . 9 

50.7 •. J N 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM METHYL HG_K1109280.DOC- 12/5/10 Page 1 of 10 

 
Laboratory:  Columbia Analytical Services 

 
Lab Project Number:  K1109280  

Sampling Dates:  9/21/11 
 
Sample Matrix:  Sediment  

Analytical Method: Methyl Hg by EPA 1630 
 
Data Reviewer:  J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                             Date:   12/5/11           
Technical QA Reviewer:                                 Date:                           
Project Manager:           Bill Richards                                              Date:                           
 

SAMPLE IDENTIFICATION: 
  
 

 
Sample No. 

 
Sample I.D. 

 
Laboratory I.D. 

 
1 

 
11KR45SD 

 
K1109280-002 

 
2 11KR40SD K1109280-003 

 
3 11KR37SD K1109280-007 

 
4 11KR34SD K1109280-008 

 
5 11KR30SD K1109280-018 

 
6 11KR28SD K1109280-020 
   
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      NR     CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      NR     ICP Interference Check Sample results  
      NR         Matrix Spike recoveries  
      X        Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      NR     ICP Interelement Correction Factors 
      NR     ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 

 

 

 

 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES            

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                 N/A  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                 N/A  

9 
 
Analyte Quantitation 

 
                 YES  

10 
 
Overall Assessment of Data 

 
                 YES  

11 
 
Usability of Data 

 
                 YES 

 
Comments:  N/A: Not Applicable.   
  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  All sample jars were received outside of recommended preservation temperatures. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 
 
Comments:  All recoveries of methyl mercury in initial and continuing calibration verifications 
were within the control limits 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Percent recoveries of LCS were within the control limits.   
 

 
 

4.  MATRIX SPIKE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  A Batch QC sample was analyzed for matrix spike and matrix spike duplicate.  
Both analyses were within control limits. 
 
 
 
 
 

 

 
5.  BLANKS AND BACKGROUND SAMPLES 

     X        Acceptable   
               Detection Limits Adjusted 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No contamination was found in the method blank at reporting limit level.   
 

 
6.  DUPLICATE ANALYSES 

 
             Acceptable 
     X        Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
        X     Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  A Batch QC sample was analyzed as a laboratory duplicate. The RPD exceeded 
35%; associated sample results were qualified as estimated (J). 

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
              Acceptable with qualification   
              Unacceptable 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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      X      Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:   
 
 
 
 
 8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
       X      Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:    
 
 
 
 
 
 
     9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments: Analyte quantitation was acceptable.   
 
1630, Sediment – dry-weight corrected 

 ÷  
C – result produced at the instrument, pg 

F – Final volume of the sample preparation, mL 

D – Dilution factor of any dilution of the preparation made at the instrument 

A – Analyzed volume of the prep or dilution of the prep, mL 

Eext – The mass of DCM added to the sample, g 

Erec – The mass of DCM recovered from the sample, g 

Bf- the mean of the method blank final result, ng/g 

Id – The default aliquot prepared used for method blanks, 2.5g 

I – aliquot of sample prepared, g.   

 
Sample 11KR45SD 
Methyl Hg: 
((6.59 pg) (40 mL) (1000g/kg)) / ((2 mL) (1.022g) (1000pg/ng) (1000 ng/ug)) = 0.12896 ug/kg  
(0.12896 ug/kg) (100/85.2 g) = 0.15136 ng/g 
 
Lab reported 0.15 ng/g. 
 
 
 

 
 
 
 

10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
             Acceptable 
       X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
 
Resolution:  Not required.  
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Ecology And Environment, mcorporated 

Service Request: 
K1109280 

Project: 
Red Devil Mine/001096.0X70 

Date Collected: 9/21/2011 

Sample Matrix.: Soil 

Date Received: 9/29/2011 

Methyl MercUTY 
Units: ng/g 

Basis: Dry 

Prep Method: 
CAS SOP 

Analysis Method: 
CAS SOP 

Test Notes: 
Dilution Date Date 

Result 

Sample Name 
Lab Code 

MRL MDL Factor Extracted Analyzed Result Notes 

11KR45SD 

K1109280-002 
0 .5 0.05 1 10/11/2011 

10112/2011 0.15 
J 

11KR40SD 

K1109280-003 
0.5 0.05 1 1011112011 10112/2011 1.45 

;s 

11KR37SD 

K1109280-007 
0.6 0.06 1 10/11/2011 

10/1212011 
0.17 

J 

llKR34SD 

K1109280-008 
0.5 0.05 

10/11/2011 10112/2011 1.25 
::) 

11KR30SD 

K1109280-0l8 
0.5 0.05 

10111/2011 
10/1212011 0.64 :s 

11KR28SD 

K1109280-020 
0.5 0.05 l 10/ll/2011 10/12/2011 1.34 j 

Method Blank 1 

K1l09280-"tvffi1 
0.4 0.04 

10/11/2011 10/12/2011 ND 

Method Blank 2 

K1109280-"tvffi2 
0.4 0.04 

10/11/2011 
10112/2011 ND 

K1109280-"tvffi3 
0.4 0.04 

10!11/2011 
10112/2011 ND 

Method Blank 3 

Page No 

IZ\ \09280icp .kk\ . sarop\e \0/\3/20\ l 177 
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Laboratory:  Columbia Analytical 

 
Lab Project Number:  K1109282  

Sampling Dates:  9/22/11 – 9/25/11 
 
Sample Matrix:  Sediment  

Analytical Method: General Chemistry 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Jen Schmitz                                                Date:    12/5/2011      
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1  11KR23SD K1109282-001 
 

2 11KR18SD K1109282-002 
 

3 11KR24SD K1109282-003 
 

4 11KR25SD K1109282-004 
 

5 11KR43SD K1109282-013 
 

6 11KR39SD K1109282-014 
 

7 11KR47SD K1109282-015 
 

8 11KR46SD K1109282-016 
 

9 11KR38SD K1109282-017 
 

10 11KR70SD K1109282-018 
 

11 11KR72SD K1109282-019 

12 11KR73SD K1109282-020 

   

   

   

   

   

   

   

   

   

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage,  Alaska  

Project Number:  001096.OX70 
 
  

 

K1109282-DV-RDM GENERAL CHEMISTRY.DOC- 10/29/10 Page 2 of 9 

 

 

 
 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
     X         Initial and Continuing Calibration results  
     X        Preparation Blank and Calibration Blank results  
     X        Matrix Spike recoveries  
      X     Matrix Duplicate results  
      X         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
YES  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments:  Following analytical methods were used: Nitrate + Nitrite by EPA 353.2, Chloride, 
Fluoride, and Sulfate by EPA 300.0, Alkalinity, Carbonate, Bicarbonate, & Hydroxide by SM 
2320, TDS by EPA 160.1 and TSS by EPA 160.2.  
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1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
All Sample Matrices: 
Cyanide: 14 days (from collection) for analysis. 
Nitrate (unpreserved water samples): 48 hours (from collection) for analysis. 
All other anions: 28 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: All continuing calibration verification recoveries were within control limits.   

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage,  Alaska  

Project Number:  001096.OX70 
 
  

 

K1109282-DV-RDM GENERAL CHEMISTRY.DOC- 10/29/10 Page 5 of 9 

 

 
 
 

3.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  All laboratory control sample recoveries were within control limits.   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  A Batch QC sample was used for matrix spike and matrix spike duplicate analyses. 
 All percent recoveries were within control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X       Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Method blanks did not contain contamination at the reporting level. 
 
Continuing calibration blank percent recoveries were all within control limits. 

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
          Field Duplicates  
      X   Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments: A Batch QC sample was analyzed as a laboratory duplicate.  All RPDs were within 
control limits. 

 
    

7.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 10MW04GW 
Fluoride: 0.131 mg/L.  Lab reported 0.1 mg/L. 
Chloride: 0.460 mg/L.  Lab reported 0.5 mg/L. 
Sulfate: 180.281 mg/L.  Lab reported 180 mg/L. 
Nitrate+Nitrite: 0.0113 mg/L.  Lab reported 0.011 mg/L. 
Alkalinity: 92.8 mg/L CaCO3.  Lab reported 92.8 mg/L CaCO3.  
 
 
 
  

 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
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The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
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B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1109282  

Sampling Dates:  9/22/2011 – 9/25/2011 
 
Sample Matrix:  Sediment  

Analytical Method: TAL Metals (EPA 6010B/7471A) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:        11/18/2011  
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

 
SAMPLE IDENTIFICATION: 

 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1 11KR23SD K1109282-001 

 
2 11KR18SD 

 
K1109282-002 

 
3 11KR24SD K1109282-003 

 
4 11KR25SD K1109282-004 

 
5 11KR03SD K1109282-005 

 
6 11KR04SD K1109282-006 

 
7 11KR05SD K1109282-007 

 
8 11KR48SD K1109282-008 

 
9 11KR49SD K1109282-009 

 
10 11KR50SD K1109282-010 

 
11 11KR51SD K1109282-011 

 
12 11KR53SD K1109282-012 

 
13 11KR43SD K1109282-013 

 
14 11K39SD K1109282-014 

15 11KR47SD K1109282-015 

16 11KR46SD K1109282-016 

17 11KR38SD K1109282-017 

18 11KR70SD K1109282-018 

19 11KR72SD K1109282-019 

20 11KR73SD K1109282-020 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X       Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      *         Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
     *         ICP Serial Dilution results  
      X        Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
               YES  

6 
 
Duplicate Analyses 

 
               NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                YES  

9 
 
Analyte Quantitation 

 
                YES  

10 
 
Overall Assessment of Data 

 
                YES  

11 
 
Usability of Data                 YES 

 
Comments:  N/A: Not Applicable. 
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference.  
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\ 
1.  HOLDING TIMES 

 
     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory. All sample jars were above recommended preservation temperature. 
 
 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries were within the control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11KR23SD was used for matrix spike and matrix spike duplicate for 
mercury.  Spike recoveries were within control limits.  Sample 11KR24SD was used for matrix 
spike and matrix spike duplicate for all total metals.  Antimony and Potassium were below 
accepted control limits; however Antimony parent result was greater than four times the spike 
result, so no action was taken for that analyte.  Associated Potassium samples were qualified as 
estimated (J).  Magnesium and Manganese were above control limits; associated samples were 
qualified as estimated (J). These analytes were also outside control limits in the duplicate.  
Additionally, Barium, Chromium, Nickel, and Zinc spike recoveries were below control limits; 
associated samples were qualified as estimated (J).  Sample 11HR05SD was used for matrix 
spike and matrix spike duplicate for a subset of total metals; all recoveries were within control 
limits.  A post spike was performed for a subset of total metals; all recoveries were within the 
control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
           Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
      X       Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Two method blanks were run for this batch. The method blanks were free of 
contamination that would result in qualification. 
 
Initial calibration blank and continuing calibration blanks were free of contamination that would 
result in qualification. 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
       X      Field Duplicates  
      X    Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
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soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
Comments:  Laboratory duplicates were performed on 11KR23SD, 11KR24SD, and 
11HR05SD.  11KR23SDD was a mercury duplicate with RPD greater than 35%; mercury results 
were qualified as estimated.  11KR24SDD was a duplicate of all total metals; Cadmium, Copper, 
and Manganese exceeded 35% RPD and the parent results were greater than five times the 
detection limit; associated results were qualified as estimated (J).  11HR05SDD was a duplicate 
of a subset of total metals.  All RPDs were below 35%. 
 
11KR72SD and 11KR73SD were field duplicates of 11KR24SD and 11KR25SD, respectively.  
All RPDs were within 35%.  

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
 
Serial Dilution: 11KR24SD was analyzed by serial dilution, Arsenic had % Difference greater 
than 10%, however, initial sample result was not greater than 50x the MDL, so no action was 
taken. 11HR05SD was analyzed by serial dilution for a subset of total metals, all % Differences 
were less than 10%. 11KR46SD was analyzed by serial dilution for mercury, % Difference was 
less than 10%. 
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8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11KR23SD 
Aluminum: (51.43 mg/L) (0.1L / 1.281g) (2) (100/77.9) = 10.307 mg/g = 10307 mg/kg 
Lab Reported 10300 mg/kg 
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
      
               Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
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              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the FINAL 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 
ALASKA, JUNE 2011 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 
 
TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 
 
 TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
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12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 
 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

M etals 

- 1 -
fl"..TORGANIC A.."fAL YSIS DATA PACKAG E 

Client: Ecol ogy And Environment , I ncorpo Service Request: K1 1 09282 

Date Collected: 09/23/11 

Date Received: 09/29/11 

Project No.: 00 1 096 . 0X70 

Project Ndffie : Red Devil .Mine 

Matrix : SEDI MENT Units : mg/Kg 

Basis : DRY 

Sample Ndme: 11KR23SD Lab Code : K1109282 - 001 

I Analy sis I I Dil. 

I Analyt e Method i MRL I MDL J Factor I Extracted Analy zed I 
Date Date 

Aluminum 6010B 10 . 0 I 0 . 4 2 . 0 10/24/11 I 10/26/11 

I A11 tirnony 6020A 0 . 050 0 . 009 1 5 . 0 10/24/11 I 10/31/11 

Arsenic 6020A 0 . 49 0 . 06 I 5.0 10/22/11 I 10/28/11 I 

Barium I 6020A 0 . 049 I 0.005 I 5.0 10/22/11 I 10/28 / 11 

Beryllium 6020A 0.020 0 . 003 5.0 10/22/11 I 10/28/11 

Cadmium 6020A 0.020 0 . 003 5.0 10/22/11 I 10/28/11 

Calcium 6010B 10.0 2 . 0 2 . 0 10/24/11 I 10/26/11 

Chromium 6020A 
I 

I 0.20 0 . 03 5 . 0 10/22/11 I 10/28/11 I 

Cobalt 6020A 0 . 020 0.003 5.0 10/22/11 I 10/28/11 

Copper 6020A 0.10 0.05 5 . 0 10/22/11 l 10/28/11 

Iron 6010B I 2 . 0 0.7 I 2.0 10/24/11 I 10/26/11 

Lead 6020A 0.049 0 . 009 5.0 10/22/11 i 10/28/11 1 

Magnesium I 6010B I 4 . 0 0.3 2 . 0 10/2 4/11 I 10/26/11 I 
Manganese 6010B 0 . 20 0 . 02 2.0 10/24/11 I 10/26/11 

Mercury 7471A 0 . 020 0 . 002 1.0 10/20/11 I 10/21/11 

Nickel 6020A 0 . 20 0.03 5 . 0 10/22 /11 I 10/28/11 

Potassium 6010B 60 . 1 20 . 0 2 . 0 10/24 /11 I 10/26/11 

Selenium 77 42 0 . 10 0.03 2.0 10/.22/11 I 10/26/11 

Si lver 6020A 0.020 0 . 008 5 . 0 10/24/11 I 10/31/11 

Sodium 6010B 40.1 4 . 0 2 . 0 10/24/11 I 10/26/11 

Thallium 6020A 0 . 020 0 . 002 5 . 0 10/22/11 I 10/28/11 

Vanadium 6020A 0 . 20 0.02 5 . 0 10/22/11 I 10/28/11 

Zinc 6020A 0.5 0.2 5 . 0 10/22/11 I 10/28/1 1 

% Solids: 77 . 9 

Comments: 

Fo r m I - IN 
182 

Result j C I Q I 
1o3oo 1 

0 . 1881~1 N 

6 . 321 

1 41 ~ N 

0 . 408 I 

0.268 ,l * 

2670 

20 . 2 J N 

13 . 5 
-

28.0 ,_ J * 

323ool 

10 . 51 

44oo 1 :J N 

536 --, N* 

0.126 ') * 

36 . 2 '1 N 

773 ~'1 N 

0.45 

0 . 113 

60.9 

0 . 070 

28.9 

78 . 0 J N* 
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INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Inco rpo Service Request: Kl109282 

Date Collected: 09/23/11 

Date Received: 09/29/11 

Project No.: 0 0 1096 .0X7 0 

Project ~Tame: Red Devil Mine 

Matrix :. SEDI MENT Units: mg/ Kg 

Basis: DRY 

Sample N'ame: 11KR18SD Lab Code : K1109282-002 

I Analysis I I Oil . Date Date 

I Analyte I Method I MRL I MDL I Factor 1 Extracted i Analyzed j 

Aluminum I 6010B I 9.8 I 0.4 2.0 10/24/11 
I 

10/26/11 I I 

Antimony 6020A 0 . 049 0.009 5.0 10/24/11 I 10/31/11 

Arsenic 6020A 0 . 49 0.06 5 . 0 I 10/22/11 I 10/28/11 

Barium 6020A 0.049 0.005 5 . 0 10/22/11 I 10/28/11 

Be ry 11 i U."n 6020A 0 . 020 0.003 5.0 10/22/11 I 10/28/11 

Cadmium 6020A 0.020 0.003 I 5 . 0 10/22/11 I 10/28/11 

Calcium 6010B 9 . 8 2.0 2.0 l 10/24/11 I 10/26/11 I 
I 

Chromium 6020A 0.20 I 0.03 I 5 . 0 10/22/11 1 10/28/11 

Cobalt 6020A 0 . 020 0.003 5.0 10/22/11 I 10/28/11 

Copper 6020A 0.10 0.05 5.0 10/22/11 I 10/28/11 

Iron 6010B 2 . 0 0.7 I 2.0 10/24/11 I 10/26/11 
' i I ! I 10/28/11 I Lead 6020A 0.049 0 . 009 5 . 0 10/22/11 

Magnesium 6010B I 3.9 I 0.3 2.0 10/24/11 l 10/26/11 

Manganese 6010B 0.20 0.02 2.0 10/24/11 I 10/26/11 

Mercury 7471A 0.020 0.002 1.0 10/20/11 I 10/21/11 

Nickel 6020A 0.20 0.03 5.0 10/22/11 I 10/28/11 

Potassium 6010B 58.9 19.6 2.0 10/24/11 I 10/26/11 

Selenium 7742 0.10 0 . 03 2.0 10/22/11 I 10/26/11 

Silver 6020A I 0.020 0 . 008 5.0 10/24/11 I 10/31/11 

Sodium 6010B 39.3 3.9 2.0 10/24/11 I 10/26/11 

Thallium 6020A 0 . 020 0 . 002 
I 

5.0 
I 

10/22/11 I 10/28/11 

Vanadium 6020A 0 .20 0 . 02 5 . 0 10/22/11 I 10/28/H 

Zinc 6020A 0.5 0 . 2 5.0 10/22/11 I 10/28/11 

% Solids: 73.2 

Comments: 

Form I - IN 
183 

Result j C Q 

107ool 

0.185 t:t- N 

4.75 

146 7 N 

0.343 

0.2631 ~J * 
2960 

22 . 2 ::J N 

8.910 I 

20 . 9 J * 

21800 

7 .no 1 

4440 ~j N 

395 .:) N* 

0 . 089 ·'\ I * 

25.3 ·~ N 

668 ~} N 

0. 42 

0 .124 

79 . 3 

0.096 

29.8 

69.5 ,1 N* 
-
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Reque st: K1109282 

Pro j ect No .: 001096.0X7 0 

Project Name: Red Devil Mine 

Matrix : SEDIMENT 

Sample Name : 11KR2 4SD 

Analyte I Method I MRL 
I Analysis I 

1'.1 uminu.tn 
I 

6010B I 10 . 0 

Antimony 6020A 0 . 050 

Arsenic 6020A 0 . 49 

Barium 6020A 0.049 

Bery llium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 10 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium I 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7471A 
I 

0 . 019 

Nickel 6020A 0 . 20 

Potassium 6010B 60.1 

Selenium 7742 0 . 10 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 83.1 

Commen~s: 

I 
I 

I 
I 

MDL 

0 . 4 

0 .00 9 

0.06 

0 . 005 

0 . 003 

0 . 003 

2 . 0 

0 . 03 

0 . 003 

0 . 05 

0.7 

0 . 009 

0.3 

0.02 

0.002 

0.03 

20.0 

0.03 

0.008 

4.0 

0 . 002 

0 . 02 

0 . 2 

Date Collected: 09/23/ 11 

Date Received : 09/29/11 

Units: mg / Kg 

Basis: DRY 

Lab Code : K1109292-003 

I Dil . Date Date 
I Factor 1 Extracted I Anal yzed j 

I 2 . 0 10/24/11 I 10/26/11 

I 5.0 10 / 24 / 11 I 10/31 / 11 

I 5.0 I 10/22/11 I 10/28/11 I 
I 5 . 0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 
I 5 . 0 10/22/11 I 10/28/11 

2 . 0 10/24/11 l 10/26/11 

5.0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

I 2 . 0 10/24/11 l 10/26/11 
I 

5 . 0 10/22/11 I 10/28/11 I 

2.0 10/24/11 I 10/26/11 

2.0 10/24/11 I 10/26/11 

1.0 10/20/11 I 10/21/11 I 

5.0 10/22/11 I 10/28/11 

2 . 0 10/2 4 /11 I 10/26/11 

2.0 10/22/11 I 10/26/11 

5 . 0 10/24/11 I 10/31/11 

2.0 10/24/11 I 10/26/11 
I 

5 . 0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

Fo rm I - IN 
184 

Result i c I Q 

6180 I 
0 . 13 7 t-:::=3- N 

6.211 I 
95 . 5 J N 

0.265 

0.164 ·1 * 

1930 I 
15.71 J N 

8.380
1 

16.7 l * 

18000 

4 . 430' 

3270 -.] N 

385 ·-) N* 

0. 0781 ·j * 

23 . 0 
I 

\ ) N 

899 l N 

0 . 17 

0.046 

42.5 

0.052 1 

21.8 

52 .4 \ i N* 
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INORGANICANALYSIS DATA PACJ(AGE 

Client : Eco logy And Environment , Incorpo Service Request: Kll 09282 

Date Collected: 09/23/11 Project No .: 001096.0X70 

Project Name: Red Devil Hine Date Received : 09/29/11 

Matrix: S EDIMENT Units : mg/Kg 

Basis: DRY 

Sample Name: 11KR25SD Lab Code : Kll09282-004 

I I Analysis I I I I ! ! 
Dil. Date I Date I 

I Analyte I Method I MRL I MDL I Factor Extracted I Analyzed I 
Aluminum 6010B I 9.8 I 0 . 4 2.0 10/24/11 1 10/26/11 ! 

I Antimony 6020A 0 . 049 0.009 5 . 0 10/24/11 I 10/31/11 I 
Arsenic 6020A 0.49 I 0 . 06 I 5.0 I 10/22/11 I 10/28/11 I 

Barium 6020A 0.049 0 . 005 5 . 0 10/22/11 I 10/28/11 

Beryllium 6020A 0 . 020 0.003 5 . 0 10/22/11 I 10/28/11 

Cadmium 6020A 0.020 0.003 5.0 10/22/11 I 10/28/11 

Calcium 6010B 9.8 2.0 2 . 0 
I 

10/24/11 I 10/26/11 

Chromium 6020A 
I 

0.20 0.03 5.0 10/22/11 I 10/28/11 

Cobalt 6020A 0.020 0.003 5.0 10/22/11 J 10/28/11 

Copper 6020A 0.10 0.05 5.0 10/22/11 I 10/28/11 

Iron 6010B 2.0 0.7 2.0 10/24/11 1 10/26/11 

Lead 6020A 0 . 049 0 . 009 5.0 1 10(22;11 1 10/28/11 1 

Magnesium 6010B I 3 . 9 0.3 2.0 10/24/11 I 10/26/11 I 
Manganese 6010B 0.20 0.02 I 2.0 I 10/24/11 I 10/26/11 I 
Mercury 7471A 0.020 0 . 002 1.0 

I 

10/20/11 I 10/21/11 

Nickel 6020A 0.20 0.03 5 . 0 10/22/11 I 10/28/11 

Potassium 6010B 58 . 8 19 . 6 2 . 0 10/24/11 1 10/26/11 

Selenium 7742 0.10 0.03 2.0 10/22/11 I 10/26/11 

Silver 6020A 0.020 0.008 5.0 10/24/11 I 10/31/11 

Sodium 6010B 39.2 3.9 2 . 0 10/24/11 I 10/26/11 

Thallium 6020A 0.020 0.002 5.0 10/22/11 I 10/28/11 

Vanadium 6020A 0 .20 0.02 5 . 0 I 10/22/11 I 10/28/11 

Zinc 6020A 0 . 5 0 . 2 5.0 10/22/11 I 10/28/11 

% Solids: 75.4 

Comments: 

Form I - IN 
185 

I I 
Result c I Q I 

9090 

0.171 1--71- N 

5.03 . 
158 ,_ j N 

0 . 280 I 
0 . 2211 J * 

2220 1 

20.1 ') N . 0 

7 .470 

. 14.5 ·j * 

18100 

5 . 060 

4020 
•v \ 

N <._L_ 

253 1 N* 

0.053 '7 * 

22 . 2 J N 

685 •J N 

0.19 

0.084 

83.1 

0.092 

27 . 1 

56 .4 _) N* 
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INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy And Environment , Incorpo Service Request : Kll09282 

Project No . : 001096.0X 7 0 

Project Name : Red Devi l Mi ne 

Matrix : SEDIMENT 

Sample Name : 11HR03SD 

i ! ! I I Analysis I 
I Analyte I Method j MRL I 

Aluminu.'ll I 6010B I I 
9.8 I 

I Antimony 6020A 0 . 049 I I 

Arsenic 6020A 0 . 50 

Barium 6020A 0 . 050 

Bery llium 6020A 0 . 02 0 

Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium 6020A 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 .1 0 

Iron 6010B I 2.0 

Lead 6020A 0.050 

Magnesium I 6010B I 3.9 

Manganese 6010B 0 . 20 

Me r cur y 7 471A 0 . 019 I 

Nickel 6020A 0 . 20 

Potassium 6010B 58 . 5 

Selenium 77 42 0.10 

Silver 6020A 0 . 020 

Sodium 6010B 39 . 0 

Tha llium 6020A 0.02 0 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 79 . 7 

Comments: 

MDL 

0.4 

0.009 

0 . 06 

0.005 

0 . 003 

0 . 003 

2 . 0 

0 . 03 

0.003 

0 . 05 

0.7 

0.009 

0 . 3 

0 . 02 

0 . 002 

0 . 03 

1 9 . 5 

0 . 03 

0 . 008 

3 . 9 

0 . 00 2 

0.02 

0.2 

Da te Collected: 09/2 4/ 11 

Date Received : 09/29/11 

Units: mg/ Kg 

Basis: DRY 

Lab Code : K1109282-005 

I Dil. I I Date I Da te 

i 1 Factor 1 Ex tracted Analyzed j 

I 
I 2.0 10/2 4/11 I 10/26/11 I 

5.0 10/2 4/11 I 10/31/11 

5 . 0 I 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

2 . 0 I 10/2 4/11 I 10/26/11 

I 5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/2 8/11 

2.0 10/24/11 I 10/26/11 
! 5 . 0 ! 10 /2 2 / 1 1 I 10/ 2 8/11 I 

2 . 0 10/24/11 I 10/26/11 

2 . 0 10/24/11 I 10/26/11 
i 1. 0 10/20/11 I 10/21/11 

5.0 10/22/11 I 10/28/11 

2. 0 10/24/11 1 10/26/11 

2. 0 10/22/11 I 10/26/11 

5 . 0 10/2 4/11 J 10/31/1 1 

2.0 10/24/11 I 10/26/11 

5.0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/ 2 8/11 

Form I - I N 
186 

I I Result i c [ Q 

65201 I 
I 

0 . 059 ;:;b 6- N 

12.51 

120 ,} N 

0.192 

0.1171 \ * 
~ 

1440 

16.5 ~] I N 

7.260 

6.48 'i * 

168001 

2. 150! 

3390 lJ_ N 

834 l::; i N* 
I I 

0.009 J * 
' 16.6 N 
·-508 N 

0 . 03 u 

0 . 020 

55 . 2 

0.050 

22.7 

40.5 1 1 N* 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll09282 

Date Collected: 09/24/11 

Date Received: 09/29/11 

Units : mg /Kg 

Project No.: 001096 .0X70 

Project Name: Red Devil Mine 

Matrix: SEDIMENT 

Basis: DRY 

Sample Name: 11HR04SD Lab Code: K1109282-006 

I Analyte Method I MRL I MDL I Factor Extracted i Analyzed 
I Analysis I I Dil . Date Date 

Aluminum I 6010B I 9.9 I 0 . 4 2.0 10/24/11 I 10/26/11 

Antimony 6020A 0.050 0.009 r " :J.v 10/24/11 I 10/31/11 

Arsenic 6020A 0.50 I 0.06 5.0 I 10/22/11 l 10/28/11 I 
Barium 6020A 0.050 0.005 5.0 10/22/11 I 10/28/11 I 

Beryllium 6020A 0.020 I 0 . 003 5 . 0 10/22/11 I 10/28/11 

Cadmium 6020A 0.020 0.003 5.0 
I 

10/22/11 I 10/28/11 

Calcium 601GB 9.9 2 . 0 2.0 10/24/11 I 10/26/11 

Chromium I 6020A I 0.20 0.03 5.0 10/22/11 I 10/28/11 

Cobalt 6020A 0.020 0.003 5.0 10/22/11 I 10/28/11 

Copper 6020A 0.10 0.05 5.0 10/22/11 I 10/28/11 

Iron 6010B 2.0 0.7 2 . 0 I 10/24/11 I 10/26/11 

Lead 6020A i 0.050 0.009 I 5.0 1 10122111 I 10/28/11 I 

Magnesium I 6010B I 4.0 I 0.3 I 2.0 I 10/24/11 I 10/26/11 

Manganese 6010B 0.20 0.02 2.0 10/24/11 I 10/26/11 
I 

10/20/11 J 10/21/11 Mercury 7471A 0 . 184 0.018 10.0 

Nickel 6020A 0.20 0.03 5.0 10/22/11 1 10/28/11 

Potassium 601GB 59.6 19.9 2.0 10/24/11 I 10/26/11 

Selenium 7742 0.49 0.15 10.0 10/22/11 I 10/26/11 

Silver 6020A 0.020 0.008 5.0 10/24/11 I 10/31/11 

Sodium 6010B 39.7 4.0 2.0 10/24/11 I 10/26/11 

Thallium 6020A 0.020 0.002 5.0 10/22/11 J 10/28/11 

Vanadium 6020A 0.20 0.02 5.0 10/22/11 I 10/28/11 

Zinc 6020A 0.5 0.2 5.0 10/22/11 I 10/28/11 

%Solids: 82.9 

Comments: 

· Form I - IN 
187 

Result j c I Q 

156o I 
0.212 77-f- N 

10.91 

41.0 J N 

0 . 380 

0.434 . .J I * 
263oo 1 

28.9 J_ l N 

15.81 

48.2 :J * 

39900 

10.1 1 

15200 l N 

696 ...... , N* 

3.18 <:..::{ * I 

58.5 '1 N 

947 -~ N 

1. 63 

0.179 

170 

0.121 

57 . 7 

116 .. -1 N* 
. ...., 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1109282 

Project No.: 001096.0X70 Date Collected: 09/24/11 

Project Name: Red Devil Mine Date Received: 09/29/11 

Matrix: SEDI MENT Units: mg/Kg 

Basis : DRY 

Sample Name : 11HR05SD Lab Code: Kll09282-007 

I Analysis I I Dil. Date Date 

I Analyte Method MRL MDL I Factor _Extracted I Analyzed 

Aluminum I 601GB 10.0 I 0.4 I 2 . 0 I 10/24/11 I 10/26/11 

Antimony 6020A 0.050 0.009 5 . 0 10/24/11 l 10/31/11 

Arsenic I 6020A I 0 .48 I 0.06 5.0 10/25/11 I 10/28/11 I 
Barium 6020A 0.048 0.005 5.0 10/25/11 I 10/28/11 

Beryllium 6020A 0.019 I 0 . 003 5 . 0 10/25/11 I 10/28/11 

Cadmium 6020A 0.019 0.003 5.0 
I 

10/25/11 I 10/28/11 

' 10/24/11 I 10/26/11 Calcium 6010B 10 . 0 2.0 2 . 0 
I I 

10/25/11 l 10/28/11 Chromium I 6020A 0.19 0.03 5 . 0 

Cobalt 6020A 0.019 0.003 5.0 10/25/11 I 10/28/11 

Copper 6020A 0 . 10 0.05 I 5.0 10/25/11 I 10/28/11 

Iron 6010B 2.0 I 0 . 7 2.0 10/24/11 I 10/26/11 I 
' 

1 10/25/11 I 10/28/11 
! 

Lead 6020A 0 . 048 0.009 5.0 

Magnesium GOlOB 4.0 0.3 2.0 10/24/11 I 10/26/11 

Manganese 6010B 0.20 0.02 2.0 I 10/24/11 I 10/26/11 

Mercury 7471A 0.020 0.002 1.0 10/20/11 I 10/21/11 

Nickel 6020A 0.19 0.03 5.0 10/25/11 I 10/28/11 

Potassium 6010B 59.7 19.9 2.0 10/24/11 I 10/26/11 

Selenium 7742 0 . 10 0. 03 . 2.0 10/22/11 I 10/26/11 

Silver 6020A 0 .. 020 0 . 008 5.0 10/24/11 I 10/31/11 

Sodium 6010B 39.8 4.0 2.0 10/24/11 I 10/26/11 

Thallium 6020A 0.019 0.002 5 . 0 10/25/11 I 10/28/11 
I 

Vanadium 6020A 0.19 0.02 5.0 10/25/11 I 10/28/11 

Zinc 6020A 0.5 0.2 5.0 10/25/11 I 10/28/11 

% Solids: 80.6 

Comments: 

Form I - I N 
188 

Result c I Q 

7040 I 
I 

0.119 a-1 N 
1 

8 . 20 

74.5 ~ 
0.170 

0.098 .::1 
1570 

13.4 .1 
6.920 

4.63 :1 
19200 I 
2.200 1 I -3680 

' 
N 

880 
_, 

N* 
' 

0.010 J * 

14.6' l 

530 ;j N 

0.10 

0.0201 I 
49.0 

0 . 054 

18.2 
38.4 . ,_, 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC tLN'ALYSIS DATA PACKAGE 

Client: Ecology And Enviro nment, Incorpo Service Request : K1109282 

Date Collected : 09/24/11 Project No.: 001096.0X70 

Project Name: Red Devil t·1ine Date Received ; 09/29/1 1 

Matrix: SEDI MENT Units : mg / Kg 

Basis: DRY 

Sample Name: 11KR48SD Lab Code: K1109282-008 

I Ami.lysis I I Dil . 

I I I Factor I Analyzed J Analyte Method MRL MDL Extracted 
Date Date 

Aluminum 601GB 9.9 I 0 .4 I 2.0 10/24/11 J 10/26/11 I 
Antimony 6020A 0 . 049 0 . 009 I 5.0 l 10/24/11 I 10/31/11 I 
Arsenic 6020A 0 . 49 0 . 06 5 . 0 10/22/11 I 10/28/11 i 
Barium 6020A 0.049 0.005 5 . 0 I 10/22/11 I 10/28/11 

Beryllium 6020A 0.019 0.003 5.0 10/22/11 I 10/28/11 

Cadmium 6020A 0.019 0.003 I 5.0 10/22/11 I 10/28/11 

Calcium 6010B 9.9 2.0 I 2 . 0 10/24/11 I 10/26/11 

Chromium 
I 

I 6020A 0 . 20 I 0.03 5.0 10/22/11 I 10/28/11 

Cobalt 6020A 0 . 019 0 . 003 5 . 0 10/22/11 I 10/28/11 

Copper 6020A 0 . 10 0 . 05 5 . 0 10/22/11 I 10/28/11 

Iron 6010B 2.0 0 . 7 2 . 0 10/24/11 I 10/26/11 

Lead 6020A 0.049 0 . 009 i 5.0 10/22/11 i 10/28/11 
I 

Magnesium I 6010B I 4.0 I 0 . 3 2.0 10/24/11 l 10/26/11 

Manganese 6010B 0 . 20 I 0 . 02 I 2.0 10/24/11 I 10/26/11 . I 

I 10121111 1 Mercury 7471A 0.020 0.002 1.0 10/20/11 

Nickel 6020A 0 . 20 0 . 03 5 . 0 10/22/11 I 10/28/11 

Potassium 6010B 59.3 19.8 2.0 10/24/11 I 10/26/11 

Selenium 7742 0.10 0 . 03 2.0 10/22/11 I 10/26/11 

Silver 6020A 0 . 020 0 . 008 5 . 0 10/24/11 I 10/31/11 

Sodium 6010B 39 . 5 4.0 2.0 10/24/11 I 10/26/11 

Thallium 6020A 0.019 0 . 002 5 . 0 10/22/11 l 10/28/11 

, Vanadium I 6020A 0 . 20 0 . 02 5 . 0 10/22/11 I 10/28/11 

Zinc 6020A 0.5 0.2 5 . 0 10/22/11 I 10/28/11 

% Solids: 76 . 6-

Comme nts: 

Form I - IN 
189 

I 
Result j C I Q 

673o I 
0 .22014- N 

10 . i I -
128 ' J N 

0.230 

0 . 218 1 * 

noo I ..... I 

15.91 ~ l N 

5 . 920 
I 

13.9 .1 * 

168001 

5 . o5o 1 

4060 -::1 N 

424 .J N* 

0 . 024 . ... , * 

18 . 7 ·-1 N 

880 ,;-? N 

0.16 

0 . 093 

110 

0.0911 I 
22 . 0 

52 . 3 _l' N* 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecol ogy And Environment , Incorpo Service Request : Kl 109282 

Project No . : 00 1 096.0 X70 

Project Name : Red Devil Mine 

Ma trix : SEDIMENT 

Sample Name : 11KR49SD 

I Analysis 

I Analyte I Method MRL 

Aluminum 6010B 9 . 7 

Antimony 6020A 0.048 

Arsenic 6020A 0 . 49 I 
Barium 6020A 0 . 049 

1 Beryllium I 6020A 0.019 I 
Cadmium 6020A I 0 . 019 

Calcium 6010B 9 . 7 

Chromium 6020A 0.19 

Cobalt 6020A 0 . 019 

Copper 6020A 0 . 10 

Iron 6010B 1.9 I 
Lead 6020A 0 . 0 49 ! 

Magnesium 6010B 3 . 9 

Manganese 6010B 0 . 19 

Mercury 7 471A 0 . 019 

Nickel 60 2 0A .0 .19 

Potassium 6010B 58 . 0 

Selenium 7742 0 . 10 

Silver 60 2 0A 0.019 

Sodium 6010B 38.7 

Thallium 6020A 0.0 1 9 

Vanadium 6020A 0.19 

Zinc 6020A 0.5 

% Soli ds : 8 4.4 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0 . 005 

0 . 003 

0.003 

1.9 

0 . 03 

0.003 

0.05 

0 . 7 

0 . 009 

0 . 3 

0 . 02 

0 . 00 2 

0.03 

19 . 3 

0 . 03 

0 . 008 

3 . 9 

0 . 002 

0 . 02 

0.2 

Date Collected: 09/2 4 / 11 

Date Received : 09/29/11 

Units : mg I Kg 

Basis : DRY 

Lab Code: K1109 2 82-009 

1 Dil . 1 Date 
1 Factor I Extracted 

I Date 
Analyzed I 

2.0 I 10/24/11 I 10/26/11 

5 . 0 10/24/11 I 10/31/11 

5 . 0 I 10/22/11 I 10/28/11 
I 5 . 0 I 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

5 . 0 10/22/11 l 10/28/11 
I 2.0 10/24/11 I 10/ 2 6/11 

5 . 0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

2 . 0 10/24/11 I 10/26/11 
! 5 . 0 10/22/ 1 1 I 10/28/11 

2 . 0 10/24/11 I 10/26/11 

2 . 0 10/24/11 I 10/26/11 

10/20/11 i 10/2 1/11 
I 

1.0 

5 . 0 10/22/11 I 10/28/11 

2 . 0 10/2 4/11 I 10/26/11 

2 . 0 10/22/11 I 10/26/11 

5 . 0 10/24/11 I 10/31/11 

2 . 0 10/2 4/11 I 10/26/11 

5.0 10/22/11 J 10/28/11 I 

5 . 0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

Form I - IN 
190 

Result I I 

I c I " "' 
5500 i 

0.125 -=::::::::T N I 
6.12 ! 

70.1 ,-) N 

0 . 187 

0 . 121 0 * 

2760 

13 . 8 ,) I N .. 

4 .570 

6.98 , ] * 

13100 I 

2.910 

3250 J N 

468 :J I N* 

0.026
1 j l * i 

14.2 :1 N 

638 ·-J N 

0 . 06 J 

0 . 044 

76.1 

0 . 069 

17 .4 

33 . 1 7 1 N* 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environmen t, Incorpo Service Request : K1109282 

Date Collected: 09/24/1 1 Project No.: 001096.0X 7 0 

Project Name: Red Devil Mine 

Matrix: SEDI MENT 

San:Iple !l'a.me: 11KR505D 

I Analysis I 
I Analyte I Method I MRL I 

Aluminum 6010B I 9.8 I 
Antimony 6020A 0 . 049 

Arsenic i 
6020A 0.49 I 

Barium 6020A 0.049 

Beryllium 6020A 0 . 020 

Cadmium 6020A 0 . 020 

Calcium 6010B 9 . 8 

Chromium 6020A I 0 . 20 

Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 6010B 2.0 

Lead 6020A 0.049 I 
Magnesium 6010B I 3.9 I 
Manganese 6010B 0.20 

Mercury 7471A 0 . 019 

Nickel 6020A 0.20 

Potassium 6010B 58 . 7 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.1 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: 80.8 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0.005 

0 . 003 

0.003 

2 . 0 

0.03 

0.003 

0 . 05 

0 . 7 

0.009 

0.3 

0.02 

0.002 

0.03 

19 . 6 

0.03 

0 . 008 

3 . 9 

0 . 002 

0.02 

0 . 2 

Date Received: 09/29/1 1 

Units: mg/Kg 

Basis: DRY 

Lab Code : K1109292-010 

I Dil . Date Date 
I Factor 1 Extracted 1 Analyzed j 

2.0 I 10/24/11 I 10/26/11 

5 . 0 10/24/11 I 10/31/11 

5 . 0 10/22/11 I 10/28/11 I 
5.0 10/22/11 j 10/28/11 

5.0 10/22/11 I 10/28/11 

5.0 110/22/11 l 10/28/11 

2.0 I 10/24/11 I 10/26/11 

5 . 0 I 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

I 2 . 0 I 10/24/11 I 10/26/11 
I 

5 . 0 10/22/1 1 I 10 /2 8/11 I 

2 . 0 10/24/11 I 10/26/11 

2.0 10/24/11 I 10/26/11 

1.0 10/20/11 I 10/21/11 

5.0 10/22/11 J 10/28/11 

2.0 10/24/11 I 10/26/11 

2.0 10/22/11 1 10/26/11 

I 5.0 10/24/11 I 10/31/11 

2.0 10/24/11 1 10/26/11 

5.0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

Form I - IN 
191 

Result c I Q 

4860 

0 . 313 1-T N 

7.041 

102 ~ I N 

0.189 

0.148 ,:) * 

3620 

16.2 ~1 N 

5 . 360 

11.4 
" 

* 

14900 

3 . 130 ·- I 

2610 \.1 N 

1660 . ~I N* 

0. 0131 J I * 

18.4 J N 

661 ,'J N 

0.09 J 

0 . 053 

117 

0.063 

23 . 5 

40.1 J N* 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Envi ronment, Incorpo Service Request : K1 1 09282 

Date Colle cted : 09/2 4 / 11 Project No.: 001096.0X 7 0 

Project Name: Red Devil Hine Date Received: 09/29/ 1 1 

Matrix : SEDIHENT Units : mg I Kg 

Basis: DRY 

Sample Name : 11KR51SD Lab Code : K1109282-011 

I 
Analysis I 

I 
I Dil. I Date I I Date 

I ! Factor I Extracted Analyte Method MRL MDL Analyzed 

Aluminum I 6010B 9 . 7 I 0.4 2 . 0 I 10 / 24/11 1 10/26/11 I 
Antimony 6020A 0 . 0 4 9 0.009 5 . 0 10/24/11 I 10/31/11 I 
Arsen ic 6020A 0.49 0 . 06 I 5.0 10/22/11 I 10/28/11 

Barium 6020A 0 . 049 0 . 005 I 5 . 0 10/22/11 I 10/28/11 

Bery llium I 6020A 0 . 01 9 0 . 003 5 . 0 10/22/11 I 10/28/11 

Cadmium 6020A 0 . 019 0.003 5.0 10/22/11 I 10/28/11 

Calcium 6010B 9 . 7 2 . 0 2 . 0 10/2 4 /11 l 10/26/11 

Chromium 6020A 0.19 0.03 5.0 10/22/11 I 10/28/11 

Cobalt 6020A 0 . 019 0.003 5 . 0 10/22/11 I 10/28/11 

Copper 6020A 0 . 10 0 . 05 5 . 0 10/22/11 I 10/28/11 

Iron 6010B 2 . 0 0 . 7 2 . 0 10/24/11 I 10/26/11 

Lead 6020A 0.049 0.009 5 . 0 10/22/11 i 10/28/11 

Magnesium 6010B I 3 . 9 I 0 . 3 2.0 I 10/24/11 I 10/26/11 

Manganese 6010B 0.20 0.02 I 2.0 I 10/24/11 I 10/26/11 

Mercury I 7471A 0 . 019 0.002 1 . 0 10/20/11 I 10/21/11 

Nickel 6020A 0.19 0 . 03 5 . 0 10/22/11 I 10/28/11 

Potassium 6010B 58 .4 19.5 2 .0 10/2 4/11 I 10 /2 6 / 11 

Selenium 7742 0.10 0 . 03 2 . 0 10/22/11 I 10/26/11 

Silver 6020A 0 . 019 0.008 5 . 0 10/24/11 I 10/31/11 

Sodi um 6010B 39 . 0 3 . 9 2.0 10/24/11 I 10/26/11 
' 10/22/11 I 10/28/11 Thall i um 6020A 0 . 019 0 . 002 5 . 0 

Vanadium 6020A 0.19 0 . 02 5 .0 10/22/11 I 10/28/11 

Zinc 6020A 0 . 5 0 .2 5 . 0 10/22 /11 I 10/28/11 

% Sol i ds: 80.9 

Comments: 

Form I - IN 
192 

I I ! 
I 
I 

Result I c I Q I 
8350 

0 . 153 ~- N 

8 . 91 . I 
124 "J I N 

0 . 354 i 

0.294 ~] * 

2170 

23 . 7 , j N 

11.9 

27 0 9 ...) * 
293001 

7 . 580 
I I 

3700 ,j N 

875 "1 N* 

0 . 086
1 ?J I * I 

33 . 5 _J N 

705 J N 

0.43 

0 . 0651 

49.9 

0.106 

33 .4 

78.9 .·j N* 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy And Environment, I ncorpo Service Request: Kll09282 

Project No.: 00 1 096 .0X70 Date Collected: 09/24/ 11 

Project Name: Red Devil Mine Date Received: 09/29/11 

Matrix: SEDIMENT Units: mg/Kg 

Basis: DRY 

Sample liame: 11KR53SD Lab Code: K1109282-012 

I I Analysis I i ! ! ! ! I Oil. I Date I Date I 
I Analyte I Method I MRL I MDL I Factor . Extracted I Analyzed J 

I I 

I 10/26/11 I Aluminum 6010B 9.8 0 . 4 2 . 0 10/24/11 

Antimony 6020A 0.049 0.009 5.0 10/24/11 I 10/31/11 

Arsenic 6020A I 0 .48 0.06 I 5.0 10/22/11 I 10/28/11 

Barium 6020A 0 . 048 0.005 5 . 0 10/22/11 I 10/28/11 

Beryllium 6020A 0.019 0.003 5.0 10/22/11 I 10/28/11 

Cadmium 6020A 0.019 0.003 5.0 10/22/11 I 10/28/11 

Calcium 6010B 9.8 2.0 2 . 0 ! 10/24/11 I 10/26/11 

Chromium 6020A 0 . 19 0.03 5 . 0 i 10/22/11 I 10/28/11 

Cobalt 6020A 0 . 019 0.00:3 5.0 10/22/11 I 10/28/11 

Copper 6020A 0 . 10 0.05 5.0 10/22/11 I 10/28/11 

Iron 6010B 2.0 0.7 I 2.0 I 10/24/11 I 10/26/11 

Lead 6020A 0.048 0.009 I 5.0 1 10122111 I 10/28/11 
I 

Magnesium I 6010B I 3.9 0 . 3 2.0 I 10/24/11 I 10/26/11 

Manganese 6010B 0.20 0.02 I 2.0 10/24/11 J 10/26/11 
I 

Mercury 7471A 0.020 0.002 1.0 10/20/11 I 10/21/11 

Nickel 6020A 0 . 19 0 . 03 5 . 0 10/22/11 I 10/28/11 

Potassium 6010B 58.9 19.6 2.0 10/24/11 I 10/26/11 

Selenium 7742 0.10 0.03 2.0 10/22/11 I 10/26/11 

Silver 6020A 0.020 0.008 5.0 I 10/24/11 I 10/31/11 

Sodium 6010B ' 39.3 3.9 2 . 0 10/24/11 I 10/26/11 
I 

Thallium 6020A 0.019 0.002 5 . 0 10/22/11 I 10/28/11 

Vanadium 6020A 0.19 0 . 02 5.0 10/22/11 I 10/28/11 

Zinc 6020A 0.5 0 . 2 5.0 10/22/11 I 10/28/11 

% Solids : 68 . 2 

Comments: 

Form I - IN 
193 

I i 
I 

Result c I Q I 
912o I I 

0 . 2361* N 

12.9 

116 J N 

0 . 276 

0.241 < 1 I * 

8470 

17.8 :1 N 

6 . 540 

15.4 :--1 * 
21700 I I 
5. 580 I ·-

I 

5060 :] N 

523 I N* 

0.028 J * 

19.6 ~1 N 

1160 ., N 

0.24 

0.125 

148 

0 .1 06 1 

23.9 

59 . 3 -::1 N* 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Clien t: Ecology And Environment , Inco rpo Service Request : K11 0 928 2 

Project No . : 001096 . 0X70 Date Collected: 0 9/25/ 1 1 

Project Name : Red Devi l Mine Date Received : 09/29/ 11 

Matrix: SEDIMENT Units: mg/Kg 

Basis: DRY 

Sample Name: 11KR43SD Lab Code: K1109282-013 

I Anal ysis Oil . Date I Date 
I I Method I I Factor I Extracted Analyte MRL MDL I Analyzed 

Aluminum 6010B 
I 

9.7 0.4 2 .0 1 10/24/11 I 10/26/11 

Antimony 6020A 0.0 4 9 I 0 . 009 5.0 l 10/24 / 11 J 10/31 / 11 

Arsenic 6020A 0. 48 0 . 06 I 5 . 0 10/22/11 I 10/28/11 I 

Barium 6020A 0 . 048 0.005 I 5.0 I 10/22/11 I 10/28/11 

Beryllium I 6020A 0.0 1 9 0 . 003 5.0 10/22/11 I 10/28/11 

Cadmium 6020A 0.019 0.003 5.0 10/22/11 J 10/28/11 

Calcium 6010B 9 . 7 1.9 2 . 0 10/24/11 I 10/26/11 I 
Chromium I 6020A 0.19 0.03 5 . 0 I 10/22/11 I 10/28/11 

Cobalt 6020A 0.019 0 . 003 5.0 10/22/11 I 10/28/11 

Copper 6020A 0 . 10 I 0 . 05 5.0 10/22/11 I 10/28/11 

Iron 6010B 1.9 0 . 7 2.0 10/24/11 I 10/26/11 
' Lead 6020A 0 . 048 0 . 009 5 . 0 10/22/11 I 10/28/ 1 1 

Magnes i um I 6010B I 3 . 9 0.3 I 2 . 0 I 10/24/11 I 10/26/11 

Manganese 6010B 0 . 19 0 . 02 2.0 10/24/11 I 10/26/11 
I 

Mercury 7471A 1. 92 0 . 192 100.0 10/20/11 I 10/21/11 
I 

Nickel 6020A 0.19 0.03 5.0 10/22/11 I 10/28/11 

Potassium 6010B 58.2 19.4 2 . 0 10/24/11 I 10/26/11 

Selenium 7742 0 . 10 0 . 03 2 . 0 10/22/11 I 10/26/11 

Silver 6020A 0 . 019 0 . 008 5 . 0 10/2 4/11 I 10/31/11 

Sodium 6010B 38 . 8 3 . 9 2.0 10/2 4 / 11 I 10/26/11 

Thallium 6020A 0 . 019 0.002 5 . 0 10/22 /11 I 10/28/11 
I 

Vanadium 6020A 0 . 19 0 . 02 I 5.0 10/22/11 I 10/28/11 

Zinc 6020A 0 . 5 0 .2 5 . 0 10/22/11 I 10/28/11 

% Sol ids: 84.3 

Comments: 

Fo r m I - I N 
194 

I 

c I I 
Result Q I 

9110 I I 
4 0 . 2 ,-:::]-' N ! 
55 . oi 

118 j N 

0.587 

0 . 515 ":::1 * 

2090 I 

27 . 7 .'J N 

11.4 

48 . 5 .:;J * 

31100 I 
14 . 8 

I 

4550 '1 N 

1220 .:) N* 

12 . 0 i j * 

48.2 J N 

784 ,l N 

0.87 

0 . 1221 

52 . 8 

0 . 096 

29 . 3 

119 j N* 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Eco l ogy And Environment , Incorpo Service Request: K1109282 

Date Collected: 09/25/11 Project No.: 001096.0X70 

Project Name: Red Devil 1'1ine Date Received: 09/29/ 11 

Matrix: SEDIMENT Units: mg/Kg 

Basis : DRY 

Sample Name: 11KR39SD Lab Code: K1109282-014 

I I 
Analysis I I I Dil . I Date Date I 

Analyte Method I MRL I MDL I Factor Extracted I Analyzed I 
Aluminum 6010B 9 . 7 0.4 I 2 . 0 1 10/24/11 I 10/26/11 

Antimony 6010B 1 . 9 0.5 2.0 1 10/24/11 I 10/26/11 I 
I I I I Arsenic 6020A 0.49 0.06 5.0 10/22/11 10/28/11 

Barium 6020A 0.049 0 . 005 5 . 0 I 
10/22/11 I 10/28/11 

Beryllitun 6020A 0.020 0 . 003 5 . 0 10/22/11 I 10/28/11 

Cadmium 6020A 0 . 020 0.003 5.0 10/22/11 I 10/28/11 
I 

I 10/26/11 Calcium 6010B 9.7 1.9 2.0 10/24 / 11 

Chromium 6020A 0 . 20 I 0.03 5.0 10/22/11 I 10/28/11 

Cobalt 6020A 0.020 0.003 5.0 10/22/11 I 10/28/11 

Copper 6020A 0.10 0 . 05 5.0 10/22/11 I 10/28/11 

Iron 6010B 1.9 0.7 2.0 10/24/11 I 10/26/11 

Lead 6020A 0.049 0.009 I 5 . 0 10/22/11 l 10/28/11 
I 

Magnesium 6010B I 3.9 0.3 2.0 I 10/24/11 I 10/26/11 

Manganese 6010B 0.19 0.02 I 2.0 10/24/11 1 10/26/11 

I Mercury 
I 

7471A 0 . 191 0 . 019 10 . 0 10/20/11 I 10/21/11 

Nickel 6020A 0 . 20 0 . 03 5 . 0 10/22/11 I 10/28/11 

Potassium 6010B 58.1 19 . 4 2.0 10/24/11 I 10/26/11 

Selenium 7742 0 . 49 0.15 10 . 0 10/22/11 I 10/26/11 

Silver 6020A 0.019 0.008 5.0 10/24/11 I 10/31/11 

Sodium 6010B 38 . 7 3.9 2.0 10/24/11 I 10/26/11 

Thallium 6020A 0.020 0 . 002 5.0 10/22/11 I 10/28/11 

Vanadium 6020A 0.20 0 . 02 5.0 10/22/11 I 10/28/11 

Zinc 6020A 0 . 5 0 . 2 5.0 10/22/11 I 10/28/11 

% Solids: 89.6 

Comments: 

Form I - IN 
195 

I I I 
Result I c I Q I 

2050 I 
149 ·J-1-" N 

79.31 

88.4 J N 

0.469 

0.663 :J * 

2060 

11 . 4 J N 

18.2 

87.5 '-\ * 

323oo 1 I 
14.1 1 ! 

6030 :J N 

1220 2 N* 

1. 73 l-::5' i * I 

65.1 -r N 

1280 ::! N 

2 . 11 

0 .4 10 

56.1 

0.107 

25.8 

132 5 N* 



Colu!flbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecol ogy And Environment , Incorpo Service Request : K1 1 09282 

Project No .: 001096.0X70 Date Collected: 09/2 5 / 1 1 

Project Name: Red Devil Mi ne Date Received : 09/29/ 11 

Matrix: SEDI MENT Units: mg/Kg 

Basi s : DRY 

Sample Name : 11KR47SD Lab Code : K1109282-015 

a ys~s D~ Date 1 Date 1 
Analyte I Method MRL I MDL FactorjExtracted j Analyzed j 

1 An 1 

Aluminum 6010B 9 . 9 I 0 . 4 I 2.0 I 10/24/11 I 10/26/11 i 

Antimon y 6020A 0.049 0 . 009 5.0 ! 10/24/11 I 10/31/11 

Arsenic , 6020A I 0 . 48 I 0 . 06 I 5 . 0 10/22/11 
I 

10/2 8/11 I 
Barium 6020A 0 . 048 0.005 I 5 . 0 I 10/22/11 I 10/28/11 

Beryllium 6020A 0.019 0.003 5 . 0 10/22/11 I 10/28/11 

Cadmium 6020A 0.019 0.003 5.0 10/22/11 I 10/28/11 

Calcium 6010B I 9.9 2 . 0 2.0 I 10/24/11 1 10/26/11 

Chrorr.iu.'T. 6020A 0 . 19 0 . 03 5 . 0 I 10/22/11 1 10/28/11 

Cobalt 6020A 0 . 019 0 . 003 5.0 10/22/11 I 10/28/11 

Copper 6020A 0 . 10 0.05 5.0 10/22/11 I 10/28/11 

I Iron I 6010B 2.0 0.7 I 2.0 I 10/24/11 I 10/26/11 

Lead 6020A ! 0.048 ! 0.00 9 I 5 . 0 10/22 /11 I 10 / 28 / 11 I 

Magnesium 6010B 4 . 0 0.3 2 . 0 10/24/11 I 10/26/11 

Manganese 6010B 0 . 20 0 . 02 2.0 10/24/11 I 10/26/11 
i l 

I 

Mercury 7471A 0.193 0.019 10.0 10/20/11 10/21/11 I 

Nickel 6020A 0 . 19 0 . 03 5 . 0 10/22/11 I 10/28/11 

Potassium 6010B 59 . 3 19 . 8 2 . 0 10/2 4/11 I 10/26/11 

Selenium 7742 0.10 0.03 2 . 0 10/22/11 I 10/26/11 

Silver 6020A 0.020 0 . 008 5 . 0 10/24/11 I 10/31/11 

Sodium 6010B 39 . 5 4.0 2 . 0 10/24/11 I 10/26/11 

Thallium 6020A 0 . 019 I 0.002 5 . 0 10/22/11 I 10/28/11 

Vanadium I 6020A 0.19 0 . 02 5.0 10/22/11 I 10/28/11 

Zinc 6020A 0.5 0.2 5 . 0 10/22/11 I 10/28/11 I 
% Solids : 86.8 

Comment s: 

Form I - I N 
196 

Result I C I Q 

73801 I 
24.6 1-:::t ""' N 

77 . 8 

70.1 I, } I N 

0.289 

0.202 1 * 

1950 

15.0 J N 

8.440 

21.1 .7 * 

22800 

5. 950 I 

3960 J N 

626, ~ N* 

7.18 I * 
23 . 2 ~1 N 

1080 ~ N 
......, 

0 . 46 

0 . 087 

66.2 

0 . 070 

21.2 

5 4 . 1 1 N* 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1109282 

Project No .: 00 10 96 . OX70 

Project Name: Red Devil Mine 

Matrix : SEDIMENT 

Sample NaiD.e: 11KR46SD 

Analysis! 
Analyte I Method I MRL I 

Aluminum 6010B I 10.0 I 
Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Berylliu1n 6020A 0.020 

Cadmium 6020A 0 . 020 

Calcium 6010B 10 . 0 

Chromium I 6020A I 0.20 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0 . 050 

Magnesium I 6010B I 4.0 

Manganese 6010B 0.20 

Mercury 7471A 0.186 

Nickel 6020A 0.20 

Potassium 6010B 60 . 2 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 40.1 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

%Solids : 84.4 

Comments: 

MDL 

0 . 4 

0.009 

0 . 06 

0 . 005 

0 . 003 

0.003 

2.0 

0 . 03 

0.003 

0.05 

0 . 7 

0.009 

0 . 3 

0.02 

0.019 

0 . 03 

20.1 

0.03 

0.008 

4 . 0 

0.002 

0.02 

0.2 

Date Collected: 09/25/ 1 1 

Date Received: 09/29/11 

Units : mg/Kg 

Basis : DRY 

Lab Code: K1109282-016 

I Dil . Date Date 
j Factor,Extracted j Analyzed j 

2 . 0 I 10/24/11 1 10/26/11 

5.0 10/24/11 I 10/31/11 

I 5 . 0 10/22/11 I 10/28/11 

5 . 0 10/22/11 j 10/28/11 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 
I 2 . 0 10/24/11 I 10/26/11 I 

I 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

2.0 10/24/11 I 10/26/11 

5.0 
I 

10/22/11 I 10/28/11 ! 

2 . 0 10/24/11 I 10/26/11 

2.0 10/24/11 I 10/26/11 
I 

10.0 10/20/11 I 10/21/11 

5.0 10/22/11 i 10/28/11 

2.0 10/24/11 I 10/26/11 

2.0 10/22/11 I 10/26/11 

5.0 10/24/11 I 10/31/11 

2.0 10/24/11 I 10/26/11 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

Form I - IN 
197 

Result j C 1 Q i 
76oo I I I 
31.9 I~ N 

87.2 

107 :J N 

0. 411 

0.561 0 * 

1710 1 

25 . 0 :] I N 

13.9 I 

41.5 :J * 
' 25200 

9 . 7801 I 

3770 ~ N 

1060 _J N* 

4.75' ,] * I 

50. 4 I ':1 N 

824 -::1. N 

0.58 

0.153 

57.7 

0. 080 I 

23.5 

92.0 :1 1 N* 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Inco r po Servi ce Request: K1 1 09282 

Date Collected: 09/25/ 1 1 

Date Receive d : 09/29/ 1 1 

Units: mg/ Kg 

Project No .: 00 1 096.0X7 0 

Project Name : Red Devi l Mine 

Matrix: SED I MENT 

Basis : DRY 

Sample Name : ll¥..R38SD Lab Code: K1109282-017 

1 

I 
Analys i s 1 Dil. Date Date 

Ana yte I Method MRL I MDL 1 Fact o r j Extracted j Analyzed j 

I Aluminum I 6010B 9.7 I 0 . 4 2 . 0 I 10/24/11 I 10/26/11 

Antimony 6010B 2 . 0 0 . 5 2.0 10/24/11 I 10/26/11 
I 

10/24/11 1 10/26/11 Arsenic 6010B I 2.0 0 . 9 2 . 0 I 

Barium 6020A 0 . 050 0.005 5.0 10/22/11 I 10/28/11 

Bery llium 6020A 0.020 0.003 5 . 0 10/22/11 I 10/28/11 

Cadmium 6020A 0.020 0.003 5 . 0 10/22/11 I 10/28/11 

Calcium 6010B I 9.7 2.0 2 . 0 10/24/11 I 10/26/11 I 

Chromium 6020A 0 . 20 0.03 5 . 0 10/22/11 I 10/28/11 

Cobalt 6020A 0 . 020 0 . 003 I 5 . 0 10/22/11 I 10/28/11 

Copper 6020A 0.10 0 . 05 5.0 10/22/11 I 10/28/11 

6010B I 2.0 0.7 2.0 10/24/11 I 10/26/11 
I 

Iron 

Lead 6020A 0 . 050 0.009 I 5.0 I 10/22/11 I 10/28/11 

Magnesium 6010B 3.9 0.3 2 . 0 10/24/11 I 10/26/11 

Manganese 6010B 0.20 0.02 2.0 10/24/11 i 10/26/11 
I 

Mercury 7 471A 1. 91 0.191 100 . 0 I 10/20/11 i 
I 

10/21/11 I 

Nickel 6020A 0 . 20 0 . 03 5 . 0 10/22/11 I 10/28/11 

Potassium 6010B 58.4 19.5 2 . 0 10/24/11 I 10/26/11 

Selenium 7742 0 . 49 0 . 15 10 . 0 10/22/11 I 10/26/11 

Silver 6020A 0 . 019 0 . 008 5.0 10/24/11 l 10/31/11 

Sodium 6010B 39 . 0 3.9 2.0 10/24/11 I 10/26/11 

Thallium 6020A 0 . 02 0 I 0.002 5.0 10/22/11 I 10/28/11 

Vanadium 6020A 0 . 20 0 . 02 5.0 10/22/11 I 10/28/11 

Zinc 6020A 0.5 0.2 I 5 . 0 10/22/11 I 10/28/11 1 

% Solids : 8 4. 3 

Comment s: 

Form I - I N 
198 

Result c A 

"' 
6010 

753 ~~~ N 
918 i 

I 

179 
'- I N 

0 . 367 

0 . 213 , ] * 

2280 

18.9 
' 

N 

7 . 3001 

2 3 . 0 :J * 
19600 

3.940 I 
3090 N 

'-

466 
' I N* 

19 .0 I * 

27 . 5 ~7 N 

1500 ·j N 

0.15 u 

0 . 108 

163 

0.145 

16 . 0 

50 . 8 ~ I N* 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment, Incorpo Service Reques t : K11092 82 

Project No .: 00 1 096.0X 7 0 

Project Name: Red De\ril Mine· 

Matrix: SEDIMENT 

Sample Name: 11KR70SD 

Analyte Method I 
I Analysis I 

MRL I 
Alu..-ninum 6010B I 9 . 5 I 
Antimony 6020A 0 . 047 

· Arsenic 6020A 
I 

0 . 51 

Barium 6020A 0 . 051 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calciu."n 6010B 9.5 

Chromium 6020A 0 .2 0 I 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 1.9 

Lead 6020A 0 . 051 

Magnesium 6010B 3.8 

Manganese 6010B 0.19 

Mercury 7471A 0 . 019 

Nickel 6020A 0 . 20 

Potassium 6010B 56.8 

Selenium 7742 0 . 10 

Silver 6020A 0.019 

Sodium 6010B 37 . 9 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 64.4 

Comments: 

MDL 

0 .4 

0.009 

0 . 06 

0 . 005 

0.003 

0.003 

1.9 

0.03 

0.003 

0.05 

0.7 

0.009 

0 . 3 

0.02 

0 . 002 

0.03 

18.9 

0 . 03 

0.008 

3.8 

0 . 002 

0.02 

0 . 2 

Date Collected: 09/22/11 

Date Received: 09/29/1 1 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1109282-Cl8 

Dil. Date Date 
I Factor!Extracted I Analyzed j 

2 . 0 10/24/11 I 10/26/11 
I 

5.0 1 10/24/11 I 10/31/11 

I 5.0 I 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 I 
I 

5 . 0 10/22/11 I 10/28/11 

2 . 0 I 10/24/11 I 10/26/11 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

2.0 I 10/24/11 I 10/26/11 

i 5.0 10/22/11 i 10/28/11 I 

I 2.0 10/24/11 I 10/26/11 

2.0 10/24/11 I 10/26/11 

1.0 10/20/11 1 10121111 

I 
I 

5 . 0 10/22/11 10/28/11 

2.0 10/24/11 I 10/26/11 

2.0 10/22/11 I 10/26/11 

5.0 10/24/11 l 10/31/11 

2.0 10/24/11 I 10/26/11 

5.0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

5.0 10/22/11 I 10/28/11 

Form I - IN 
199 

Result j c i Q 

935o I I 
2.730 <;, J N 

19 . 9 

1351 N 

0.344 -0.284 * 

6020 

22.7 ::J N 

8.500 

19.8 } * 

21700 i '-./ 1 
7. 060! 

4800 <' N 

452 :1 ' N* 

0.384 ' ~ ' * 

·"1 25 . 8 
\, 

N 

1020 'J N 

0 . 26 

0.118 

128 

0 .118 I 

29.5 

76.2 '\ i N* 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Clien t: Eco l ogy And Environme n t, In c o rpo Service Request : K1109282 

Project No.: 001096.0X70 Date Collected: 09/23/ 11 

Pro jec t Name : Red Devil Hine Date Received: 09/29/11 

Matrix : SEDIMENT Units: mg/Kg 

Basis : DRY 

Sample Name : 11KR7 2 SD Lab Code : K1109282 - 01 9 

I Analysis I I Dil. Date Date 
I Analyte I Method I MRL I MDL I Factor I Extracted 1 Analyzed j 

Alu..--ninum I 6010B I 10 . 0 I 0 . 4 2 . 0 1 10/24/11 I 10/26/11 I 
Antimony 6020A 0.050 0.009 5.0 I 10/24/11 I 10/31/11 

I I 
10/22/11 I 10/28/11 ! Arsenic 6020A 0 . 49 0 . 06 I 5 . 0 

Barium 6020A 0 . 049 0.005 5 . 0 10/22/11 I 10/28/11 

Bery llium 5020A 0 . 020 0.003 5 . 0 10/22/11 I 10/28/11 

Cadmium 6020A 0.020 0.003 5 . 0 10/22/11 I 10/28/11 

Calcium 6010B 10 . 0 2 . 0 2 . 0 10/24/11 I 10/26/11 I 

Chromium 6020A I 0.20 0 . 03 5 . 0 10/22/11 I 10/28/11 

Cobalt 6020A 0.020 0.003 5 . 0 10/22/11 I 10/28/11 

Copper 6020A 0 . 10 0 . 05 5 . 0 10/22 /11 I 10/28/11 

Iron 6010B 2 . 0 0 . 7 2.0 I 10/24/11 I 10/26/11 

Lead 6020A 0 . 049 0.009 5 . 0 10/22/11 I 10/28/11 I 

Magnesium I 6010B I 4.0 0 . 3 2 . 0 I 10/24/11 I 10/26/11 

Manganese 6010B 0 . 20 0 . 02 2 . 0 10/24/11 I 10/26/11 
' 10/20/11 I 10/21/11 1 Mercury 7471A 0 . 020 0.002 1.0 

Nickel 6020A 0.20 0 . 03 5.0 10/22/11 I 10/28/11 

Potassium 6010B 60.1 20 . 0 2.0 10/24/ 11 I 10/26/11 I 

Selenium 7742 0 . 10 0 . 03 2 . 0 10/22 /11 I 10/2 6/11 

Silver 6020A 0.02 0 0.008 5.0 I 10/24/11 I 10/31/11 

Sodium 6010B 40 . 1 4.0 2 . 0 10/24/11 I 10/26/11 

Thallium 6020A 0 . 020 0 . 002 5 . 0 10/22/11 I 10/28/11 

Vanadium 6020A 0.20 0 . 02 5.0 10/22/11 I 10/28/11 

Zinc 6020A 0.5 0 . 2 5 .0 10/22/11 I 10/28/11 

% Solids: 85.3 

Comments: 

Form I - I N 
200 

Result I c Q 

6250 

0 . 114 b- N 

5 . 6o I I 
75 . 2 ,J N 

0.291 

0 . 157 ~ I * 

1490 

12 . 0 ~ 1 N 

7 . 290 

19 . 2 ) * 

16500 i 
4. 890 I I 

2830 , l N 

281 J N* 

o . o5oi -- 1 i * 

22 .4 ,..l N 

521 .:7 N 

0 . 12 

0.058 

37.2 J 

0.0 4 9 

16.3 

57.4 I N* 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Clien t: Ecol ogy And Environment, I ncorpo Service Request : K11092 82 

Proj e ct No . : 001 0 96.0X70 

Pro ject Name : Red Devil Mine 

Matrix: SEDIMENT 

Sample Name : 

Analy te 

Aluminum 

An t imony 

Arsenic 

Barium 

Bery llium 

Ca dmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 
' 

Zinc 

11KR73SD 

I I I Analy sis I 
I Method I 
I 

I 6010B 

6020A 

6020A 

6020A 

6020A 

6020A 

6010B 
I 6020A 

6020A 

6020A 

6010B 

6020A 

6010B 

6010B 

7 471A I 

6020A 

6010B 

77 42 

6020A 

6010B 

6020A 

6020A 

6020A 

% Soli ds : 7 6 . 5 

Comments: 

MRL 

9 . 7 

0 . 048 

0 .4 8 

0.0 48 

0 . 019 

0 . 019 

9 . 7 

0 . 19 

0 . 019 

0 . 10 

1.9 

0.0 4 8 

3 . 9 

0.19 

0.019 

0.19 

58 . 1 

0 . 10 

0 . 019 

38 . 7 

0 . 019 

0 . 19 

0 . 5 

I 
I 

I 

MDL 

0.4 

0 . 009 

0 . 06 

0 . 005 

0.003 

0 . 003 

1.9 

0.03 

0 . 003 

0 . 05 

0 . 7 

0 . 009 

0 . 3 

0.02 

0 . 002 

0 . 03 

19 . 4 

0 . 03 

0 . 008 

3 . 9 

0 . 002 

0.02 

0 . 2 

Dat e Collecte d : 09/23/11 

Date Received : 0 9 / 29 / 1 1 

Units : mg/Kg 

Basis: DRY 

Lab Code : K1109282-020 

Dil . Date b ate 
1 Factor I Extracted j Analyzed j 

2 . 0 10/24/11 I 10/26/11 1 

5 . 0 10/24/11 I 10/31/11 

5.0 I 10/22 /11 I 10/28/11 

5.0 10/22/11 l 10/28/11 

5.0 10/22/11 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 
! 2.0 10/2 4/11 I 10/26/11 

5 . 0 10/2 2/11 I 10/28/11 I 
5 . 0 1 1 0122111 I 10/28/11 

5 . 0 10/22/11 I 10/28/11 

I 2 . 0 10/24/11 I 10/26/11 
I 5 . 0 10/22/11 I 10/ 2 8/11 

2 . 0 10/24/11 I 10/26/11 

2.0 10/24/11 I 10/26/11 
i 1. 0 I 10/20/11 I 10/21/11 

I 

5 . 0 10/22/11 I 10/28/11 

2.0 10/24/11 I 10/26/11 

2 . 0 10/22/11 I 10/26/11 

5 . 0 10/24/11 I 10/31/11 

2 . 0 10/24/11 I 10/26/11 

5 . 0 10/22/11 1 10/28/11 

5.0 10/22/11 1 10/ 2 8/11 

5 . 0 10/22/11 1 1o;z a111 

Form I - IN 
201 

Re sult j c i ,.... 
i -..! 

86oo 1 I i 
0 . 155 ·-:f" N 

3 . 951 I 
98 . 3 1 N 

0.255 

0.168 ,l * 
24 40 

16 . 2 1 N 

6.3001 I 

12 . 1 J * 

151ooj 
I 

4. 240 I 
3 410 :J N 

215 J l N* 

0 . 0511 _]
1 

* 
18 . 4 ::J N 

741 ,J N 

0 . 19 

0 . 080 

190 

0 . 069 

2 3.1 

48 . 1 -:l" J N* 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM METHYL HG_K1109282.DOC- 11/19/10 Page 1 of 10 

 
Laboratory:  Columbia Analytical Services 

 
Lab Project Number:  K1109282  

Sampling Dates:  9/23/11 
 
Sample Matrix:  Sediment  

Analytical Method: Methyl Hg by EPA 1630 
 
Data Reviewer:  J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                             Date:   12/5/11           
Technical QA Reviewer:                                 Date:                           
Project Manager:           Bill Richards                                              Date:                           
 

SAMPLE IDENTIFICATION: 
  
 

 
Sample No. 

 
Sample I.D. 

 
Laboratory I.D. 

 
1 

 
11KR18SD 

 
K1109282-002 

 
2 11KR24SD K1109282-003 

 
3 11KR70SD K1109282-018 

 
4 11KR72SD K1109282-019 
   
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM METHYL HG_K1109282.DOC- 11/19/10 Page 2 of 10 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      NR     CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      NR     ICP Interference Check Sample results  
      NR         Matrix Spike recoveries  
      X        Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      NR     ICP Interelement Correction Factors 
      NR     ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 

 

 

 

 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM METHYL HG_K1109282.DOC- 11/19/10 Page 3 of 10 

DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES            

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                 N/A  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                 N/A  

9 
 
Analyte Quantitation 

 
                 YES  

10 
 
Overall Assessment of Data 

 
                 YES  

11 
 
Usability of Data 

 
                 YES 

 
Comments:  N/A: Not Applicable.   
  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
 
  

 

DV-RDM METHYL HG_K1109282.DOC- 11/19/10 Page 4 of 10 

1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  All sample jars were received outside of recommended preservation temperatures. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 
 
Comments:  All recoveries of methyl mercury in initial and continuing calibration verifications 
were within the control limits 
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Percent recoveries of LCS were within the control limits.   
 

 
 

4.  MATRIX SPIKE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  A Batch QC sample was analyzed for matrix spike and matrix spike duplicate.  
Percent recoveries were within control limits. 
 
 
 
 
 

 

 
5.  BLANKS AND BACKGROUND SAMPLES 

     X        Acceptable   
               Detection Limits Adjusted 
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The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No contamination was found in the method blank at reporting limit level.   

 
6.  DUPLICATE ANALYSES 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
     X        Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
       
 
Comments:  A Batch QC sample was also run as a laboratory duplicate.  RPD exceeded 35%; 
associated sample results were qualified as estimated (J). 

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
              Acceptable with qualification   
              Unacceptable 
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      X      Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:   
 
 
 
 
 8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
       X      Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:    
 
 
 
 
 
 
     9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
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Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments: Analyte quantitation was acceptable.   
 
1630, Sediment – dry-weight corrected 

 ÷  
C – result produced at the instrument, pg 

F – Final volume of the sample preparation, mL 

D – Dilution factor of any dilution of the preparation made at the instrument 

A – Analyzed volume of the prep or dilution of the prep, mL 

Eext – The mass of DCM added to the sample, g 

Erec – The mass of DCM recovered from the sample, g 

Bf- the mean of the method blank final result, ng/g 

Id – The default aliquot prepared used for method blanks, 2.5g 

I – aliquot of sample prepared, g.   

10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
             Acceptable 
       X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
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DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
 
Resolution:  Not required.  
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory:  Columbia Analytical 

 
Lab Project Number:  K1109283  

Sampling Dates:  9/21/11 – 9/23/11 
 
Sample Matrix:  Sediment  

Analytical Method: General Chemistry 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:       Jen Schmitz                                                Date:    12/5/2011      
Technical QA Reviewer:                                                     Date:                            
Project Manager:      Bill Richards                                                 Date:                            
 

SAMPLE IDENTIFICATION: 
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1  11KR15SD K1109283-001 
 

2 11KR14SD K1109283-002 
 

3 11KR12SD K1109283-003 
 

4 11KR01SD K1109283-004 
 

5 11KR71SD K1109283-005 
 

6 11KR09SD K1109283-011 
 

7 11KR08SD K1109283-012 
 

8 11KR06SD K1109283-013 
 

9 11KR05SD K1109283-014 
 

10 11KR17SD K1109283-015 
 

11 11KR16SD K1109283-016 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
     X         Initial and Continuing Calibration results  
     X        Preparation Blank and Calibration Blank results  
     X        Matrix Spike recoveries  
      X     Matrix Duplicate results  
      X         Laboratory Control Sample recoveries  
      NR      Instrument Detection Limits  
       X       Preparation Log  
       X       Analysis Run Log 

 

Raw QC Data Package Section 
       X       Chain-of-Custody Records 
       NR     Instrument Printouts 
       X       Sample Preparation Notebook Pages 
       X        Logbook and Worksheet Pages 
       NR     Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
YES  

2 
 
Initial and Continuing Calibrations 

 
YES  

3 
 
Laboratory Control Sample 

 
YES  

4 
 
Matrix Spike 

 
YES  

5 
 
Blanks and Background Samples 

 
YES  

6 
 
Duplicate Analyses 

 
YES  

7 
 
Analyte Quantitation 

 
YES  

8 
 
Overall Assessment of Data 

 
YES  

9 
 
Usability of Data 

 
YES 

 
Comments:  Following analytical methods were used: Nitrate + Nitrite by EPA 353.2, Chloride, 
Fluoride, and Sulfate by EPA 300.0, Alkalinity, Carbonate, Bicarbonate, & Hydroxide by SM 
2320, TDS by EPA 160.1 and TSS by EPA 160.2.  
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1.  HOLDING TIMES 
 

     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the non-
detected results have been qualified either as estimated (UJ) or rejected (R) based on the 
reviewer’s judgement.  

 
All Sample Matrices: 
Cyanide: 14 days (from collection) for analysis. 
Nitrate (unpreserved water samples): 48 hours (from collection) for analysis. 
All other anions: 28 days (from collection) for analysis. 

 
Comments:  Analysis met holding time criteria. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 90-110%.  For analytes which exceeded these 
control limits, associated detected results are qualified as estimated (J).  In cases where 
the recovery was below 75% or above 125%, all associated data are rejected (R). 
 
Comments: Continuing calibration blank recoveries were within control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
      X      Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  All laboratory control sample recoveries were within control limits.   

 
 
 
 

4.  MATRIX SPIKE 
 
      X       Acceptable 
              Acceptable with qualification   
               Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  A Batch QC sample was used for matrix spike and matrix spike duplicate analyses. 
 All percent recoveries were within control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 
 
      X       Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X       Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  Method blanks did not contain contamination at the reporting level. 
 
Continuing calibration blank percent recoveries were all within control limits. 
 
 

 
 

6.  DUPLICATE ANALYSES 
 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
          Field Duplicates  
      X   Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments: A Batch QC sample was analyzed as a laboratory duplicate.  All RPDs were within 
control limits. 

 
    

7.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  =  (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL)    
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable. 
Sample 10MW04GW 
Fluoride: 0.131 mg/L.  Lab reported 0.1 mg/L. 
Chloride: 0.460 mg/L.  Lab reported 0.5 mg/L. 
Sulfate: 180.281 mg/L.  Lab reported 180 mg/L. 
Nitrate+Nitrite: 0.0113 mg/L.  Lab reported 0.011 mg/L. 
Alkalinity: 92.8 mg/L CaCO3.  Lab reported 92.8 mg/L CaCO3.  
 
 
 
  

 
 
 

8.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
     X        Acceptable 
              Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
      X      Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
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section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.  
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
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B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
10.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found.   
 
 
 
Resolution:  Not required. 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1109283  

Sampling Dates:  9/21/11thru 9/24/11 
 
Sample Matrix:  Sediment  

Analytical Method: Metals (EPA 6020A/6010B) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:         11/14/11 
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

SAMPLE IDENTIFICATION: 
Total Metals:   
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1 

 
11KR15SD 

 
K1109283-001 

  
2 11KR14SD K1109283-002 

 
3 11KR12SD K1109283-003 

 
4 11KR01SD K1109283-004 

 
5 11KR71SD K1109283-005 

 
6 11KR74SD K1109283-009 

 
7 11KR09SD K1109283-011 

 
8 11KR08SD K1109283-012 

 
9 11KR06SD K1109283-013 

 
10 11KR05SD K1109283-014 

 
11 11KR17SD K1109283-015 

 
12 11KR16SD K1109283-016 

 
13   

 
14   

 
15   
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Dissolved Metals: 
 

 
DATA PACKAGE COMPLETENESS CHECKLIST: 

Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      *        Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      X     ICP Serial Dilution results  
      X     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                NO  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                NO  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                 N/A  

9 
 
Analyte Quantitation 

 
                 YES  

10 
 
Overall Assessment of Data 

 
                 NO  

11 
 
Usability of Data 

 
                 YES 

 
Comments:  N/A: Not Applicable.  
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference. 
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1.  HOLDING TIMES 

 
      X     Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory. All sample jars were above recommended preservation temperature. 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries for total metals and dissolved metals were within the 
control limits.   
 

 
4.  MATRIX SPIKE 

 
             Acceptable 
      X       Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11KR14SD was used for matrix spike and matrix spike duplicate.  All total 
metals recoveries except Antimony and Calcium were within the control limits; these analytes 
were below 75% recovery.  However, Antimony parent result was greater than four times the 
spike sample, so no action was taken for that analyte.  Associated Calcium results were qualified 
as estimated (J).  For the duplicate, all total metals recoveries except Antimony were within 
control limits; this recovery was below 75%.  However, Antimony parent result was greater than 
four times the spike sample, so no action was taken for that analyte.   
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5.  BLANKS AND BACKGROUND SAMPLES 

 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blanks and initial and continuing calibration blanks were free of 
contamination that would require qualification.  
 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
       X      Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 
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Comments:  Sample 11KR15SDD was a lab duplicate of 11KR15SD for Mercury; the RPD was 
greater than 35%.  Associated sample results were qualified as estimated (J).  Sample 
11KR14SDD was a lab duplicate of 11KR14SD.  Arsenic, Cadmium, Chromium, Cobalt, 
Vanadium and Zinc had RPDs above the control limit (35%).  All associated results were 
qualified as estimated (J).   
 
Sample 11KR71SD was a field duplicate of 11KR01SD.  All RPDs were below 35%. 
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

             Acceptable 
       X      Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Aluminum, Barium, and Lead had recoveries greater than 10%.  All associated 
results were qualified as estimated (J). 

 
8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 

 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
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correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:  
 

 
 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 10MW04GW (total metals): 
Sb: (29.11 ug/L)   Lab reported 29.1 ug/L. 
As: (8.813 ug/L)   Lab reported 8.8 ug/L 
Ni: (35.395 ug/L)   Lab reported 35.4 ug/L. 
Zn: (12.998 ug/L)   Lab reported 13 ug/L. 
Ca: (32.78 mg/L) (1000ug/1mg) = 32,780 ug/L.  Lab reported 33,000 ug/L. 
Mg: (43.74 mg/L) (1000ug/1mg) = 43,740 ug/L.  Lab reported 43,740 ug/L. 
Mn: (1.022 mg/L) (1000ug/1mg) = 1,020 ug/L.  Lab reported 1,040 ug/L. 
K: (0.8752 mg/L) (1000ug/1mg) = 875.2 ug/L.  Lab reported 880 ug/L. 
 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 

Comment [JAS1]: This is leftover from Mindy’s 
stuff…I just need a little primer on what’s supposed 
to be in here for mine. 
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     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 
 

11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
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Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment , Incorpo Service Request: K1109283 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix : SOIL 

Sample Name : 11KR15SD 

! ! . 

I Analyte 
I Analys~s 

Method MRL 

Aluminum I 6010B 9 . 7 I 

Antimony 6020A 0.048 I 
Arsenic 6020A 0 . 50 

Barium 6020A I 0.050 I 
Beryllium 6020A 0 . 020 

Cadmium 6020A I 0.020 I 

Calcium 6010B 9 . 7 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 1 . 9 

Lead 6020A 0.050 I 

Magnesium 6010B 3.9 

Manganese 6010B 1. 93 

Mercury 7471A 1. 86 

Nickel 6020A 0.20 

Potassium 6010B 57.9 

Selenium 7742 0 . 59 

Silver 6020A 0.019 

Sodium 6010B 38 . 6 

Thallium 6020A I 0.020 I 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 83.5 

Comments: 

MDL 

0.4 

0 . 009 

0.06 

0.005 

0.003 

0.003 

1.9 

0 . 03 

0.003 

0 . 05 

0.7 

0.009 

0.3 

0 . 39 

0.186 

0.03 

19 . 3 

0.18 

0.008 

3 . 9 

0.002 

0.02 

0.2 

Date Collected : 09/23/11 

Date Received : 09/29/11 

Units : mg/Kg 

Basis: DRY 

Lab Code: K1109283-001 

I Dil . D.ate Date 
Factor Extracted Analyzed 

I 2.0 10/24/11 I 10/26/11 

I 5 . 0 10/24/11 I 10/31/11 

5 . 0 10/24/11 10/26/11 

5.0 I 10/24/11 10/25/11 

5.0 
_J' 

10/24/11 10/26/11 I 
15.0 10/24/11 10/25/11 

2.0 10/24/11 10/26/11 I 
5.0 10/24/11 I 10/25/11 

5.0 
I 

10/24/11 10/25/11 1 

5.0 10/24/11 10/26/11 

·2. 0 10/24/11 10/26/11 I 
5.0 I 10/24/11 10/25/11 I 

2.0 10/24/11 10/26/11 

2.0 10/24/11 10/26/11 

100.0 10/19/11 I 10/19/11 

5 . 0 10/24/11 10/26/11 

2.0 10/24/11 10/26/11 

10.0 10/24/11 10/27/11 

5.0 10/24/11 10/31/11 

2.0 10/24/11 10/26/11 

5.0 10/24/11 10/25/11 

5 . 0 10/24/11 10/25/11 

5 . 0 10/24/11 10/25/11 

Form I - IN 

145 

Result c Q 

68101 J 
272 ( T 1- N 

414 
....., 

* 
124 i ..., 

' 
0 . 268 

0.219 _j I * 
1550 .:1 N 

11.1 ) * 
7 . 690 1 I * 
20.3 

19800 
I ' 

6 . 060 1.\ I 
~-2410 

5410 

39.2 '1 1 * 
21.0 

1070 

0.55 J 

0.098 

82 . 5 

0.090 

16.6 * I 

53 . 8 ~ * 
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INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request : K1 109283 

Date Collected: 09/23/11 

Date Received : 09/29/11 

Units : mg/Kg 

Project No .: NA 

Project Name : Red Devil Mine 

Matrix : SO I L 

Basis: DRY 

Sample Name: 11KR14SD Lab Code : K1109283-002 

I Analyte 
I Analysis I 

Method MRL MDL 
I Dil . I Date 

Factor Extracted 
I Date 

Analyzed 

Aluminum 6010B I 9 . 8 0.4 I 2.0 10/24/11 1 1o/26;11 

Antimony 6020A I 0 . 049 0.009 5.0 10/24/11 1 10/31/11 

Arsenic 6020A 0 .4 9 0 . 06 I 5 . 0 10/24/11 1 10/26/11 

Barium 6020A 0.049 0.005 5 . 0 10/24/11 1 10/25/11 

Beryllium 6020A I 0 . 020 I 0 . 003 5 . 0 10/24/11 I 10/26/11 

Cadmium 6020A I 0 . 020 I 0.003 I 5.0 10/24/11 I 10/25/11 I 
Calcium 6010B 9.8 2 . 0 2 . 0 10/24/11 I i0/26/11 

Chromium 6020A 0.20 0.03 I 5.0 10/24/11 1 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 10/24/11 1 10/25/11 1 

Copper 6020A 0 . 10 0.05 5.0 10/24/11 1 10/26/11 

Iron 6010B 2.0 0.7 2 . 0 I 10/24/11 I 10/26/11 I 

Lead I 6020A I 0.049 I 0.009 I 5.0 10/24/11 I 10/25/11 

Magnesium 6010B 3.9 0.3 2 . 0 10/24/11 I 10/26/11 

Manganese 6010B . 0.20 0 . 02 2 . 0 10/24/11 I 10/26/11 
' I I I 

10/19/11 I 10/19/11 Mercury 7471A 0 . 018 0 . 002 1.0 

Nickel 6020A 0 . 20 0.03 5.0 10/24/11 I 10/26/11 

Potassium 6010B 59 . 0 19 . 7 2 . 0 10/24/11 I 10/26/11 

Selenium 7742 0.12 0.04 2 . 0 10/24/11 I 10/25/11 

Silver 6020A 0.020 0.008 5 . 0 10/24/11 I 10/31/11 

Sodium 6010B 39.3 3 . 9 2 . 0 10/24/11 I 10/26/11 

Thallium 6020A 0 . 020 0.002 5 . 0 10/24/11 I 10/25/11 I 
Vanadium 6020A 0.20 0.02 5.0 10/24/11 I 10/25/11 

Zinc 6020A 0 . 5 0 . 2 5 . 0 10/24/11 I 10/25/11 

% Solids : 66.9 

Commen t s : 

Form I - IN 

146 

Result I C I Q 

113oo':\ 

5.410 ~· N 

12.5 1 * 
116 ~. 

0.283 

0 . 251 --r * ....., 
3930 "T N 

19.7 :1 I * 
6.930 11 I * 
15.0 

24200 

6 . 620 11 I 
5330 

404 

0.387 1 I I * 
19.4 

1070 

0.42 

0 .141 

143 

0.104 I 
25 . 5 ) * 
65.3 \ * 
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Client: Ecology And Envi ronment , I n corpo Service Request: K1109283 

Date Collected : 09/23/1 1 

Date Received : 09/29/1 1 

Units: mg/Kg 

Project No . : NA 

Project Name: Re d Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name : 11KR12SD Lab Code: K1109283-003 

Analysis 

I 
! . ! 

I I DJ..l . I Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum I 6010B 9.9 0.4 2.0 I 10/24/11 I 10/26/11 I 

Antimony 6020A I 0 . 050 0.009 5.0 I 10/24/11 I 10/31/11 

Arsenic 6020A 0 . 49 0.06 5 . 0 I 10/24/11 I 10/26/11 

Barium 6020A 0 . 049 0.005 5 . 0 10/24/11 T 10/25/11 

Beryllium 6020A 0.020 0.003 5.0 10/24/11 I 10/26/11 

Cadmium 6020A I 0.020 I 0.003 5.0 10/24/11 I 10/25/11 

Calcium 6010B I 9 . 9 2 . 0 2.0 10/24/11 I 10/26/11 

Chromium 6020A 0.20 0.03 5.0 10/24/11 1 1012s;11 

Cobalt 6020A 0.020 0 . 003 5.0 10/24/11 T 10/25/11 

Copper 6020A 0 . 10 0.05 5.0 I 10/24/11 I 10/26/11 

Iron 6010B 2 . 0 0.7 2 . 0 10/24/11 T 10/26/11 
I I ! I 10/24/11 I 1o;2s;11 1 Lead 6020A 0.049 0 . 009 5.0 

Magnesium 60108 4.0 0.3 2.0 10/24/11 l 10/26/11 

Manganese 60108 0 . 20 0 . 02 2.0 10/24/11 I 10/26/11 

Mercury 7471A 0.017 I 0.002 1 . 0 10/19/11 I 10/19/11 

Nickel 6020A 0 . 20 0.03 5 . 0 10/24/11 l 10/26/11 

Potassium 60108 59.6 19.9 2 . 0 10/24/11 I 10/26/11 

Selenium 7742 0 . 09 0.03 2.0 10/24/11 I 10/25/11 

Silver 6020A 0 . 020 0.008 5 . 0 10/24/11 I 10/31/11 

Sodium 60108 39.8 4.0 2.0 10/24/11 r 10/26/11 

Thallium 6020A 0.020 0.002 5 . 0 10/24/11 l 10/25/11 I 

Vanadium 6020A 0.20 0 . 02 5.0 10/24/11 I 10/25/11 

Zinc 6020A · 0.5 0.2 5.0 10/24/11 I 10/25/11 

%Solids : 78.3 

Corrunents: 

Form I - IN 

147 

Result c Q 

63401 :] 
0 . 271 !-a-f- N 

8.77 
...... 

* ' 
138 ·:::j 

0.5381 

0 . 420 I * 
2250 " ~ N 

17.7 
~ 

* < 

14 . 8 "" * \, 

56.2 
I 

31200 

12.3 j 
2950 

280 

0 . 374 
,_ I 

* 
51.7 

853 

0 . 74 

0.123 

57.3 

0.0771 

27.8 
_.. 

* -116 * '-
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Client: Eco l ogy And Environment , Incorpo Service Request : K1109283 

Date Collected : 09/23/11 

Date Received: 09/29/11 

Units: rng/Kg 

Project No . : NA 

Project Name : Red Devi l Mine 

Matrix: SOIL 

Basis: DRY 

Sample N.u-ue : 11KR01SD Lab Code : K1109283-004 

! ! 

I I · I I Analyte 
I Analysis D~l . Date Date 

Method MRL MDL Factor Extracted Analyzed 

Aluminum I 6010B I 9.9 0.4 2 . 0 10/24/11 I 10/26/11 

Antimony 6020A 0.049 0.009 5.0 10/24/11 10/31/11 

Arsenic ! 6020A 0 . 48 0.06 5.0 10/24/11 I 10/26/11 

Barium 6020A 0 . 048 0.005 5 . 0 I i0/24/11 10/25/11 
' I 10/24/11 10/26/11 Beryllium 6020A 0 . 019 0.003 5 . 0 

Cadmium I 6020A I 0.019 I 0.003 I 5.0 10/24/11 I 10/25/11 

Calcium 6010B 9 . 9 2.0 2 . 0 10/24/11 10/26/11 

Chromium 6020A 0 . 19 0.03 5.0 10/24/11 10/25/11 

Cobalt 6020A 0.019 0 . 003 5.0 10/24/11 10/25/11 
I 

Copper 6020A 0.10 0.05 5 . 0 10/24/11 10/26/11 

Iron 6010B 2 . 0 0.7 2 . 0 10/24/11 10/26/11 

Lead I 6020A 
I 

0.048 0.009 I 5.0 I 10/24/11 i 10/25/11 I 

Magnesium I 6010B 3.9 0.3 2.0 10/24/11 10/26/11 

Manganese 6010B . 0.20 0 . 02 2.0 10/24/11 10/26/11 

Mercury 7471A I 0.018 0.002 1.0 10/19/11 10/19/11 

Nickel 6020A 0.19 0.03 5.0 10/24/11 10/26/11 

Potassium 6010B 59.1 19 . 7 2.0 10/24/11 10/26/11 

Selenium 7742 0.10 0.03 2 . 0 10/24/11 10/25/11 

Silver 6020A 0 . 020 0.008 5 . 0 10/24/11 10/31/11 

Sodium 6010B 39.4 3 . 9 2 . 0 10/24/11 10/26/11 

Thallium 6020A 0.019 0.002 I 5 . 0 10/24/11 10/25/11 

Vanadium 6020A 0 . 19 0.02 5 . 0 10/24/11 10/25/11 

Zinc 6020A 0.5 0 . 2 5. 0 . 10/24/11 10/25/11 

% Solids: 82 . 7 

Comments : 

Form I - IN 

148 

Result c Q 

12500 /Ct 
. 0 . 234 + N 

10.4 -J. * 
142 ~J 

0.383 

0 . 288' :7 * 
2390 c- ts N 

16 . 6 "\ * 
12.5 ~ * 
29.4 

33900 

11.4 1 
'\ 
~ 

5040 

740 

0 . 081 •m.J' * 
29.2 \../· 

721 

0 . 31 

0 . 092 

37.9 J 

0.075 

21.9 J * 
74.3 ,) * 
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Client : Ecolog y And En v i ronme nt , I ncorpo Service Request: Kl1 09283 

· Date Collected : 09/23/ 11 

Date Received : 09/2 9 / 11 

Units : mg/Kg 

Project No . : NA 

Project Name : Red Devil Mine 

Matrix : SO IL 

Basis : DRY 

Sample Name : 11KR71SD Lab Code : K1109283-005 

Analysis I Dil . Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B I 9.7 0.4 2 . 0 I 10/24/11. 10/26/11 

Antimony 6020A 0. 0 48 0 . 009 5 . 0 10/24 /11 I 10/31/11 

Arsenic 6020A 0 . 48 0.06 5 . 0 10/24/11 10/26/11 

Barium 6020A 0 . 048 0 . 005 ! 5 . 0 I 10/24/11 10/25/11 I 
Beryllium 6020A I 0 . 019 I 0.003 5 . 0 10/24/11 10/26/11 

Cadmium 6020A 0.019 I 0 . 003 I 5 . 0 I 10/24/11 I 10/25/11 I 
Calcium 6010B 9.7 1.9 2.0 10/24 /11 10/26/11 

Chromium 6020A 0 . 19 0.03 5 . 0 10/24/11 10/25/11 

Cobalt 6020A 0.019 0 . 003 5 . 0 10/24/11 i 10/25/11 

Copper 6020A 0 . 10 0.05 5.0 10/24/11 10/26/11 

Iron 6010B 1 . 9 0 . 7 2 . 0 10/24/11 10/26/11 

Lead 6020A 0.04 8 
I 

0 . 009 
I 

5.0 
I 

1 0/24/11 I 10/25/11 I 

Magnesium 6010B 3 . 9 0 . 3 2.0 10/24/11 10/26/11 

Manganese 6010B 0 . 19 0 . 02 2 . 0 10/24/11 10/26/11 

Mercury 7471A 0.018 0 . 002 1.0 10/19/11 10/19/11 

Nickel 6020A 0 . 19 0 . 03 5.0 10/24/11 10/26/11 

Potassium 6010B 57 . 9 19.3 2 . 0 10/24/11 10/26/11 

Selenium 7742 0.10 0 . 03 2 . 0 10/24/11 10/25/11 

Silver 6020A 0.019 0.008 5 . 0 10/24 /11 10/31/11 

Sodium 6010B 38 . 6 3 . 9 2 . 0 10/24/11 10/26/11 

Thallium 6020A 0 . 019 0 . 002 5.0 I 10/24/11 1 10125;11 I 

Vanadium 6020A 0 . 19 0.02 5 . 0 10/24/11 10/25/11 

Zinc 6020A 0 . 5 0.2 5.0 10/24/11 10/25/11 

% Solids: 83 . 2 

Comments: 

For m I - IN 

149 

Result c Q 

144oo 1 ::J 1 

0 . 228 N 

7 . 95 
\,. I * 

160 "4 
J 

0.384 

0. 364 I<\ I * 
2850 '] N 

18 . 5 IJ * 
11.9 :1 * 

~ 

35 . 0 

33600 

10 . 2 J I 

'---' 
5620 

872 

0.099 . \ . * 
32 . 7 

862 

0 . 42 

0.062 

53.2 

0. 073 1 

22 . 6 -:! * 
76.3 1 * 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Eco l ogy And Environment , Incorpo Service Request: Kll09283 

Date Collected : 09/24/11 

Date Received : 09/29/11 

Project No. : NA 

Project N~~e : Red Devil Mi ne 

Matrix: SOIL Units : mg/Kg 

Basis: DRY 

Sample Name: 11KR74SD Lab Code: Kll09283-009 

I 
! 

I 
! . 

Analysis I I D~l. Date Date 
Analyte Method I MRL MDL Factor Extracted Analyzed 

Aluminum I 6010B I 9.9 I 0.4 2.0 10/24/11 10/26/11 

I J>...ntimony 6020A I 0.050 I 0.009 5 . 0 I 10/24/11 10/31 /11 I 
Arsenic 6020A I 0.50 I 0 . 06 5 . 0 10/24/11 I 10/26/11 I 
Barium 6020A 0.050 0.005 5 . 0 10/24 / 11 10/25/11 

Beryllium 6020A 0 . 020 ! 0 . 003 5 . 0 I 10/24/11 I 10/26/11 I 
Cadmium I 6020A I 0.020 I 0 . 003 I 5 . 0 1 10/24/11 I 10/25/11 

Calcium 6010B 9.9 I 2.0 2 . 0 I 10 / 24/11 10/26/11 

Chromium I 6020A 0 . 20 0.03 I 5.0 10/24/11 I 10/25/11 

Cobalt 6020A 0.020 0.003 ' 5 . 0 10/24/11 i 10/25/11 

Copper 6020A 0.10 0.05 I 5 . 0 10/24/11 10/26/11 

Iron 6010B 2 . 0 0.7 2.0 10/24/11 10/26/11 
I 

I I I I 10/24/11 I 10/25/11 Lead 6020A 0 .050 0 . 009 5.0 

Magnesium 6010B I 4 . 0 0 . 3 2 . 0 10/24/11 10/26/11 

Manganese 6010B 0 . 20 0 . 02 2 . 0 10/24/11 10/26/11 

Mercury 
I 7471A 0 .0 18 0.002 1.0 10/19/11 10/19/11 i 

Nickel 6020A 0 . 20 0 . 03 5 . 0 10/24/11 10/26/11 

Potassium 6010B 59.5 19.8 2 . 0 10/24/11 10/26/11 

Selenium 7742 0 . 10 0.03 2.0 10/24/11 10/25/11 

Silver 6020A 0.020 0.008 5 . 0 10/24/11 10/31/11 

Sodium 6010B 39 . 7 4 . 0 2 . 0 10/24/11 10/26/11 

Thallium 6020A 0 . 020 0.002 I 5.0 I 10/24/11 10/25/11 I 

Vanadium 6020A 0 .2 0 0.02 5 . 0 10/24/11 10/25/11 

Zinc 6020A 0 . 5 0 . 2 5 '. o 10/24/11 10/25/11 

% Solids: 80 . 9 

Comments : 

Form I - I N 

150 

Result c Q 

5140 "' I c: 

0. 250- ;::£. H N 

5.421 ) _ " • I 

53 . 1. _j 

o .14o 1 
I 

0.133 ,J * 
4110 ,J N 

12.41 j * 
4. 600 I -~ I * 

9 . 31 

16300 I 
2.68ol \ 1 

2880 

588 

0.015 J * I 

16.9 

567 

0 . 18 

0.080 

90 . 4 

0.0531 

14 . 9 ) *. 
35.9 , ) * 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment , Incorpo Service Request: Kll09283 

Date Collected: 09/21/11 Project No. : NA 

Project Name : Red Devil Mine 

Matrix : SOIL 

Sample Name: 11KR09SD 

I Analyte 
I Analysis I 

Metho d j MRL I 
I Aluminum I 601GB I 9 . 9 

! Antimony 6020A 0.049 

Arsenic 6020A 0.50 I 
Barium 6020A 0.050 

Beryllium 6020A I 0.020 

Cadmium 6020A 0.020 I 
Calcium 6010B 9 . 9 

Chromium 6020A 0.20 I 
Cobalt 6020A 0.020 

Copper 6020A 0 . 10 

Iron 601GB 
I 

2 . 0 I 
Lead ! 6020A 0 . 050 ! 
Magnesium 6010B 3.9 

I 

Manganese 6010B 0 . 20 
I 

7471A 0 . 019 
I 

Mercury 

Nickel 6020A 0.20 

Potassium 6010B 59.2 

Selenium 7742 0 . 10 

Silver 6020A 0 . 020 

Sodium 601GB 39 . 4 

Thallium 6020A 0.020 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 66.9 

Comments: 

MDL 

0 . 4 

0.009 

0 . 06 

0 . 005 

0 . 003 

0 . 003 

2 . 0 

0 . 03 

0.003 

0.05 

0 . 7 

0.009 

0.3 

0.02 

0.002 

0 . 03 

19.7 

0.03 

0.008 

3.9 

0.002 

0.02 

0 . 2 

Date Received : 09/29/11 

Units : mg/Kg 

Basis : DRY 

Lab Code : K1109283-011 

I Dil . I Date I ~-~- I LJCl '-"= 

Factor Extracted Analyzed 

I I 10/24/11 I 10/26/11 
: 

2.0 

I 5.0 1 10/24/11 1 10/31/11 

5 . 0 1 10 / 24/11 I 10/26/11 

5.0 1 10/24/11 I 10/25/11 

I 5.0 10/24/11 I 10/26/11 

I 5.0 I 10/24/11 I 10/25/11 

2 . 0 10/24/11 I 10/26/11 I 
5 . 0 10/24/11 I 10/25/11 

I 5 . 0 10/24/11 I 10/25/11 

5.0 10/24/11 j 10/26/11 

2.0 1 10/24/11 I 10/26/11 1 

I 5.0 1 10/24/11 1 10/25/11 I 
2 . 0 10/24/11 1 10/26/11 

2.0 1 10/24/11 I 10/26/11 

I 1.0 I 10/19/11 I 10/19/11 I 

5 . 0 10/24/11 I 10/26/11 

2 . 0 10/24/11 I 10/26/11 

2 . 0 10/24/11 I 10/25/11 

5.0 10/24/11 I 10/31/11 
' 2.0 10/24/11 I 10/26/11 

5.0 10/24/11 I 10/25/11 

5.0 10/24/11 I 10/25/11 

5 . 0 10/24/11 I 10/25/11 

Form I - IN 

151 

Result I c I Q l 
9770 iJ . I 

9.510 r:t 1- N I 
20.9 7 * I 

122 :J I 
0 . 501 I 
0 . 338 Q l * I 

5670 -1 N 

21.1 J * 
10.8 ( ~1 * 
26.8 

324001 

9 . 340 L) 1 

4800 

649 1 I 

0 . 566 _:'\ * 
30.9 

1280 

0 . 50 

0.172 

145 
I 

0.123 " I 
30.1 ,J * 
93.9 1 * 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request: K1109283 

Date Collected: 09/22/11 

Date Received: 09/29/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis : DRY 

Sample Name: 11KR08SD Lab Code: K1109283-012 

! ! ! 

I I I I Date I I Analyte 
I Analysis I D~l. Date 

Method MRL MDL Factor Extracted Analyzed 

I Aluminum I 6010B I 9 . 8 I 0.4 I 2.0 ! 10/24/11 I 10/26/11 I I 

Antimony I 6020A 0.049 0.009 I 5.0 I 10/24/11 I 10/31/11 

Arsenic 6020A I 0.49 I 0 . 06 5 . 0 10/24/11 I 10/26/11 i 
Barium I 6020A 0.049 I 0.005 5 .0 10/24/11 I 10 /2 5/11 

Beryllium 6020A 0 . 020 0 . 003 5.0 10/24/11 I 10/26/11 I 
Cadmium 6020A 0 . 020 I 0.003 I 5 . 0 10/24/11 I 10/25 / 11 

Calcium 6010B 9.8 2.0 2.0 10/24 / 11 I 10/26/11 

Chromium 6020A I 0 . 20 0.03 5 . 0 I 10/24/11 I 10/25/11 

Cobalt 6020A 0.020 0.003 5.0 10/24/11 i 10/25/11 
I 

Copper 6020A 0.10 0.05 I 5.0 10/24/11 I 10/26/11 

Iron 6010B 2.0 0 . 7 2 . 0 I 10/24/11 j 10/26/11 

Lead 6020A 0.049 ! 0.009 I 5.0 10/24/i l I 10/25/11 ! 

Magnesium 6010B 3.9 0.3 2.0 10/24/11 . J 10/26/11 

Manganese 6010B 0 . 20 0.02 2.0 10/24/11 I 10/26/11 

Mercury 7471A 0 . 038 0.004 2.0 10/19/11 1 10/19/11 i 

Nickel 6020A 0 . 20 0.03 5 . 0 10/24/11 J 10/26/11 

Potassium 6010B 59 . 0 19.7 2 . 0 10/24/11 1 10/26/11 

Selenium 7742 0 . 10 0.03 2 . 0 10/24/11 1 10/25/11 

Silver 6020A I 0.020 0 .0 08 5.0 I 10/24/11 1 10/31/11 

Sodium 6010B 39.3 3 . 9 2.0 10/24/11 1 10/26/11 

Thallium 6020A 0 . 020 0.002 I 5 . 0 10/24/11 I 10/25/11 I 

Vanadium 6020A 0.20 0 . 02 5.0 10/24/11 I 10/25/11 

Zinc 6020A 0 .5 0.2 5.0 10/24/11 I 10/25/11 

% Solids: 70.5 

Comments : 

Form I - IN 

152 

Result c Q 

95501 ;\ I 
5 . 480!~ N ! 

52.o I 7 I * 
120 :-J 

0.297 I 
0.282 C) I 

* 
5230 ""] N 

18 .3 ~ * 
7.7801 \._-1 * 

18 . 8 

24000 

6 . no I) ! 

4910 

505 

1.15 ,1 I * I 

23.8 

1080 

0.31 

0 . 128 

144 

0.105 ~ I 

23.6 J * 
67.9 I * -



Columbia Analytical Services 

Metals 

- I -
fNORGANIC ANALYSIS DA TA PACKA GE 

Client: Ecology And Environment , Incorpo Service Request: Kll09283 

Date Collected : 09/22/11 

Date Received: 09/29/11 

Units: mg)Kg 

Project No. : NA 

Project Name : Red Devil Mine 

Matrix: SOIL 

Basis : DRY 

Sample Name: 11KR06SD Lab Code : K1109283-013 

I . I Dil. I Date I Analys~s Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 9.8 0.4 2.0 10/24/11 I 10/26/11 

Antimony 6020A I 0.049 0.009 I 5.0 10/24/11 I 10/31/11 

Arsenic I 6020A 0 . 49 0 . 06 5.0 10/24/11 I 10/26/11 

Barium 6020A 0.049 0.005 5.0 10/24/11 I 10/25/11 I 
Beryllium I 6020A 0.020 0.003 I 5.0 10/24/11 I 10/26/11 

Cadmium 6020A 0.020 I 0.003 I 5.0 10/24/11 I 10/25/11 I 

Calcium 601GB 9.8 2.0 2.0 10/24/11 I 10/26/11 

Chromium 6020A I 0.20 0 . 03 5.0 I 10/24/11 I 10/25/11 

Cobalt 6020A 0 . 020 0.003 5 . 0 10/24/11 I 10/25/11 I 

Copper 6020A I 0 . 10 0.05 5.0 10/24/11 I 10/26/11 

Iron 601GB 2.0 0 . 7 2 . 0 10/24/11 I 10/26/11 

Lead I 6020A 0.049 0.009 I . 5.0 I 10/24/11 I 10/25/11 ! 

Magnesium 601GB 3.9 0.3 2.0 10/24/11 I 10/26/11 

Manganese 601GB 0.20 0.02 2.0 10/24/11 I 10/26/11 

Mercury 7471A 0.018 0.002 1.0 10/19/11 I 10/19/11 

Nickel 6020A 0.20 0.03 5.0 10/24/11 I 10/26/11 

Potassium · 601GB 58.7 19 . 6 2.0 10/2.4/11 I 10/26/11 

Selenium 7742 0 . 10 0.03 2.0 10/24/11 I 10/25/11 

Silver 6020A 0 . 020 0 . 008 5.0 10/24/11 I 10/31/11 

Sodium 6010B 39 . 2 3.9 2.0 10/24/11 J 10/26/11 

Thallium 6020A 0 . 020 0 . 002 5.0 10/24/11 I 10/25/11 I 

Vanadium 6020A 0 . 20 0 . 02 5.0 10/24/11 I 10/25/11 

Zinc 6020A 0.5 0.2 5.0 10/24/11 I 10/25/11 

% Solids : -64. 2 

Comments: 

Form I - IN 

153 

Result c Q 

12100 1, 7 I 
I 

I 
2 . 100 -=t- N 

17 . 5 ] * 
128 .:I 

0 . 293 I 
0.281 ,] * 

6830 I\. } I N 

20 . 1 ~1 * 
7.140 1 * 

19 . 0 

25900 

7 . 3201 1 ' 
6150 

557 ...... 
0.169 J * 
23.1 

1380 

0.39 

0.167 

187 

0.120 

26 . 1 ,· { ~ 

71.7 7) ' 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client : Ecology And Environment , Incorpo Service Request : K1109283 

Date Collected : 09/22/11 Project No .: NA 

Project Name: Red Devil ~1ine 

Matrix: SOIL 

Sample Name : 11KR05SD 

I Analyte 
I Analysis I 

Method MRL 

I Aluminum I 6010B I 9 . 9 I 

Antimony 6020A 0.050 

Arsenic 6020A 0 . 49 

BariUIIl 6020A 0.049 

BerylliUIIl 6020A 0.020 

Cadmium 6020A 0.020 I 
CalciUIIl 6010B 9.9 

Chromium 6020A 0 .20 I 
Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0 . 049 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7471A 3 . 09 

Nickel 6020A 0 . 20 

Potassium 6010B 59 . 5 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39 . 7 

Thallium 6020A 0 . 020 I 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids: 77 . 8 

Comments : 

MDL 

0 .4 

0 . 009 

0.06 

0 . 005 

0.003 

0.003 

2 . 0 

0 . 03 

0.003 

0.05 

0.7 

0 . 009 

0 . 3 

0 . 02 

0 . 309 

0.03 

19 . 8 

0.03 

0.008 

4 . 0 

0.002 

0 . 02 

0.2 

Date Received : 09/29/11 

Units: rng/Kg 

Basis : DRY 

Lab Code: Kll09283-014 

I Dil. I Date 
Factor Extracted 

I Date 
Analyzed 

I 2 . 0 10/24/11 1 10/26/11 

5.0 10/24/11 I 10/31/11 

5 . 0 10/24/11 l 10/26/11 

5 . 0 10/24/11 I 10/25/11 

5.0 10/24/11 1 10/26/11 I 
5.0 10/24/11 1 10/25/11 1 

2 . 0 10/24/11 1 10/26/11 

5.0 10/24/11 I 10/25/11 I 
i 5.0 10/24/11 I 10/25/11 I 

5.0 10/24/11 1 10/26/11 

i 2 . 0 10/24/11 . 1 10/26/11 
! 5.0 10/24/11 1 10/25/11 

2.0 10/24/11 1 10/26/11 

2.0 10/24/11 1 10/26/11 

200 . 0 10/19/11 i 10/19/11 
I 

5.0 10/24/11 I 10/26/11 

2.0 10/24/11 l 10/26/11 

2.0 10/24/11 I 10/25/11 

5.0 10/24/11 I 10/31/11 

2 . 0 10/24/11 I 10/26/11 

5.0 10/24/11 1 10/25/11 

5 . 0 10/24/11 l 10/25/11 

5.0 10/24/11 1 10/25/11 

Form I - IN 

154 

Result I c: I Q I 
646o I v1 i I 

I 

99.0 G ~ ~~ N ! ,_ 
135 * 

91.6 
' -.J. 

c 
0.3441 

0 . 270 Y' 

* \. 

1810 -"'\ N 

14 . 2 ---:J * 
9.360 (I ' * 

25 . 1 
._, 

334001 

7.780, .... ) ! 
2890 

708 

119 
..... 

* 
25.7 

749 

0 . 39 

0 . 198 

77 . 5 

0 . 076 

22 .4 \ .. * 
76.6 / 

* 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANA LYSIS DATA PACKAG E 

Clien t : Ecology And Envi ronment , I ncorpo Service Request: K1109283 

Project No. : NA 

Pro ject Na.'!le : Red Devil Mine 

Matrix: SOIL 

Sample Nama : 11KR17SD 

! ! . 

I Analyte 
I Analys1s. 
· Method MRL 

Aluminum I 6010B I 9 . 8 

Antimony 6020A 0.04 9 

Arsenic I 6020A 0 . 49 

Barium 6020A 0.049 

Beryllium 6020A 0.019 

Cadmium 6020A I 0.019 

Calcium 6010B 9 . 8 

Chromium I 6020A I 0 . 20 

Cobalt 6020A 0.019 

Copper 6020A 0 . 10 

Iron 6010B 2.0 

Lead 
I 

6020A I 0 . 049 

Magnesium 6010B 3 . 9 

Manganese 6010B 0.20 

Mercury 7471A 0 . 019 

Nickel 6020A 0 . 20 

Potassium 6010B 58.6 

Selenium 7742 0 . 10 

Silver 6020A 0 . 020 

Sodium 6010B 39 . 1 

Thallium 6020A 0 . 019 

Vanadium 6020A 0 . 20 

Zinc 6020A 0 . 5 

% Solids : 72.9 

Comments : 

I 

MDL 

0. 4 

0 . 009 

0 . 06 

0.005 

0.003 

0 . 003 

2 . 0 

0 . 03 

0.003 

0 . 05 

0.7 

0 . 009 

0.3 

0 . 02 

0 . 002 

0 . 03 

19 . 5 

0 . 03 

0 . 008 

3 . 9 

0 . 002 

0 . 02 

0 . 2 

Date Collected: 09/22/ 1 1 

Date Received : 09/29/ 1 1 

Units : mg/Kg 

Basis: DRY 

Lab Code : K1109283-015 

I Dil. Date Date 
Factor Extracted Analy zed 

2 . 0 I 10/24/11 10/26/11 I 

5 . 0 10/24 /11 10/31/11 

5 . 0 10/24/11 10/26/11 

I 5.0 I 10/24/11 10/25/11 

I 5.0 10/24/11 10/26/11 
I 5 . 0 I 10/24/11 1 10/25/11 

2.0 10/24/11 10/26/11 

5 . 0 10/24/11 10/25/11 
I 

5.0 10/24/11 I 10/25/11 I 

5.0 10/24 /11 10/26/11 

2 . 0 10/24/11 10/26/11 

5 . 0 I 10/24 /11 I 10/25/11 I 

2.0 10/24/11 10/26/11 

2 . 0 10/24/11 10/26/11 

1 . 0 10/19/11 10/19/11 
I 

5 . 0 10/24/11 10/26/11 

2 . 0 10/24/11 10/26/11 

2 . 0 10/24/11 10/25/11 

5 . 0 10/24 /11 10/31/11 

2 . 0 10/24/11 10/26/11 
I 5.0 10/24 /11 10/25/11 I 

5.0 10/24/11 10/25/11 

5 . 0 1 0/2 4 /11 i 10/25/11 

Form I - IN 

155 

Result c Q 

8 610 · \:-l. 1 

4. 260 I~ - N 

17.5 :J * 
111 ~1 

0 . 3341 I 

0 . 345 ,:) * 
4390 l/ N 

17 . 7 '"'j * 
10.0 ./ 

* 
2 4 . 9 

26000 

9 . 2701 

4060 '-' 

I 

527 

0 . 442 '-J * 
26 . 1 

996 

0 . 39 

0 . 150 

113 

0 . 109 I 

27 . 7 -
82 . 1 

\.. 



Columbia Analytical Services . 

Metals 

- I -
INORGANIC A NALYSIS DATA PACKAGE 

Client: Ecology And Environment , Incorpo Service Request: K1109283 

Date Collected : 09/22/11 

Date Received: 09/29/11 

Units : mg/Kg 

Project No . : NA 

Project Na..'!le: Red Devil Mine 

Matrix: SOIL 

Sample Name: 11KR16SD 

I Analyte I 
Analysis 1 

. Method i MRL 

Aluminum I 6010B ! 9.9 

I 1\ntimo ny I 6020A 0 . 050 

Arsenic 6020A 0 . 49 

Barium 6020A 1 o . o49 

Beryllium 6020A 0 . 020 

Cadmium 6020A o.o2o 1 

Calcium 6010B 9 . 9 I 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0 . 10 

Iron 6010B 2.0 

Lead 6020A 1 0.049 I 

Magnesium 6010B 4 . 0 

Manganese 6010B 0 . 20 

Mercury 7471A 0 . 187 I 

Nickel 6020A 0 . 20 

Potassium 6010B 59.5 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39 . 7 

Thal-lium 6020A 0 . 020 I 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 56.0 

::omments: 

Basis: DRY 

Lab Code : K1109283-016 

MDL 

0 . 4 

0 . 009 

I 
Dil. I Date 

Factor Extracted 

I 2. o I 10/24 / 11 

5 . 0 10/24/11 

o . o6 I 5 . o 10/24/11 

o.oo5 1 5.o 110/24/11 

0 . 003 5.0 10/24/11 

0 . 003 I 5 . 0 I 10/24/11 

2. 0 2.0 10/24/11 

0 . 03 5.0 10/24/11 

0.003 5.0 10/24/11 

0 . 05 5 . 0 10/24/11 

0 . 7 2 . 0 10/24/11 

0.009 l 5.0 I 10/24/11 

0 . 3 2 . 0 10/24/11 

0.02 2 . 0 10/24/11 
o I 

0 . 019 10.0 10/19/11 

0 . 03 5.0 10/24/11 

19 . 8 2.0 10/24/11 

0 . 03 2 . 0 10/24/11 

0.008 5 . 0 10/24/11 

4.0 2 . 0 10/24/11 

0.002 I 5 . 0 10/24/11 

0.02 5 . 0 10/24/11 

0.2 5.0 10/24/11 

Form I - IN 

156 

1 10/26/11 

1 10/31 / 11 

1 10/26/11 I 
1 10/25/11 

1 10/26/11 

1 10/25/11 

1 10/26/11 

1 10/ 25/11 

I 10/25/11 1 

I 10/26/11 

I 10/26/11 1 

1 10/25/11 1 

1 10/26/11 

I 10/26/11 

1 10/19/11 

l 10/26/11 

1 10/26/11 

1 10121111 

1 10/31/11 

1 10/26/11 

1 10/25/11 

1 10/25/11 

1 10/25/11 

Result I C I Q I 
u5oo . \ I 

" J I 

15 . 2 ;+- N 

* 
1521 <.. 

0.3391 

0 . 3421 ::) * 
748o ··tJ ) I N 

* 
8.140 ( ) * 

23 . 2 

299001 

8 . 820 ~ --- ~ 1 

6720 

586 

2 . 36
1 .l * I 

25 . 3 

1520 

0.52 

0.229 

200 

0.1361 
~ 

28.6 * 
80 . 0 / 

' \ * 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name: Red Devil Mine 
 
Location: West of Anchorage, Alaska  

Project Number:  001096.OX70   
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Laboratory: Analytical Resources, Incorporated   

 
Lab Project Number:  K1109283  

Sampling Dates:  9/21/11thru 9/24/11 
 
Sample Matrix:  Water  

Analytical Method: Metals (EPA 6020A/6010B) 
 
Data Reviewer: J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                                             Date:         12/5/11 
Technical QA Reviewer:                                          Date:                            
Project Manager:         Bill Richards                                             Date:                            
 

SAMPLE IDENTIFICATION: 
Total Metals:   
 

 
Sample No. 

 
Sample I.D. 

 
ARI ID/ ARI LIMS ID 

 
1 

 
11RB01HA 

 
K1109283-006 

  
2 11RB02VV K1109283-007 

 
3 11RB03HA K1109283-008 
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Dissolved Metals: 
 

 
DATA PACKAGE COMPLETENESS CHECKLIST: 

Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      X        CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      X        ICP Interference Check Sample results  
      *         Matrix Spike recoveries  
      *        Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      X     ICP Serial Dilution results  
      X     Instrument Detection Limits  
      X        ICP Interelement Correction Factors 
      X        ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES             

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                NO  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                YES  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                 N/A  

9 
 
Analyte Quantitation 

 
                 YES  

10 
 
Overall Assessment of Data 

 
                 NO  

11 
 
Usability of Data 

 
                 YES 

 
Comments:  N/A: Not Applicable.  
Al, Ca, Fe, Mg, K, and Na were analyzed by EPA 6010B (ICP) due to matrix interference. 
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1.  HOLDING TIMES 

 
      X     Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  Method required holding times were met.  For dissolved metals analysis, water 
samples were filtered in the field and preserved with HNO3 (pH<2) immediately upon receiving 
by the laboratory. All sample jars were above recommended preservation temperature. 

 
2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 

 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals.  For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J).  In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 
 
Comments:  All recoveries of metals in initial and continuing calibration verifications were within 
the control limits.   
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3.  LABORATORY CONTROL SAMPLE 
 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  The LCS percent recoveries for total metals and dissolved metals were within the 
control limits.   
 

 
4.  MATRIX SPIKE 

 
      X       Acceptable 
             Acceptable with qualification   
              Unacceptable 
               No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Sample 11RB01HA was used for matrix spike and matrix spike duplicate for a 
subset of total metals.  All total metals recoveries were within the control limits.  Sample 
11RB03HA was used for matrix spike and matrix spike duplicate for all total metals.  All total 
metals recoveries were within the control limits.   
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5.  BLANKS AND BACKGROUND SAMPLES 

 
      X      Acceptable   
              Detection Limits Adjusted 
 
The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
       X      Calibration Blanks     
             Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  The method blank and initial and continuing calibration blanks were free of 
contamination that would require qualification.  
 

 
 

6.  DUPLICATE ANALYSES 
 
              Acceptable 
     X       Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
             Field Duplicates  
       X      Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD  =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
 
 
Comments:  Sample 11RB01HA was a lab duplicate for a subset of total metals; the RPDs for 
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Iron and Sodium were above the control limit of 35%; however, the parent results were less than 
five times the MDL so no action was taken. Sample 11RB03HA was a lab duplicate for a subset 
of total metals.  Antimony, Barium, Lead, Manganese, and Zinc had RPDs above the control limit 
(35%); however, only Manganese had an original result greater than five times the MDL.  All 
associated Manganese results were qualified as estimated (J).   
 

 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
 

       X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
              Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:  ICS recoveries were within the control limit.   
Serial Dilution: Antimony, Barium, Lead, Manganese, Nickel, Vanadium and Zinc had % 
Differences greater than 10%. However, no original results were greater than 50x the MDL.  No 
action was taken. 

 
8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 

 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
     X        Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
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Comments:  
 

 
 
 
 
 

9.  ANALYTE QUANTITATION 
 
Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments:  Analyte quantitation was acceptable.   
Sample 11KR15SD (Lab ID: K1109283-001) 
Total Mercury: (4.22ug/L) (0.05L/0.644 g) (100) (100/83.5) = 39.238 ug/g = 39.238 mg/kg 
Lab reported 39.2 mg/kg 
   
   10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
              Acceptable 
      X      Acceptable with Qualification 
              Rejected 
 
Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     
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11.  USABILITY OF DATA 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
 
TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
Resolution:  Not required.  
 
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



Columbia Analytical Services 

M etals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, I ncorpo Service Request : Kl l 09283 

Project No _: 00 1 096.0X70 

Project Name: Red Devil Mine 

Matrix: WATER 

Sample Name : llRBOlHA 

I . ! 
Analysis I 

I Analyte Method MRL 

Aluminum 6010B I 50 . 0 I 
i Antimony 6020A 0 . 050 

Arsenic 6020A 0.5 

Barium 6020A 0 . 050 : 
Beryllium 6020A 0 . 020 

Cadmium 6020A 0.020 
I 

Calcium 6010B 50 . 0 

Chromium 6020A 0 . 20 

Cobalt 6020A 0 . 020 

Copper 6020A 0.10 

Iron 6010B 20.0 
I 

Lead 6020A 0.020 

Magnesium I 6010B 2 . 0 

Manganese I 6020A 0.050 

Mercury 7470A 0.20 

Nickel 6020A 0 . 20 

Potassium 6010B 400 

Selenium 6020A 1 . 0 

Silver 6020A 0.020 

Sodium 6010B 200 

Thallium 6020A 0 . 020 

Vanadium 6020A 0.20 

Zinc 6020A 0 . 5 

% Solids : 0. 0 

Comments: 

MDL 

2 . 0 

0 . 005 

0 . 1 

0.020 

0 . 006 

0 . 005 

6 . 0 

0 . 02 

0 . 006 

0 . 02 

3.0 

0 . 005 

0.4 

0 . 006 

0.02 

0.02 

50 . 0 

0 . 3 

0 . 004 

20 . 0 

0.005 

0.03 

0 . 2 

Date Collected: 09/23/1 1 

Date Received : 09/29/11 

Units: u g/ L 

Basis: NA 

Lab Code: K1109283-006 

! ! I Dil. I Date I 
Date I 

Factor Extracted Analyzed j 
I 1.0 10/14/11 I 10/25/11 I 

I 1.0 1 10/24/11 I 10/27/11 I I 

1.0 I 10/24/11 I 10/27/11 I 
1.0 10/24/11 I 10/27/11 

1.0 10/24/11 I 10/27/11 
I 1.0 I 10/24/11 I 10/27/11 i 

1.0 10/14/11 I 10/25/11 

1.0 10/24/11 I 10/27/11 

10/24/11 I 10/27/11 
I 

1.0 

1.0 10/24/11 I 10/27/11 

1.0 10/14/11 I 10/25/11 

1.0 10/24/11 I 10/27/11 I 

1.0 10/14/11 I 10/25/11 

1.0 10/24/11 I 10/27/11 

1.0 10/19/11 I 10/19/11 i 

1.0 10/24/11 I 10/27/11 

1.0 10/14/11 J 10/25/11 

1.0 10/24/11 I 10/27/11 

1.0 10/24/11 I 10/27/11 

1.0 10/14/11 I 10/25/11 

1.0 
I 

10/24/11 I 10/27/11 I 

1.0 10/24/11 I 10/27/11 

1.0 10/24/11 I 10/27/11 

Fo r m I - IN 
999 

I 
Result i c Q 

5 . 3 J I I 
0 . 0961 

0.1 u 
0 . 0871 

0 . 006 u 
i I 

0.019 J I 

23 . 4 J 

0 . 33 

0.0071 J 

0 . 09 J 

3 . 8 i J 

0 .. 032 I 

1.9 J 

0.148 i,J 
0.02 u 
0 . 20 

50 . 0 u 
0.3 u 

0.008 J 

45 . 0 J 

0 . 007 J 

0 . 03 J 

0.3 J i 



Client: 

Project Name: 
Project No.: 

Comments: 

Approved By: 

Columbia Analytical Services 

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE 

Ecolot,'Y And Environment, Incorporated 
Red Devil Mine 
001096.0X70 

Sample Name: Lab Code: 

llRBOlHA K11092R3-006 
llRBOlHAD Kll 09283-0060 
llRBOlHAS K1109283-006S 
llRBOlHASD K1l09283-006SD 
11RB02VV Kll 09283-00 7 
11RB03HA Kll 09283-008 
11RB03HAD Kl109283-008D 
11RB03HAS K1109283-008S 
11RB03HASD Kll 09283-008SD 
Method Blank Kll09283-MB 

Date: 

998 

Service Request: Kll09283 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1109283 

Date Collected: 09/23/11 Project No.: 001096.0X70 

Project Name: Red Devil Mine Date Received: 09/29/11 

Matrix: WATER Units: ug/L 

Basis: NA 

Sample Name: 11RB02VV Lab Code: K1109283-007 

I 
i 

I 
i ! 

I 
i I Analysis I I Oil. I Date Date 

Analyte I Method MRL MDL . Factor Extracted Analyzed I 
Aluminum I 6010B I 50.0 I 2.0 I 1.0 10/14/11 I 10/25/11 I I 
Antimony 60201'. 0.050 I 0.005 I 1.0 1 10/24/11 I 10/27/11 l I 

Arsenic I 6020A I 0.5 0.1 I 1.0 I 10/24/11 I 10/27/11 

Barium 6020A 0.050 0.020 1.0 10/24/11 I 10/27/11 1 

Berylliu..T. 6020A 0.020 0.006 1.0 10/24/11 I 10/27/11 

Cadmium 6020A 0.020 
I 

0.005 1.0 10/24/11 I 10/27/11 1 
Calcium 6010B 50.0 6.0 1.0 10/14/11 I 10/25/11 I 

Chromium I 6020A 0.20 0.02 1.0 10/24/11 I 10/27/11 

Cobalt 6020A 0.020 0.006 1.0 10/24/11 I 10/27/11 

Copper 6020A 0.10 0.02 1.0 10/24/11 I 10/27/11 
' 

Iron 6010B 20.0 3.0 1.0 10/14/11 I 10/25/11 

Lead 6020A 0.020 0.005 1.0 1 10/24/11 I 10/27/11 ! 

Magnesium I 6010B 2.0 0.4 I 1.0 I 10/14/11 I 10/25/11 

Manganese 6020A 0.050 0.006 1.0 10/24/11 I 10/27/11 

Mercury 7470A 0.20 0.02 1.0 10/19/11 I 10/19/11 

Nickel 6020A 0.20 0.02 1.0 10/24/11 I 10/27/11 

Potassium 6010B 400 50.0 1.0 10/14/11 I 10/25/11 

Selenium 6020A 1.0 0.3 1.0 10/24/11 I 10/27/11 

Silver 6020A 0.020 0.004 1.0 10/24/11 I 10/27/11 

Sodium 6010B 200 20.0 1.0 10/14/11 I 10/25/11 

Thallium 6020A 0.020 0.005 1.0 10/24/11 I 10/27/11 
I 

Vanadium 6020A 0.20 0.03 1.0 10/24/11 I 10/27/11 

Zinc 6020A 0.5 0.2 1.0 10/24/11 I 10/27/11 

% Solids: 0.0 

Comments: 

Form I - IN 
1000 

! I 
Result I c I Q 

7. 71 J I 
I 

0.020 J 

0.1 u I 
0.030 J 

0.006 u 

0.005 u I 

31.8 J 

0.20 J 

0.006 u 

0.13 

7.0 J 

0.011 J 
I 

2.3 

0.037 J 

0.02 u 

0.08 J 

71.7 J 

0.3 u 
0.004 u 

505 

0.005 u 

0.03 u 
0.2 u 



Columbia Analytical Services 

,Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1109283 

Project No . : 001096 . 0X70 Date Colle cted: 09/24/11 

Project Name: Red Devil Mine Date Received: 09/29/11 

Matrix: WATER Units: ug/L 

Basis : NA 

Sample Name: 11RB03HA Lab Code : K1109283-008 

I I 
! 

·I 

! 
Analysis I I Dil. Date Date I 

Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum I 6010B 50.0 I 2.0 1.0 10/14/11 I 10/25/11 I 
Antimony 6020A 0.050 I 0.005 1.0 10/24/11 I 10/27/11 

Arsenic 6020A 0 . 5 0 .1 1.0 I 10/24/11 I 10/27/11 ! 
Barium 6020A 0 . 050 0 . 020 . 1.0 10/24/11 1 10121111 ! 
Beryllium 6020A 0 . 020 0.006 1.0 10/24/11 I 10/27/11 ! 

I 

10/24/11 1 10121111 1 Cadmium 6020A 0.020 0.005 1.0 

Calcium 6010B 50.0 6 . 0 1.0 I 10/14/11 I 10/25/11 I 

Chromium 
I 

6020A 0.20 0.02 1.0 10/24/11 l 10/27/11 1 

Cobalt 6020A 0 . 020 0.006 1.0 10/24/11 I 10/27/11 

Copper 6020A 0.10 0 . 02 1.0 10/24/11 j 10/27/11 

Iron 6010B 20 . 0 3 . 0 1.0 10/14/11 I 10/25/11 

10/24/11 I 10/27/11 
I 

Lead 6020A 0.020 0 . 005 1.0 

Magnesium I 6010B I 2 . 0 0.4 1.0 10/14/11 I 10/25/11 

Manganese 6020A 0.050 0 . 006 I 1.0 10/24/11 I 10/27/11 

Mercury 7470A 0.20 0.02 1.0 10/19/11 I 10/19/11 

Nickel 6020A 0 . 20 0.02 1.0 10/24/11 I 10/27/11 

Potassium 6010B 400 50 . 0 1.0 10/14/11 I 10/25/11 

Selenium 6020A 1.0 0.3 1.0 10/24/11 I 10/27/11 

Silver 6020A 0.020 0.004 1.0 10/24/11 I 10/27/11 

Sodium 6010B 200 20.0 1.0 10/14/11 I 10/25/11 

Thallium 6020A 0 . 020 0.005 1.0 10/24/11 I 10/27/11 
I 

Vanadium 6020A 0.20 0 . 03 1.0 10/24/11 I 10/27/11 

Zinc 6020A 0 . 5 0.2 1.0 10/24/11 I 10/27/11 

% Solids: 0.0 

Comments: 

Form I - IN 
1001 

Result c I I 
Q 

7.11 J I 
I 

0 . 016 J I 
0 .1 u 

0 . 079 

0.006 u I 

o.oo5 1 u I I 

19.9 J 

0 . 21 
I 

0.006 u 

0.13 

4.5 J 

0.014
1 

J 

2.3 

0 . 120 :} 
0 . 02 u 

0 . 12 J 

54.4 J 

0.3 u 

0.0041 u 

39.9 J 

o . oo5
1 u 

0.03 J 

0.5 J 
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Laboratory:  Columbia Analytical Services 

 
Lab Project Number:  K1109283  

Sampling Dates:  9/21/11 to 9/24/11 
 
Sample Matrix:  Sediment  

Analytical Method: Methyl Hg by EPA 1630 
 
Data Reviewer:  J. Schmitz 

  
REVIEW AND APPROVAL: 

 
Data Reviewer:             Jen Schmitz                             Date:   11/15/11           
Technical QA Reviewer:                                 Date:                           
Project Manager:           Bill Richards                                              Date:                           
 

SAMPLE IDENTIFICATION: 
  
 

 
Sample No. 

 
Sample I.D. 

 
Laboratory I.D. 

 
1 

 
11KR15SD 

 
K1109283-001 

 
2 11KR14SD K1109283-002 

 
3 11KR12SD K1109283-003 

 
4 11KR01SD K1109283-004 

 
5 11KR71SD K1109283-005 

 
6 11KR09SD K1109283-011 

 
7 11KR08SD K1109283-012 

 
8 11KR06SD K1109283-013 

 
9 11KR05SD K1109283-014 

 
10 11KR17SD K1109283-015 

 
11 11KR16SD K1109283-016 

 
12   

 
13   

 
14   

 
15   

 
16   

 
17   

 
18   

 
19   

 
20   

 

 

 

 

 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code:  

       X       Included: no problems 
         *        Included: problems noted in review 

       O       Not Included and/or Not Available 
      NR      Not Required 
      RS      Provided As Re-submission 

Case Narrative: 
      X         Case Narrative present 

Quality Control Summary Package: 
      X         Data Summary sheets  
      X         Initial and Continuing Calibration results  
      NR     CRDL Standard results  
      X        Preparation Blank and Calibration Blank results  
      NR     ICP Interference Check Sample results  
      NR         Matrix Spike recoveries  
      X        Matrix Duplicate results  
      X        Laboratory Control Sample recoveries  
      NR     Method of Standard Additions results  
      NR     ICP Serial Dilution results  
      NR     Instrument Detection Limits  
      NR     ICP Interelement Correction Factors 
      NR     ICP Linear Ranges  
      X        Preparation Log  
      X        Analysis Run Log 

 

Raw QC Data Package Section 
      X        Chain-of-Custody Records 
      X        Instrument Printouts 
      X       Sample Preparation Notebook Pages 
      X        Logbook and Worksheet Pages 
      X       Percent Solids Determination  

 
 

 

 

 

 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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DATA VALIDATION SUMMARY  
 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008)  in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 
 
1 

 
Holding Times 

 
               YES            

2 
 
Initial and Continuing Calibrations 

 
               YES      

3 
 
Laboratory Control Sample 

 
                YES    

4 
 
Matrix Spike 

 
                YES  

5 
 
Blanks and Background Samples 

 
                YES  

6 
 
Duplicate Analyses 

 
                YES  

7 
 
Interference Check Samples and Serial Dilution Analysis 

 
                 N/A  

8 
 
Post Digestion Spike and Standard Addition Analysis 

 
                 N/A  

9 
 
Analyte Quantitation 

 
                 YES  

10 
 
Overall Assessment of Data 

 
                 YES  

11 
 
Usability of Data 

 
                 YES 

 
Comments:  N/A: Not Applicable.   
  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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1.  HOLDING TIMES 
 

     X      Acceptable 
             Acceptable with qualification   
              Unacceptable 
 
Samples were extracted and analyzed within required holding times except as noted 
under Comments.  In addition, no problems were identified with regard to sample preser-
vation or custody unless specified.  For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer’s judgement.  

 
All Sample Matrices: 
Mercury: 28 days (from collection) for analysis. 
Hexavalent chromium: 24 hours (from collection) for analysis. 
All other metals: 180 days (from collection) for analysis. 

 
Comments:  All sample jars were received outside of recommended preservation temperatures. 
 

 
 

2.  INITIAL AND CONTINUING CALIBRATION VERIFICATION 
 
     X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
 
Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run.  ICV 
and CCV recoveries were within a range of 80-120% for mercury.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 
 
Comments:  All recoveries of methyl mercury in initial and continuing calibration verifications 
were within the control limits 
 
 
 
 
 
 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation  

Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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3.  LABORATORY CONTROL SAMPLE 

 
       X     Acceptable 
              Acceptable with qualification   
              Unacceptable 
              No Laboratory Control Samples Analyzed 

 
Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects.  LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J).  
  In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 
 
Comments:  Percent recoveries of LCS were within the control limits.   
 

 
 

4.  MATRIX SPIKE 
 
            Acceptable 
              Acceptable with qualification   
              Unacceptable 
      X         No Matrix Spikes Analyzed 

 
Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects.  Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples.  Recoveries were within a range of 75-125%. 
 For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J).  In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 
 
Comments:   
 
 
 
 
 

 

 
5.  BLANKS AND BACKGROUND SAMPLES 

     X        Acceptable   
               Detection Limits Adjusted 



ANALYTICAL DATA REVIEW SUMMARY 
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Site Name:  Red Devil Mine 
 
Location:  West of Anchorage, Alaska  

Project Number:  001096.OX70 
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The following blanks were analyzed: 
      X      Method (preparation) Blanks  
              Field Blanks  
              Calibration Blanks     
              Rinsate Blanks     
              Background Samples     
 
Preparation (method) blanks were prepared for each batch of samples extracted.  A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below.  Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration.  
 
Comments:  No contamination was found in the method blank at reporting limit level.   

 
6.  DUPLICATE ANALYSES 

 
      X       Acceptable 
              Acceptable with qualification   
              Unacceptable 
               No Duplicates Analyzed 
 
Type of duplicates analyzed: 
     X        Field Duplicates  
               Laboratory Duplicates 
 
Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below.  Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 
 

RPD =   2(Value 1 - Value 2)   x   100% 
 Value 1 + Value 2 

 
                   10KR01SD                 10KR71SD   RPD (%) 
Methyl Mercury, ng/g                           0.06                           0.05                                 18 
 
 
 
Comments:  Sample 10RD71SD was a field duplicate of 10RD01S. The RPD was within the 
control limit (<35%).               

 
 
 

7.  INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 
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Project Number:  001096.OX70 
 
  

 

DV-RDM METHYL HG_K1102983.DOC- 11/19/10 Page 7 of 10 

 
             Acceptable 
              Acceptable with qualification   
              Unacceptable 
      X      Not required 
 
Interference Check Samples (ICS) - Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours.  Recoveries were 
within a range of 80-120%.  For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of Al, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
 
Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL.  Percent differences were within a range of 0-10%.  For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
 
Comments:   
 
 
 
 
 8.  POST DIGESTION SPIKE AND STANDARD ADDITIONS 
 
              Acceptable 
              Acceptable with qualification   
              Unacceptable 
       X      Not required 
 
Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 
 
Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

 
Comments:    
 
 
 
 
 
 
     9.  ANALYTE QUANTITATION 
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Project Number:  001096.OX70 
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Confirm that analyte quantitation was performed correctly using the following formulas: 
Water samples: 
ug/L  =  (Instrument printout concentration, mg/L)(1000 ug/mg)(final volume of extract, mL)    
 (Initial volume of extract, mL) 
 
Soil samples: 
mg/kg  = (Instrument printout concentration, mg/L)(final volume of extract, mL)(0.001 L/mL) 
 (weight of sample extracted, g)(0.001 kg/g)(fraction solids) 
 
 
Comments: Analyte quantitation was acceptable.   
 
1630, Sediment – dry-weight corrected 

 ÷  
C – result produced at the instrument, pg 

F – Final volume of the sample preparation, mL 

D – Dilution factor of any dilution of the preparation made at the instrument 

A – Analyzed volume of the prep or dilution of the prep, mL 

Eext – The mass of DCM added to the sample, g 

Erec – The mass of DCM recovered from the sample, g 

Bf- the mean of the method blank final result, ng/g 

Id – The default aliquot prepared used for method blanks, 2.5g 

I – aliquot of sample prepared, g.   

 
Sample 11KR15SD, Lab ID K1109283-001 
Methyl Hg: 
((117 pg) (40mL) (1000g/kg)) / ((2mL) (1.06g) (1000pg/ng) (1000ng/ug)) = 2.20755 ug/kg 
(2.20755 ug/kg) (100/83.5) = 2.6438 ug/kg) = 2.6438 ng/g 
Lab reported 2.6 ng/g 

 
 
 
 

10.  OVERALL ASSESSMENT OF DATA 
 
On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 
 
      X       Acceptable 
               Acceptable with Qualification 
              Rejected 
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Accepted data meet the minimum requirements for the following EPA data category: 
              ERS Screening 
              Non-definitive with 10 % Conformation by Definitive Methodology 
              Definitive, Comprehensive Statistical Error Determination was performed. 
     X       Definitive, Comprehensive Statistical Error Determination was not performed. 
 
Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below.  In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability.  
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package.  
 
Comments:  Data as reported are valid.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11.  USABILITY OF DATA 
 
 
A.  These data are considered usable for the data use objectives stated in the DRAFT 
QUALITY ASSURANCE PROJECT PLAN RED DEVIL MINE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
ALASKA, JUNE 4, 2010 (QAPP) .  
 
 
The following data use objective was indicated in the QAPP:  
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TO BE USED FOR EVALUATIONS OF THE SPATIAL DISTRIBUTION OF CONTAMINANTS.  
 
TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 
 
 
 
THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 
 
 
  
B.  These data meet quality objectives stated in the QAPP. 
 
AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 2-6 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.  THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS.  
 

 
12.  DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

 
 
Problem:  No problems requiring corrective action were found. 
 
 
 
Resolution:  Not required.  
 
 
Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

Laboratorv: Frontier Global Sciences Lab Project Number: 1109109 
SamplinQ Dates: 08/14/11 thru 8/29/11 Sample Matrix: Soil/Sediment 
Analvtical Method: Arsenic Speciation by EPA 1632 Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ..--;;;;>h.-;-~ 
Technical QA Reviewer:-===--=---=----------
Project Manager: Bill Richards 

Date: / ;j.::..,pj;! 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample 1.0. Laboratory 1.0. 

1 11MP40SB08 1109109-01 

2 11MP01SB16 1109109-02 

3 11RD12SD 1109109-03 

4 11MP23SB20 1109109-04 

5 11MP28SB06 1109109-05 

6 11RD13SB06 1109109-06 

7 11RD13SB14 1109109-07 

8 11RD13SB18 1109109-08 

9 11MP19SB04 1109109-09 

10 11MP32SB06 1109109-10 

11 11MP29SB16 1109109-11 

12 11RD13SB04 1109109-12 

13 11MP11SB04 1109109-13 

14 11MP11SB06 1109109-14 

15 11RD10SD 1109109-15 

16 11MP18SB20 1109109-16 

17 11MP60SB14 1109109-17 

18 11MP58SB04 1109109-18 

19 11MP56SB06 1109109-19 

20 11MP52SB06 1109109-20 

21 11MP59SB18 1109109-21 

22 11MP58SB16 1109109-22 

23 11MP51SB06 1109109-23 

24 11MP59SB04 1109109-24 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

--'X:.:__ Included: no problems 
--*-=-- Included: problems noted in review 
-....,0~- Not Included and/or Not Available 
--::N;.:R,__ Not Required 
_...!.R,_,S'-- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraoe Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Inorganic arsenic (As), arsenite (As.3

), and arsenate (As.5
) were analyzed by hydride generation 

quartz furnace atomic absorption spectrometry, EPA Method 1632. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
non detected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

AIFSarnple Matrices: .. ·.·• .. ·. > , .·····.·· .•· ·····.·.•· .. ·· ···.·.····•··· .. ·.·····•·.··•·········••·.•.· .. · .. •.· ·.· .. 
Merc:;i.fry:2B.~ays (froll).collec:;tion).fp(<lrurlysis/ ···.·.·····•··········.·····•······.··········· ·· · .· Hexavalenichromium: 2.4•.hours(fromcollectlon)for analysis.• · 
All other metals: 180 da s from collection for anal sis. c. .· . 

Comments: All samples were received at 1.2'C and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of inorganic arsenic and arsenite in initial and continuing calibration 
verifications were within the control limits 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_...!.X!..- Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS for inorganic arsenic and arsenite were within the 
control limits generated by the laboratory. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Samples 11 MP40SB08 and 11 MP59SB18 were used for inorganic arsenic 
MS/MSD analysis and arsenite MS/MSD analysis. The recoveries were within the control limits. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blanks for inorganic arsenic and 
arsenite at reporting limit level. 

6. DUPLICATE ANALYSES 

Acceptable 
X Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

___ Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

· RPD = 2(Value 1-Value 2l )t' 100% 
Value 1+ Value 2 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Proiect Number: 001096.0X70 

Analyte (mg/kg) 11MP58SB04 11MP58SB16 RPD (%) 

Arsenate 
282 391 32 

Arsenite 
69.6 81.2 15 

Inorganic Arsenic 
352 473 29 

Analyte (mg/kg) 11MP59SB04 11MP59SB18 RPD(%) 

Arsenate 
3020 3020 0 

Arsenite 
1200 364 107' 

Inorganic Arsenic 
4220 3380 22 

Analyte (mg/kg) 11RD13SB14 11RD13SB18 RPD (%) 

Arsenate 
<1.52 2.76 5 

Arsenite 
3.80 3.84 10 

Inorganic Arsenic 
4.84 6.60 31 

Comments: 
*: The RPD was outside of control limits (>35%) and the detected arsenite results in 

11 MP59SB04 and 11 MP59SB18 were qualified as estimated (J). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora~e Alaska 
Project Number: 001096.0X70 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

Confirm that anal te uantitation was erformed correct! formulas: 

Water satl'lples: . . . . . . . . ... · .... · .. . . .. ·· . 
ug/L · = (Instrument printout concentration, mg/L)(1 000 ug/mciHfinal volume of extract, mLl. 

·· · · (Initial volume of extract, mL) · · · · 

Soilsalllples: . .. .. . . .. . . . .. . . . . ..•.. . .... · .. · .• . . . .. .. . •...... ·.· .. 
mg/kg. = . (Jnstrumentprlntout concentration, mg/L)(final volume of extract, mi:J(o:ootL/ml) •. 

(weight ofsampleextracted, g)(0.001 kg/g)(fraction solids)·.·· • · · 

Comments: Analyte quantitation was acceptable. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

Sample 11 MP40SB08 

Inorganic Arsenic: (69962.09 ug/L) (0.02L/1.084g) (100/77.6) = 1663.4 ug/g = 1663.4 mg/kg. 
Lab reported 1660 mg/kg. 

Arsenite: (8034.744 ug/L) (0.02L/1.084g) (100/77.6) = 191.03 ug/g = 191.03 mg/kg. 
Lab reported 191 mg/kg. 

Arsenate: (1660 mg/kg)- (191 mg/kg) = 1469 mg/kg. 
Lab reported 1470 mg/kg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

-.,...,...-- Acceptable 
X Acceptable with Qualification 

___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
___ ERS Screening 
___ Non-definitive with 10% Conformation by Definitive Methodology 
-,..,..-- Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the E!!:!!Jb. 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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GLOBAL SCIENCES 

Arsenate 1470 446 

Arsenite 191 5.44 

Inorganic Arsenic 1660 446 

%Solids 77.6 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

892 mglkg 1 
dry 

42.3 mg/kg 75000 
dry 

892 mglkg 750000 
dry 

0.1 %by 
Weight 

11MP40SB08 

1109109-01 [CALC] N/A N/A EPA 1632 

1109109-01RE1 F109094 1!24005 09/24111 00:13 EPA 1632 

1109109-01RE1 F109093 1!25001 09/23111 00:13 EPA 1632 

1109109-01 F109117 09/14111 12:27 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEI( 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 42.6 8.81 

Arsenite 0.346 0.027 

Inorganic Arsenic 43.0 8.81 

%Solids 85.1 0.1 

Frontier Global Sciences, Inc. 

17.6 mglkg 
dry 

0.209 mglkg 375 
dry 

17.6 mglkg 15000 
dry 

0.1 %by I 
Weight 

Curtis Annstrong, Project Manager 

11MP01SB16 

1109109-02 [CALC] N/A N/A EPA 1632 

110?109-02REI F109094 1124005 09/24111 00:21 EPA 1632 

11091 09-02RE2 F109093 1125001 09/23/11 00:22 EPA 1632 

1109109-02 FI09117 09/1411112:27 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEK 
GlOBAl SCIENCES 

Arsenate 2160 810 

Arsenite 333 9.88 

Inorganic Arsenic 2490 810 

%Solids 77.6 0.1 

Frontier Global Sciences} Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1620 mglkg 
dry 

76.8 mglkg 150000 
dry 

1620 mglkg 1500000 
dry 

0.1 %by 
Weight 

11RD12SD 

1109109-03 [CALC] N!A N/A EPA 1632 

1109109-03 FI09094 1!24005 09/2411 I 00:22 EPA 1632 

1109109-03 FI09093 1!25001 0912311 I 00:23 EPAI632 

1109109-03 FI09117 09/1411112:27 SM2540B 

11Je results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL- SCIENCES 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 1590 1100 2190 mg/kg 
dry 

Arsenite 1740 26.8 208 mg/kg 300000 
dry 

Inorganic Arsenic 3330 1100 2190 mg/kg 1500000 
dry 

%Solids 67.5 0.1. 0.1 %by 
Weight 

Frontier Global Sciences, ·Inc. 

Curtis Annstrong, Project Manager 

11MP23SB20 

1109109-04 [CALC] N/A N/A EPA 1632 

1109109-04 F109094 1!24005 09/24/11 00:23 EPA 1632 

1109109-04 F109093 1125001 09123/11 00:24 EPA 1632 

1109109-04 F109117 09/14/1112:27 SM2540B 

I11e results in this reporionly apply to the samples analyzed in accordance wirh the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEr( 
GLOBAL SCIENCES 

Arsenate 4560 656 

Arsenite 257 16.0 

Inorganic Arsenic 4810 656 

%Solids 87.6 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1310 mglkg 1 
dry 

124 mglkg 300000 
dry 

1310 mglkg 1500000 
dry 

0.1 %by 
·Weight 

11MP28SB06 

1109109-05 [CALC] N/A N/A EPA 1632 

1109109-05 F109094 1!24005 09/24/11 00:24 EPA 1632 

1109109-05 F109093 1!25001 09/23/11 00:25 EPA 1632 

1109109-05 F109117 09114/1112:27 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the, 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER:' 
GLOBAL SCIENCES 

Arsenate ND 3.05 6.10 mg/kg 
dry 

Arsenite 5.69 0.074 0.578 mg/kg 
dry 

Inorganic Arsenic 6.80 3.05 6.10 mg/kg 
dry 

%Solids 70.9 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Annstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1000 

5000 

11RD13SB06 

1109109-06 [CALC] N/A N/A EPA 1632 

1109109-06 F109094 1124005 09/24/11 00:25 EPA 1632 

1109109-06RE1 Fl09093 1125001 09/23/11 00:27 EPA 1632 

1109109-06 F109117 . 09/14111 12:27 SM2540B 

The reSults in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER:' 
GlOBAL SCIENCES 

Arsenate ND !.52 3.D4 mglkg 
dry 

Arsenite 3.80 0.093 0.720 mglkg 
dry 

Inorganic Arsenic 4.84 !.52 3.04 mglkg 
.dry 

%Solids 74.1 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1500 

3000 

11RD13SB14 

1109109-07 [CALC] N/A N/A EPA 1632 

1109109-07 F!09094 1!24005 09/24111 00:26 EPA 1632 

1109109-07RE1 F109093 1125001 09/23/11 00:29 EPA 1632 

1109109-07 F109117 09/14111 12:27 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its. entirety. 
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GlOBAL SCIENCES 

Arsenate 2.76 1.78 3.57 mglkg 
dry 

Arsenite 3.84 0.109 0.845. mglkg 
dry 

Inorganic Arsenic 6.60 1.78 3.57 mglkg 
dry 

%Solids 79.5 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1500 

3000 

11RD13SB18 

1109109-08 [CALC] N/A N/A EPA 1632 

1109109-08 F109094 1124005 09/24/11 00:27 EPA 1632 

1109109-08 F109093 1!25001 09/23111 00:30 EPA 1632 

1109109-08 F109117 09/1411112:27 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 36.5 6.77 

Arsenite 0.244 0.017 

Inorganic Arsenic 36.7 6.77 

%Solids 83.2 0.1 

Frontier Global Sciences, Inc. 

13.5 mg/kg 
dry 

0.128 mglkg 300 
dry 

13.5 mg/kg 15000 
dry 

0.1 %by 1 
Weight 

Curtis Armstrong, Project Manager 

11MP19SB04 

1109109-09 [CALC] NIA N/A EPA 1632 

1109109-09RE1 F109094 1!24005 09124111 00:30 EPA 1632 

1109109-09RE1 F109093 1125001 09/23/1! 00:34 EPA 1632 

1109109-09 F109117 09114111 12:27 SM2540B 

_The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

Arsenate 3520 643 

Arsenite 392 7.84 

Inorganic Arsenic 3910 643 

%Solids 79.4 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1290 mg/kg 
dry 

61.0 mg/kg 150000 
dry 

1290 mg/kg 1500000 
dry 

0.1 %by 
Weight 

11MP32SB06 

1109109-10 [CALC] N/A N/A EPA 1632 

1109109-10 FI09094 1124005 09/24/11 00:29 EPA 1632 

1109109-IOREI FI09093 1125001 09123/11 00:37 EPA 1632 

1109109-10 FI09117 09/14/1112:27 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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Cl.OBA.L SCIENCES 

Arsenate 2840 1330 

Arsenite 375 32.5 

Inorganic Arsenic 3210 1330 

%Solids 88.5 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

2660 mglkg 
dry 

252 mglkg 600000 
dry 

2660 mglkg 3000000 
dry 

0.1 %by 1 
Weight 

11MP29SB16 

1109109-11. [CALC] N/A N/A EPA 1632 

1109109-11RE1 F109146 1126007 09/22/11 00:14 EPA 1632 

1109109-l!RE2 Fl09145 1!22023 09/21/11 00:17 EPA 1632 

1109109-11 F109147 09/16/1115:23 SM2540B 

The results in this report only apply to the samples analyzed fn accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Arsenate 8.62 1.67 3.33 mg/kg 
dry 

Arsenite - 1.75 0.102 0.790 mg/kg 
dry 

Inorganic Arsenic 10.4 1.67 3.33 mg/kg 
dry 

%Solids 81.0 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Anmstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 981 09 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1500 

3000 

11RD13SB04 

1109109-12 [CALC] N/A N/A EPA 1632 

1109109-12 F109146 1126007 09/22111 00:22 EPA 1632 

1109109-12RE3 F109145 1122023 09/21/11 00:27 EPA 1632 

1109109-12 F109147 09/16/11 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody docmnent. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES-

Arsenate 2680 665 

Arsenite 209 16.2 

Inorganic Arsenic 2890 665 

%Solids 88.5 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1330 mglkg I 
dry 

126 mglkg 300000 
dry 

1330 mglkg 1500000 
dry 

0.1 %by 
Weight 

11MP11SB04 

1109i09-13 [CALC] N/A N!A EPA 1632 

1109109-13REI F109146 1126007 09/22/11 00:24 EPA 1632 

1109109-13 F109145 1122023 09/21/11 00:28 EPA 1632 

1109109-13 F109!47 09/16/1115:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Arsenate 3230 796 

Arsenite 506 19.4 

Inorganic Arsenic 3730 796 

%,Solids 88.6 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1590 mg/kg 
dry 

151 mg/kg 300000 
dry 

1590 mg/kg I 500000 
dry 

0.1· %by 
Weight 

11MP39SB06 

1109109-14 [CALC] N/A NIA EPA 1632 

1109109-14 Fl09146 1126007 09/22/1 I 00:25 EPA 1632 

1109109-14 FI09145 1122023 09/21/11 00:29 EPA 1632 

I 109109-14 F109147 09/16/11 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Arsenate 53.9 8.62 17.2 mg/kg 
dry 

Arsenite 1.70 0.105 0.817 mg/kg 
. dry 

Inorganic Arsenic 55.6 8.62 17.2 mg/kg 
dry 

%Solids 75.2 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Cnrtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1500 

15000 

llRDlOSD 

1109109-15 [CALC] N/A N/A EPA 1632 

1109109-15REI FI09146 IJ26007 09/22/11 00:27 EPA 1632 

1109109-15REI FI09145 1!22023 09/21/11 00:33 EPA 1632 

1109109-15 Fl09147 09/16/11 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the,~ 
chain of custody document. This analytical report must be ·reproduced in its entirety. 
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FRONTIER' 
GLOBAL SCIENCES 

Arsenite 9.04 0.523 4.06 

Inorganic Arsenic 126 17.1 34.3 

%Solids 83.7 0.1 0.1 %by 
Weight 

Frontier Global Sciences, 1nc. 

Curtis Armstrong, ProjeCt Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

11MP18SB20 

7500 1109109-16 Fl09146 1126007 09/22/11 00:28 EPA 1632 

30000 1109109-16RE1 F109145 1!22023 09/21/11 00:36 EPA 1632 

1109109-16 F109147 09/16/11 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES. 

Arsenate 1820 762 

Arsenite 488 18.6 

Inorganic Arsenic 2310 762 

%Solids 91.5 0.1 

Frontier Global Sciences, Inc. 

Curtis Annstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 981 09 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1520 rug/kg 
dry 

144 mg/kg 300000 
dry 

1520 rug/kg 1500000 
dry 

0.1 %by 
Weight 

11MP60SB14 

1109109-17 [CALC] N/A N/A EPA 1632 

1109109-17 F109146 IJ26007 09/22/11 00:29 EPA 1632 

1109109-17 F109145 II22023 09/21/11 00:37 EPA 1632 

1109109-17 F109147 09116/11 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEI{ 
GLO_BAL. SCIENCES 

Arsenate 282 64.0 

Arsenite 69.6 3.91 

Inorganic Arsenic 352 64.0 

%Solids 94.0 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

128 mglkg 
dry 

30.4 mglkg 75000 
dry 

128 mglkg 150000 
dry 

0.1 %by 
Weight 

11MP58SB04 

1109109-18 (CALC] N/A N/A EPA 1632 

1109109-18 F109146 1126007 09/22/11 00:30 EPA 1632 

1109109-18RE1 F109145 1122023 09/21/11 00:39 EPA 1632 

1109109-18 FI09147 09/16/11 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER:' 
GLOBAL SCIENCES 

Arsenate 579 89.9 

Arsenite 69.1 ~.48 

Inorganic Arsenic 649 89.9 

%Solids 76.4 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

180 mg/kg 
dry 

42.6 mg/kg 75000 
dry 

180 mg/kg 150000 
dry 

0.1 %by 
Weight 

11MP56SB06 

1109109-19 [CALC] NIA NIA EPA 1632 

1109109-19 F109146 1126007 09/22111 00:33 EPA 1632 

1109109-19RE1 F109145 1122023 09/21/11 00:41 EPA 1632 

1109109-19 F109147 09116111 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

Arsenate 1720 286 

Arsenite 213 17.4 

Inorganic Arsenic 1940 286 

%Solids 91.9 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414.Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

572 mg/kg 
dry 

135 mg/kg 300000 
dry 

572 mg/kg 600000 
dry 

0.1 %by 
Weight 

11MP52SB06 

1109109-20 [CALC] NIA NIA EPA 1632 

1109109-20 F109146 1126007 09122/11 00:34 EPA 1632 

1109109-20RE2 F109145 1122023 09/21/11 00:48 EPA 1632 

1109109-20 F109147 09/16/11 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody do cum em. This analytical report must be reproduced in its entirety. 
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FRONT! Eft 
GLOBAL SCIENCES-

Arsenate 3020 769 

Arsenite 364 .J 18.8 

Inorganic Arsenic 3380 769 

%Solids 91.6 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx:206-622-6870 

ANALYTICAL RESULTS 

1540 mglkg 
dry 

146 mglkg 300000 
dry 

1540 mglkg 1500000 
dry 

0.1 %by 
Weight 

11MP59SB18 

1109109-21 [CALC] N/A N/A EPA 1632 

ll09109-21· F109149 ll26007 09/22/ll 00:39 EPA 1632 

1109109-21 Fl09148 ll22023 0912!/ll 00:52 EPA 1632 

ll09109-21 F109147 091!6/11 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordqnce with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Arsenate 391 114 

Arsenite 81.2 3.48 

Inorganic Arsenic 473 114 

%Solids 94.2 0.1 

Frontier Global Sciences) Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

228 mg/kg 
dry 

27.1 mg/kg 75000 
dry 

228 mg/kg 300000 
dry 

0.1 %by 
Weight 

11MP58SB16 

1109109-22 [CALC] N!A NIA EPA 1632 

1109109-22 F109149 1126007 09/22/11 00:46 EPA 1632 

1109109-22RE1 F109148 1122023 09/21111 01:00 EPA 1632 

1109109-22 Fl09147 09/16/1115:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEI( 
GLOBAL SCIENCES 

Arsenate 1860 840 

Arsenite 637 20.5 

Inorganic Arsenic 2500 840 

%Solids 85.7 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx:206-622-6870 

ANALYTICAL RESULTS 

1680 mglkg 
dry 

159 mg/kg 300000 
dry 

1680 mg/kg 1500000 
dry 

0.1 %by 
Weight 

11MP51SB06 

1109109-23 [CALC) N/A N/A EPA 1632 

1109109-23 F109149 1126007 09/22/11 00:47 EPA 1632 

1109109-23 F109148 1122023 09/21/11 oi:o1 EPA 1632 

1109109-23 F109147 09/16111 15:23 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER:' 
GLOBAL SCIENCES 

Arsenate 3020 813 

Arsenite 1200 :J 19.8 

Inorganic Arsenic 4220 813 

%Solids 91.6 0.1 

Frontier Global Sciences, Inc. 

Curtis Annstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1630 mg/kg 
dry 

154 mglkg 300000 
dry 

1630 mg/kg 1500000 
dry 

0.1 %by 
Weight 

11MP59SB04 

1109109-24 [CALC] N/A 

1109109-24 Fl09149 1126007 

1109109-24 F109148 1122023 

1109109-24 F109147 

N/A 

. 09/22/11 00:48 

09/21/11 01:02 

09/16/1115:23 

EPA 1632 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

~~ 
;1/xf;; 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

PREPARATION BLANKS 

Sequence: 1!22023 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Preparation: Leach for As Speciation in Tissue 

Found MRL Units Batch Analyzed Method Notes 

F109145-BLK1 Inorganic Arsenic 0.0003 0.010 mglkg wet F109145 09121/11 00:09 EPA 1632 u 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEr( 
GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

PREPARATION BLANKS 

Sequence: II22023 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Preparation: Lea~h for As Speciation in Tissue 

Found MRL Units Batch Analyzed Method Notes 

F109148-BLKI Ioorganic Arsenic 0.0009 0.010 mglkg wet F109148 09/21/11 00:49 EPA 1632 u 

Frontier Global Sciences, Joe. 

Curtis Armstrong, Project Manager 

The results in this report only apply to the samples analyzed fn accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER:' 
GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

F109094-BLKI Arsenite 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

PREPARATION BLANKS 

Sequence: 1!24005 

Preparation: Leach for As 011) in Soil/Sediment 

Found MRL Units Batch Analyzed Method 

0.0009 0.005 mglkg wet F109094 09/24/11 00:09 EPA 1632 

The results in this rep.ort only apply to the samples analyzed ill accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample JD Analyte 

PREPARATION BLANKS 

Sequence: 1125001 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Preparation: Leach for As Speciation in Tissue 

Found MRL Units Batch Analyzed Method Notes 

F109093-BLK! Inorganic Arsenic -0.00001 0.010 mglkg wet F109093 09/23/11 00:09 EPA 1632 u 

Frontier Global Sciences, Inc. 

Cm1is Armstrong, Project Manager 

The results in this report only apply to the samples analyzed in acaJrdance with the 
chain of custody document. This a"nalytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

F109146-BLK1 Arsenite 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

PREPARATION BLANKS 

Sequence: ll26007 

Preparation: Leach for As Olll in Soil/Sediment 

Found ~ MRL Units Batch Analyzed Method 

0.002 0.005 mglkgwet F109146 09/22/11 00:09 EPA 1632 

Jhe results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must he reproduced in irs entirety. 
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FRONTIER" 
CLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

Fl09149-BLK2 Arsenite 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave Nmth 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

PREPARATION BLANKS 

Sequence: 1!26007 

Preparation: Leach for As GID in Soil/Sediment 

Found MRL Units Batch Analyzed Method 

0.002 0.005 mglkgwet F109149 09/22/11 00:36 EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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~ONTI~; 
GLOBAL SCIENCES 

TestAmerlca seattle 
5755 Slh Street Elaat 

, WA9842of 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

CHAIN OF CUSTODY FORMS 

\O'l 
Chain of Custody Record 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

TestAmerica 

, __ 
·--O•.<.VI002 
P-Noro-1$ 
Q·Ho2S03 
R•lii2S2SO! ·-T-TU~ 

, __ 
·-~ W-P,~ 
l·ot>tr(~ 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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\\iL 
~ONTI~ 

GLOBAL SCIENCES 

TestAmerica SeaHie 
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Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

CHAIN OF CUSTODY FORMS 
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Chain of Custody Record 
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414 Pontius Ave North 
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The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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~ONT~ 
GLOBAL SCIENCES 

TestAmSrlca Seattle 
6755 8!h strel>t East 

T~. WA"'" 
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Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 
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The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora~ Alaska 
Proiect Number: 001096.0X70 

Laboratory: Frontier Global Sciences Lab Project Number: 1108235 
Samplina Dates: 08/03/11 thru 08/11/11 Sample Matrix: Soil/Sediment 
Analytical Method: Arsenic Speciation by EPA 1632 Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~~ 
Technical QA Reviewer: ~-::7-:---:----------
Project Manager: Bill Richards 

;:zj tf /t; 
• 

Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. Laboratory 1.0. 

1 11MP38SB10 1108235-01 

2 11MP36SB04 1108235-02 

3 11MP34SB06 1108235-03 

4 11RD05SB16 1108235-04 

5 11DS01SB06 1108235-05 

6 11RD20SB20 1108235-06 

7 11RD02SB04 1108235-07 

8 11RD03SB06 1108235-08 

9 11UP11SB04 1108235-09 

10 11SM10SB10 1108235-10 

11 11MP41SB06 1108235-11 

12 11RS02SB04 1108235-13 

13 11SM31SB06 1108235-14 

14 11RD05SB18 1108235-15 

15 

16 

17 

18 

19 

20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ X=.._ Included: no problems 
---:-* _ Included: problems noted in review 
--:-0=::-- Not Included and/or Not Available 
--::N!..!::R~ Not Required 

RS Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X CRDL Standard results 

--:*c-=-- Preparation Blank and Calibration Blank results 
NR · ICP Interference Check Sample results 

_ _,x,__ Matrix Spike recoveries 
--:*:--- Matrix Duplicate results 

X Laboratory Control Sample recoveries 
--:N7.R=- Method of Standard Additions results 

NR ICP Serial Dilution results 
NR Instrument Detection Limits 

--:N.:!!R::- ICP lnterelement Correction Factors 
--:N7!R,_ ICP Linear Ranges 
--:X::-- Preparation Log 
_...!X,__ Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike NO 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Inorganic arsenic (As), arsenite (As +3

), and arsenate (As +s) were analyzed by hydride generation 
quartz furnace atomic absorption spectrometry, EPA Method 1632. 
No sample was received for 11 RS01 SB04 and for sample 11 MP36SB06, the sample ID on the 
label listed 11 MP36SB04 was used. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

AUSaniple Matrices: •. ·· . .· ... · .. ··· . . · . · 
Merc4ry: 28days (from collectlon).for analysis. .· .·. •. • . · .. 
Hexaya_lentchr~mlul1'): 24hpurs(from collection) for llQalysis; 
Alfoth~r metals: 180 da s from collection for anal sis; . 

Comments: All samples were received at 0.6°C and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of inorganic arsenic and arsenite in initial and continuing calibration 
verifications were within the control limits 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

--"X'-- Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or .can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated non detected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS for inorganic arsenic and arsenite were within the 
control limits generated by the laboratory. 

4. MATRIX SPIKE 

--::-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Samples 11MP38SB10 and 11 MP41SB06 were used for inorganic arsenic 
MS/MSD analysis and arsenite MS/MSD analysis. The recovery of arsenite in 11 MP41 SB06 
was outside of control limits and the detected arsenite results in 11 MP41 SB06, 11 RS02SB04, 
11SM31SB06, and 11 RD05SB18 were qualified as estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
___ Calibration Blanks 

Rinsate Blanks 
___ Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: Trace amount of arsenite (0.0008 mg/kg in BLK1 and 0.003 mg/kg in BLK2) was 
detected in the method blanks. Finding does not require qualification since the amount of 
arsenite detected in the samples were greater than 5x the blank concentration. 

6. DUPLICATE ANALYSES 

-..,..,.-- Acceptable 
X Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

___ Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

RPD ::; 2(Value 1 -Value 2) x 100% 
· Value 1.+ Value2 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

Analyte (mg/kg) 11RD05SB16 11RD05SB18 RPD (%) 

Arsenate 
66.9 44.8 40* 

Arsenite 
0.602 18.0 187* 

Inorganic Arsenic 
'67.5 62.8 7 

Comments: 
*: The RPDs were outside of control limits (>35%) and the detected arsenite and arsenate 

results were qualified as estimated (J). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences we're within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 
---:-:-- Unacceptable 

X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

Confirm that anal the followin formulas: 
Water samples: . . . . . . .. . . . . . 
ug/L "' - !Instrument printout concentration, mg/Lll1000 ug/mgllfinal volume of extract, mLl 

(Initial volume .of extract, mL) 
> ' -_ - -- - -_ -_- - - _-

Soilsamples: . ·.···.··-·-·········.··· .... ··•······ • > > ... · .•.•... ·····• ...•. ···•··••·•· · .... •.··.·.·•.•·• ... ·. ..•... ••• . .. 
mg/kg 7 · !lnstrulllenfprlntoutconcentration, mg/l.)ffinal volume of extract, 111L)(O.OOH/ml.l 
· · · (we .. is.h_ .. t.o.ts. ampleextr~c!e!l, g)(0;001 kg/g)(fracti<>l1 s(.)li!ls) • ·· · · 

- ' . --- -- - ----" ' - - --- " :- - - - - - - - - ' - " . - -

Comments: Analyte quantitation was acceptable. 

Sample 11 RD02SB04 

Inorganic Arsenic: (133008.828 ug/L) (0.02L/1.459g) (100/87.4) = 2086 ug/g = 2086 mg/kg. 
Lab reported 2090 mg/kg. 

Arsenite: (46512.091 ug/L) (0.02L/1.459g) (100/87.4) = 729.5 ug/g = 729.5 mg/kg. 
Lab reported 730 mg/kg. 

Arsenate: (2086 mg/kg)- (729.5 mg/kg) = 1356.5 mg/kg. 
Lab reported 1360 mg/kg. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--:-::-- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 

-,.,-- Definitive, Comprehensive Statistical Error Determination was performed. 
X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora!:le Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the E!!:!fY: 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION AS SOCIA TED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVEST/GA TION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE C)APP OUTLINES THE DATA QUALITY INDICATOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 

DV·2011 RDM ARSENIC SPECIATION 1632 SOIL 1.DOC·12/07111Page 10 of 10 



FRONTIEK 
GlOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 2000 1"" 680 1360 mg/kg 

Arsenite 1080 T 16.6 129 
dry 

mg/kg 300000 
dry 

Inorganic Arsenic 3080 680 1360 mglkg 1500000 
dry 

%Solids 81.9 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11MP38SB10 

1108235-01 [CALC] NIA 

1108235-01 F108293 1!08024 

1108235-01 F108292 1!07002 

1108235-01 FI08294 

N!A 

09/08111 00:13 

09106111 00:12 

08/29111 II: II 

EPA 1632 

EPA1632 

EPAI632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 14 of 326 
Page 7 of 319 

09/14/2011 
1108235 Level IV Report {09.09.2011) .-



FRONTIER" 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 77605 897 1790 mglkg 
dry 

Arsenite 74.6 5 3.65 28.3 rng/kg 50000 
dry 

Inorganic Arsenic 7840 897 1790 rnglkg 1500000 
dry 

%Solids 78.6 0.1 0.1 %by 
Weight 

Frontier Globai Sciences, Inc. 

Kate Haney, Client Services Manager 

11MP36SB04 

1108235-02 [CALC] 

1108235-02RE1 F108293 

1108235-02 F108292 

1108235-02 F108294 

N/A N/A 

1108024 09/08/11 00:21 

1107002 09/06/11 00:17 

08/29111 11:11 

EPA 1632 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 15 of 326 
Page8of319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



FRONTIER:' 
GLOBAl SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 4560 5 1030 2060 mglkg 

Arsenite 377 :r 12.5 97.5 
dry 

mglkg 150000 
dry 

Inorganic Arsenic 4930 1030 2060 mglkg 1500000 
dry 

%Solids 71.1 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11MP34SB06 

1108235-03 [CALC] 

II 08235-03REI FI08293 

1108235-03 FI08292 

1108235-03 F108294 

N/A NIA 

1108024 09/08/11 00:23 

1107002 09/06/11 00:18 

08/29/11 II: II 

EPAI632 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of C!lstody document. This analytical report must be reproduced in its entirety. 

Page 16 of 326 
Page 9 of 319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



FRONTIER" 
GLOBAL SCIENCES 

Arsenate ~6.9 'J 11.6 23.2 . mglkg 
dry 

Arsenite 0.602 J0.014 0.110 mglkg 
dry 

Inorganic Arsenic 67.5 11.6 23.2 mglkg 
dry 

%Solids 88.9 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

300 

30000 

11RD05SB16 

1108235-04 [CALC] 

1108235-04RE2 Fl08293 

11 08235-04RE1 F108292 

1108235-04 F108294 

NIA NIA 

II08024 09/08/11 00:26 

1!07002 09106111 00:22 

08129111 11:11 

EPA 1632 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This anOlytical_ report must he reproduced in its entirety. 

Page 17 of 326 
Page 10of319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



FRONTIEr{ 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 1100 :T 337 674 mg/kg 
dry 

Arsenite 11.8 J" 0.206 1.60 mglkg 3000 
dry 

Inorganic Arsenic 1110 337 674 mg/kg 600000 
dry 

%Solids 88.6 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Servic~s Manager 

11DS01SB06 

1108235-05 [CALC] 

1108235-05RE5 F108293 

1108235-05RE2 F108292 

ll08235-05 F108294 

N/A N/A 

1!08024 09/08/ll 00:36 

1!07002 09/06/ll 00:27 

08/29/11 1l:l1 

EPA 1632 

EPA 1632 

EPA1632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 18 of 326 
Page 11 of319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



FRONTIEI{ 
GLOBAL SCIENCES 

Arsenate 50.6 :J 43.8 87.6 mg/kg 

87 .o ::r 2.14 
dry 

Arsenite 16.6 mglkg 
dry 

Inorganic Arsenic 138 43.8 87.6 mg/kg 
dry 

%Solids 85.1 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

30000 

75000 

11RD20SB20 

1108235-06 [CALC] N/A 

1108235-06 F108293 1!08024 

1108235-06RE1 F108292 1!07002 

1108235-06 F108294 

NIA 

09/08111 00:37 

09/06/11 00:29 

08/29/1111:11 

EPA 1632 

EPA 1632 

EPA 1632 

SM2540B 

J 

0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 19 of 326 
Page12 of 319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



GlOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

dry 
Arsenite 730::J 14.4 112 mg/kg 300000 

dry 
Inorganic Arsenic 2090 588 1180 mg/kg 1500000 

dry 

%Solids 87.4 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11RD02SB04 

1108235-07 F108293 

11 08235-07RE1 F108292 

1108235-07 Fl08294 

1!08024 09/08/11 00:38 

1!07002 09/06/11 00:34 

08/29/11 11:11 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 20 of 326 
Page 13of319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



FRONTIER:' 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 3350 J 732 1460 mg/kg 
dry 

Arsenite 2200 J 44.6 347 mg/kg 750000 
dry 

Inorganic ArseniC 5550 732 1460 mg/kg 1500000 
dry 

%Solids 90.3 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11RD03SB06 

1108235-08 [CALC] 

1108235-08RE1 F108293 

1108235-08RE1 F108292 

1108235-08 F108294 

N/A N/A 

1!08024 09/08/11 00:41 

1107002 09/06/11 00:37 

08/29/11 11: 11 

EPA 1632 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The results in tMs report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 21 of 326 
Page 14of319 

09/14/2011 
1108235 Level IV Report (09.09.2011} 



FRONTIEK 
GLOBAL SCIENCES 

Arsenate 9.52 J 4.01 8.02 mg/kg 
dry 

Arsenite 0.190::10.010 0.076 mg/kg 
dry 

Inorganic Arsenic 9.70 4.01 8.02 mg/kg 
dry 

%Solids 82.2 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

150 

7500 

11UP11SB04 

1108235-09 [CALC] N/A 

1108235-09RE1 F108293 1!08024 

1108235-09RE2 F108292 1!07002 

1108235-09 F108294 

N/A 

09/08/11 00:45 

09/06/11 00:40 

08/29/11 11:11 

EPA1632 

EPA1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The resUlts in this report only apply to the samples analyzed in accordance with the 
chaln of custody document. This analytical report must be reproduced in its entirety. 

Page 22 of 32 6 
Page 15 of319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 4120 T 482 . 964 mg/kg 
dry 

Arsenite 50.9 :r 1.18 9.14 mglkg 30000 
dry 

Inorganic Arsenic 4170 482 964 mg/kg 1500000 
dry 

%Solids 92.6 OJ 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11SM10SB10 

1108235-10 [CALC] 

1108235-10RE2 F108293 

1108235-10 F108292 

1108235-10 F108294 

N/A N/A 

1!08024 09/08/11 00:48 

1107002 09/06111 00:41 

08/29111 11:11 

EPA1632 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 23 of 326 
Page 16 of319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



FRONTIER" 
GLOBAL SCIENCES 

Arsenate 10.4 :r 2.87 5.75 mglkg 
dry 

Arsenite 0.284 ')' 0.007 0.054 mglkg 
dry 

Inorganic Arsenic lo.? 2.87 5.75 mglkg 
dry 

%Solids 83.6 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1 

100 

5000 

11MP41SB06 

1108235-11 [CALC] 

11 08235-11RE2 F108296 

1108235-11RE2 . F108295 

1108235-11 F108294 

N/A N/A 

1!08024 09/08/11 00:58 

1!07004 08/30/11 00:28 

08/29/11 11:11 

EPA 1632 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 24 of 326 
Page 17 of319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



FRONTIER"' 
GLOBAL SCIENCES 

Arsenate 55.2 ·:r 30.8 61.6 mglkg 

16.7 :r 0.939 
diy 

Arsenite 7.30 mglkg 
diy 

Inorganic Arsenic 71.9 30.8 61.6 mglkg 
diy 

%Solids 80.1 0.1 0.1 %by 
Weight 

Frontier" Global Sciences, Inc. 

Kate Haney, Client Services Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

15000 

60000 

11RS02SB04 

1108235-13 [CALC] 

1108235-13 F108296 

1108235-13RE1 F108295 

1108235-13 F108294 

N/A NIA 

1108024 09/08/11 01:01 

1107004 08/30/11 00:37 

08/29/11 11:11 

EPA 1632 

EPA 1632 

EPA 1632 

SM2540B 

J 

0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 25 of 326 
Page 18of319 

09/14/2011 
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GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 468 J 67.2 134 mg/kg 
dry 

Arsenite 8.44 :5 0.547 4.25 rug/kg 10000 
dry 

Inorganic Arsenic 476 67.2 134 rug/kg 150000 
dry 

%Solids 92.0 0.1 0.1 %by 
Weight 

Frontie~ Global Sciences, Inc. 

Kate Haney, Client Services Manager 

11SM31SB06 

1108235-14 [CALC] 

1108235-14RE1 F108296 

1108235-14RE1 F108295 

1108235-14 Fl08294 

N!A N/A 

1!08024 09/08/ll 01 :03 

1107004 08/30/11 00:40 

08/29/11 11:11 

EPA 1632 

EPA 1632 

EPA 1632 

SM2540B 0-04, 
0-09 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This m:alytical report must be reproduced in its entirety. 

Page 26 of 326 
Page 19of319 

09/14/2011 
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FRONTIER" 
GLOBAL SCIENCES 

Arsenate 44.8 :r 15.6 31.3 mglkg 
dry 

Arsenite 18.0 J 0.953 7.41 mg/kg 
dry 

Inorganic Arsenic 62.8. 15.6 31.3 mg/kg 
dry 

%Solids 88.8 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. · 

Kate Haney, Client Services Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx:206-622-6870 

ANALYTICAL RESULTS 

15000 

30000 

11RDOSSB18 

1108235-15 [CALC] 

1108235-15 F108296 

1108235-15RE1 F108295 

1108235-15 F108294 

N/A N/A 

1!08024 09/08/11 01 :04 

1!07004 08/30/11 00:42 

08/29/11 11:11 

EPA 1632 

EPA 1632. 

EPA 1632 

SM2540B 0-04, 
. 0-09 

The resufls in this report only apply to the samples analyzed in accordance with the' 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 27 of 326 
Page 20 of319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 



FRONTIER:" 
GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

PREPARATION BLANKS 

Sequence: II07002 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Preparation: Leach for As Speciation in Tissue 

Found MDL Units Batch Analyzed Method Notes 

FI08292-BLK1 lnorganicArsenic -0.00009 0.010 mg/kgwet Fl08292 09/06/11 00:09 EPA 1632 u 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. T11is analytical report must be reproduced in its entirety. 

Page 41 of 326 
Page 34 of 319 

09/14/2011 
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GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

PREPARATION.BLANKS 

Sequence: 1107004 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Preparation: Leach for As (liD in Soil/Sediment 

Found MDL Units Batch Analyzed Method Notes 

Fl08295-BLK1 Inorganic Arsenic -0.0004 0.010 mg/kg wet Fl08295 08/30/11 00:23 EPA 1632 u 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 42 of 326 
Page35of319 

09/14/2011 
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FRONTIER:' 
·GLOBAL SCIENCES 

Matrix: SoiVSediment 

Instrument: AAS-1 

Lab Sample ID Analyt~ 

F108293-BLK1 Arsenite 

Frontier Global Sciences, Joe. 

Kate Haney, Client Services Manager 

PREPARATION BLANKS 

414 Pontius Ave North 
Seattle, WA 9.8109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Sequence: II08024 

Preparation: Leach for As (liD in SoiVSediment 

Found MDL Units Batch Analyzed · Method Notes 

0.0008 0.0006 mglkg wet Fl 08293 09/08/11 00:09 EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 43 of 326 
Page 36 of 319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 

J 



FRONTIEK 
GLOBAL SCIENCES 

Matrix: SoiVSediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

FI08296-BLK2 Arsenite 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

PREPARATION BLANKS 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Sequence: 1!08024 

Preparation: Leach for As (!II) in SoiVSediment 

Found MDL Units Batch Analyzed Method Notes 

0.003 0.0006 mglkg wet F108296 09/08/11 00:51 EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 44 of 326 
Page 37 of 319 

09/14/2011 
1108235 Level IV Report (09.09.2011) 
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FRONTIER'" 
GLOBAl SCIENCES 

~ONTrr:; 
GLOB SCIENCES 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

CHAIN OF CUSTODY FORMS 

Chain of CUstody Record & Laboratory Analysis Request: 
Air, Water, Sedlments1 Plant and Animal Tlssue1 • • 

Hydrocarbon & Other Samples 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960. 
Fx: 206-622-6870 

414 Pontius Ave, N. Seattle INA 98109 
Phone: 206-622-6960 

Fax: 206-622-6870 
lnfo@EfontlerGS.com 

http:/{WW!fJ,fro.ntrerGS.com 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 10 of 326 
Page 3 of 319 

09/14/2011 
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GLOBAL SCIENCES 

NT~ 

Frontier Global Sciences, Inc. 

Kate Haney, Client Services Manager 

CHAIN OF CUSTODY FORMS 

Chain of Custody Record & Laboratory Analysis Request: 
Air, Water, Sediments, Plant and Animal Tissue; 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

414 Pontius Ave. N. Seattle WA 98109 
Phone: 206+622~6960 

Fax: 206-622-6870 
!nfo@FrontlerGS com 

http://www.FrontlerGS.com 
__ l:!ydrocarbon & other Samples .. // {J 82?5 

The results in this report only apply to the samples analyzed in acCordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 11 of 326 
Page 4 of 319 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

Laboratory: Frontier Global Sciences Lab Project Number: 1110144 
Sampling Dates: 09/22/11 & 09/23/11 Sample Matrix: Soil/Sediment 
Analytical Method: Arsenic Speciation by EPA 1632 Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ·~4: 
Technical QA Reviewer: :-=-=-:--:---:----------
Project Manager: Bill Richards 

Date: I 2) f1 /!J 
' Date: ____ _ 

Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. Laboratory I. D. 

1 11KR15SD 1110144-01 

2 11KR14SD 1110144-02 

3 11KR12SD 1110144-03 

4 11KR01SD 1110144-04 

5 11KR71SD 1110144-05 

6 11KR09SD 1110144-06 

7 11KR08SD 1110144-07 

8 11KR06SD 1110144-08 

9 11KR05SD 1110144-09 

10 11KR17SD 1110144-10 

11 11KR16SD 1110144-11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

DV-2011 ROM ARSENIC SPECIATION 1632 SOIL 2.00C-12/07/11Page 1 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

-~X"'-- Included: no problems 
* Included: problems noted in review 
0 Not Included and/or Not Available 

--::N!..!:R!...- Not Required 
_..!,R~S~ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
* Matrix Spike recoveries 
* Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2011 ROM ARSENIC SPECIATION 1632 SOIL 2.DOC- 12/07/11 Page 2 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Inorganic arsenic (As), arsenite (As+3

), and arsenate (As+5
) were analyzed by hydride generation 

quartz furnace atomic absorption spectrometry, EPA Method 1632. 

DV·2011 RDM ARSENIC SPECIATION 1632 SOIL 2.DOC· 12/07/11 Page 3 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. · 

~II Sample Matrices: ' . . . 
Mercury: 28days (from collection) for analysis.. . ..•.. · .. . . . 
Hexavalent chromi.um: 24. hours (from collection) for an<llysis. 
All. other metals: 180 da s from collection for anal sis. · 

Comments: All samples were received at 0.6°C and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of inorganic arsenic and arsenite in initial and continuing calibration 
verifications were within the control limits 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!.X:!...- Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS for inorganic arsenic and arsenite were within the 
control limits generated by the laboratory. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 11 KR15SD was used for inorganic arsenic MS/MSD analysis and arsenite 
MS/MSD analysis. The recoveries of arsenite in MS & MSD were outside of control limits. 
Qualification was not necessary since the amount of arsenite present in the parent sample was 
greater than 4X the amount spiked. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

--:-:-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

___ Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

-

RPD = 2(Value 1 -Value 21 x 100% 
Value 1 +Value 2 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

Analyte (mglkg) 11KR01SD 11KR71SD RPD (%) 

Arsenate 
16.7 15.4 8 

Arsenite 
1.10 0.640 53. 

Inorganic Arsenic 
17.8 16.0 11 

Comments: 
*:The RPDs was outside of control limits (>35%) and the detected arsenite results were 

qualified as estimated (J). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 
-..,.,.-- Unacceptable 

X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora11e Alaska 
Project Number: 001096.0X70 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions -If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

Soil sarnples: •.. ·. . . .. . ···.. .· ·. · .. . . .. . . . 
mg/kg = (Instrument printoutconcentratlon, mg/Ll(final volume of extract, mLlf0.001 UmLl 
· · · · (weigl)t of sample ex!ractect, g)(0.0([1. kg/g)(fraction solids) 

Comments: Analyte quantitation was acceptable. 

Sample 11 KR 1580 

Inorganic Arsenic: (86161.495 ug/L) (0.02L/1.0703g) (100/86.4) = 1863 ug/g = 1863 mg/kg. 
Lab reported 1860 mg/kg. 

Arsenite: (7034.822 ug/L) (0.02L/1.0703g) (100/86.4) = 152.147 ug/g = 152.147 mg/kg. 
Lab reported 152 mg/kg. 

Arsenate: (1863 mg/kg)- ( 152.147 mg/kg) = 1710.853 mg/kg. 
Lab reported 1710 mg/kg. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Proiect Number: 001096.0X70 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--::-- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 

DV·2011 ROM ARSENIC SPECIATION 1632 SOIL 2.DOC· 12/07/11 Page 9 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora!:le Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the f1t:!.tY: 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGA TIONIFEAS/8/L/TY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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FRONTIER" 
GLOBAL SCIENCES 

Arsenate 1710 324 

Arsenite 152 ::J 9.89 

Inorganic Arsenic 1860 324 

%Solids 86.4 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
·Seattle, WA98109 

Ph: 206-622-6960 
Fx:206-622-6870 

ANALYTICAL RESULTS 

649 mg/kg I 
dry 

76.9 mg/kg 150000 
dry 

649 mg/kg 600000 
dry 

0.1 %by I 
Weight 

11KR15SD 

1110144-01 [CALC] N/A N/A EPA 1632 

1110144-01 Fll0200 IJ20019 10/20/11 00:12 EPA 1632 

1110144-01 Fll0198 IJ20017 10/19/11 00:25 EPA 1632 

1110144-01 Fll0407 11101111 14:39 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GlOBAL SCIENCES 

Arsenate 54.7 20.2 40.4 mg/kg 

12.7 .:r 0.820 
dry 

Arsenite 6.38 mglkg 
dry 

Inorganic Arsenic 67.4 20.2 40.4 mg/kg 
dry 

%Solids 71.7 0.1 0.1 %by 
Weight 

Frontier Global Sciences) Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

10000 

30000 

11KR14SD 

1110144-02 [CALC] N/A N/A EPA 1632 

11!0144-02 Fll0200 1J20019 . 10/20/11 00:18 EPA 1632 

1110144-02RE1 Fl10198 1J20017 10/19/11 00:33 EPA 1632 

11!0144-02 Fll0407 11/01/ll 14:39 SM2540B 0-04 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Arsenate 22.3 5.94 11.9 mg/kg 

1.62 :J 0.109 
dry 

Arsenite 0.845 rug/kg 
dry 

Inorganic Arsenic 24.0 5.94 11.9 mg/kg 
dry 

%Solids 80.0 0.1 0.1 %by 
Weigbt 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1500 

10000 

11KR12SD 

1110144-03 [CALC] 

1110144-03REI FII0200 

1110144-03REI F110198 

1110144-03 Fl10407 

N/A 

IJ20019 

IJ20017 

NIA EPA 1632 

I 0/20/11 00:22 EPA 1632 

10/19111 00:35 EPA 1632 

ll/01111 14:39 SM2540B 

~~ 
1?-j cf J 1/ 

0-04 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

Arsenate 16.7 5.31 10.6 mg/kg 

1.10 ::f Oc097 
dry 

Arsenite 0.756 mg/kg 
dry 

Inorganic Arsenic 17.8 5.31 10.6 rng/kg 
dry 

%Solids 85.8 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1500 

10000 

11KR01SD 

ll 10144-04 [CALC] N/A N/A EPA 1632 

!!10144-04 Fll0200 IJ20019 10/20/ll 00:23 EPA 1632 

ll 10144-04RE1 Fll0198 IJ20017 10/19/11 00:37 EPA 1632 

1!!0144-04 Fll0407 11/01/11 14:39 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

7 of327 
Page 14 of 338 1110144 Final Mp6~0/2011 

0-04 



GLOBAL SCIENCES 

Arsenate 15.4 5.91 11.8 mglkg 

Arsenite 0.640.-::J 0.054 0.420 
dry 

mglkg 
dry 

Inorganic Arsenic 16.0 5.91 11.8 mglkg 
dry 

%Solids 82.0 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622,6870 

ANALYTICAL RESULTS 

1 

750 

10000 

11KR71SD 

1110144-05 [CALC] N/A N/A EPA 1632 

1110144-05 Fl 10200 IJ20019 I 0/20111 00:24 EPA 1632 

1110144-05 F110198 IJ20017 10119/11 00:38 EPA 1632 

1110144-05 F110407 11/01111 14:39 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIE.K 
GLOBAL SCIENCES 

Arsenate 58.4 20.0 39.9 mglkg 

9.75 :::r- 0.812 
dry 

Arsenite 6.31 mglkg 
dry 

Inorganic Arsenic 68.2 20.0 39.9 mglkg 
dry 

%Solids 70.1 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

10000 

30000 

11KR09SD 

1110144-06 [CALC] N/A N/A EPA 1632 

1110144-06 F110200 IJ20019 I 0/20/11 00:25 EPA 1632 

1110144-06RE! F110198 IJ20017 10/19111 00:40 EPA 1632 

1110144-06 F110407 11101/1114:39 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain. of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Arsenate 47.5 21.1 42.2 mglkg 

7.49 'j 0.429 
dry 

Arsenite 3.34 mglkg 
dry 

Inorganic Arsenic 55.0 21.1 42.2 mglkg 
dry 

%Solids 70.3 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Anilstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 981 09 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

5000 

30000 

11KR08SD 

1110144-07 [CALC] NIA NIA EPA 1632 

1110144-07RE1 Fll0200 1J20019 10120111 00:27 EPA 1632 

1110144-07RE1 F110198 1J20017 10/19111 00:42 EPA 1632 

1110144-07 F110407 11/01111 14:39 SM2540B 0-04 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. 111is analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Arsenilte 20.5 6.73 13.5 mgikg 

Arsenite 5.56 'j" 0.411 3.19 
dry 

mgikg 
dry 

Inorganic Arsenic 26.0 6.73 13.5 mgikg 
dry 

%Solids 68.7 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

5000 

10000 

11KR06SD 

1110144-08 [CALC] N/A N/A EPA 1632 

1110144-08 F110200 1J20019 10/20/11 00:28 EPA 1632 

1110144-08RE1 F110198 1J20017 10/19/11 00:46 EPA 1632 

1110144-08 F110407 11/01/1114:39 SM2540B 

. The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Arsenate 184 36.5 

Arsenite 47.3 :::r 2.23 

Inorganic Arsenic 231 36.5 

%Solids 81.0 0.1 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

73.1 mg/kg 
dry 

17.3 mg/kg 30000 
dry 

73.1 mg/kg 60000 
dry 

0.1 %by 1 
Weight 

llKROSSD 

1110144-09 [CALC] N/A N/A EPA 1632 

1110144-09 Fll0200 1J20019 10/20/11 00:29 EPA 1632 

1110144-09RE1 Fll0198 IJ20017 10/19111 00:49 EPA 1632 

1110144·09 Fll0407 11/0111114:39 SM2540B 0-04 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must he reproduced in its entirety. 
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FRONTIER' 
GLOBAL SCIENCES 

Arsenate 34.5 12.6 25.2 mglkg 

5.4830.384 
dry 

Arsenite 2.99 mglkg 
dry 

Inorganic Arsenic 39.9 12.6 25.2 mglkg 
dry 

%Solids 75.9 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Annstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

5000 

20000 

11KR17SD 

1110144-10 [CALC] N/A N/A EPA 1632 

1110144-10 F110200 IJ20019 10/20111 00:30 EPA 1632 

1110144-10RE1 F110198 IJ20017 10/19/11 00:51 EPA 1632 

1110144-10 F110407 11101/1114:39 SM2540B 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEK 
GLOBAL SCIENCES 

Arsenate 38.7 12.6 25.2 mg/kg 

Arsenite 31.8 :r 1.54 11.9 
dry 

mglkg 
dry 

Inorganic Arsenic 70.5 12.6 25.2 mg/kg 
dry 

%Solids 58.7 0.1 0.1 %by 
Weight 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

15000 

15000 

11KR16SD 

1110144-11 [CALC] NIA NIA EPA 1632 

1110144-11REI F110201 IJ14014 I 0114111 00:22 EPA 1632 

1110144-11RE2 Fll0199 !Jl3013 10/13/11 00:30 EPA 1632 

1110144-11 F110407 11/01/1114:39 SM2540B 

The results in this report only apply to the samples analyzed 1'n accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

PREPARATION BLANKS 

Sequence: 1J13013 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Preparation: Leach for As CVl in Soil/Sediment 

Found MRL Units Batch Analyzed Method Notes 

FIIOI99-BLK1 Inorganic Arsenic 0.0003 0.010 mglkg wet Fl10199 10/13/11 00:09 EPA 1632 u 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEI{' 
GLOBAL SCIENCES 

Matrix: SoiVSediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

Fl10201-BLKI Arsenite 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
· Seattle, W A 981 09 

Ph: 206-622-6960 
Fx: 206-622-6870 

PREPARAT~ON BLANKS 

Sequence: 1J14014 

Preparation: Leach for As OlD in SoiVSediment 

Found MRL Units Batch Analyzed Method 

0.002 0.005 mg/kg wet F110201 10/14/11 00:09 EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEI( 
GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Instrument: AAS-1 

Lab Sample ID Analyte 

PREPARATION BLANKS 

Sequence: IJ20017 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx:206-622-6870 

Preparation: Leach for As (y) in Soil/Sediment 

Found MRL Units Batch Analyzed Method Notes 

Fl10198-BLK1 Inorganic Arsenic 0.005 0.010 mglkg wet Fl10198 10/19/11 00:22 EPA 1632 u 

Frontier Global Sciences, Joe. 

Curtis Armstrong, Project Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirely. 
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FRONTIER:' 
GLOBAL SCIENCES 

Matrix: Soil/Sediment 

Insn·ument: AAS-1 

Lab Sample ID Analyte 

Fll0200-BLK1 Arsenite 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

PREPARATION BLANKS 

Sequence: 1J20019 

Preparation: Leach for As ffil) in Soil/Sediment 

Found MRL Units Batch Analyzed Method 

0.001 0.005 mglkgwet Fl10200 10/20/11 00:09 EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in Us entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

TestAmerica Seattle 
576Sethstn.otEa:st 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx:206-622-6870 

CHAIN OF CUSTODY FORMS 

\\\0 
Chain of Custody Record TestAmerica 

··-tf.);-
o-~z 
P-No2CHS 
Q-No~SOl 
R-N"USUiO) ·-T·TSP~Io 
U·Ao""""' 
y.~ 

w-~~~ 
Z·<1>or(Sl'od!'f) 

-----------1\-l (1, 
---------jci f 
-------1~0 .,----------I;F 
----lh 
-------1"' 
~--16 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

Laboratorv: Frontier Global Sciences Lab Proiect Number: 1109131 
Samplina Dates: 08/26/11 thru 8/31/11 Sample Matrix: Water 
Analvtical Method: Arsenic Speciation bv EPA 1632 Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~4 
Technical QA Reviewer: -:-::--=-:--:----:-----------
Project Manager: Bill Richards 

Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. Laboratory 1.0. 

1 11MP62GW 1109131-01 

2 11MP14GW 1109131-02 

3 11MP29GW 1109131-03 

4 11MP60GW 1109131-04 

5 11MP88GW 1109131-05 

6 11MP89GW 1109131-06 

7 11MP01GW 1109131-07 

8 11MP101GW 1109131-08 

9 11MP39GW 1109131-09 

10 11RD04SW 1109131-10 

11 11RD06SW 1109131-11 

12 11RD05GW 1109131-12 

13 11UP11SW 1109131-13 

14 11RD02SW 1109131-14 

15 11RD01SW 1109131-15 

16 11MP31GW 1109131-16 

17 

18 

19 

20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

--:::X- Included: no problems 
---=* ~ Included: problems noted in review 
__ 0:=....- Not Included and/or Not Available 
_ _,_N:.:.,R,_ Not Required 
_...:.R.o.:S::.,_ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
* Matrix Spike recoveries 
* Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results · 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation NO 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike NO 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Inorganic arsenic (As), arsenite (As.3), and arsenate (As+5

) were analyzed by hydride generation 
quartz furnace atomic absorption spectrometry, EPA Method 1632. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

Acceptable 
X Acceptable with qualification 

___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser· 
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

All samme.l\llatrices:. • .. ·. .· . .. . . -•-
Mercury: 28 days (from collecti~ll)foranalysis. · .... 
Hexaxatel1t chr,omiym: 2fl-ho.urs.(fro.m<:ollection)·forl:lnaly~ls ..• 
Allother•metals:fBOdl:l 5 from collection .foranal .sis~· · 

Comments: All samples were received at 1 oc but samples 11 RD04SW, 11 RD02SW, and 
11 RD01 SW were analyzed outside the method recommended 28-day holding time and the 
detected results were qualified as estimated (J). 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of inorganic arsenic and arsenite in initial and continuing calibration 
verifications were within the control limits 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!.X"-- Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated non detected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS for inorganic arsenic and arsenite were within the 
control limits. 

4. MATRIX SPIKE 

-.,.,-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Samples 11 RD04SW and 11 RD02SW were used for inorganic arsenic MS/MSD 
analysis and the recoveries were within the control limits. Sample 11 RD04SW was used for 
arsenite MS/MSD analysis and the recoveries were outside of control limits. The detected 
arsenite results were qualified as estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blanks for inorganic arsenic and 
arsenite at reporting limit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
Acceptable with qualification 
Unacceptable 
No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

___ Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

· · Rf>D = ·· 2(Value 1c~Value.2l • x 
Value 1 +ValUe 2 · 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Analyte ( ug/L) 11MP101GW 11MP38GW RPD(%) 

Arsenate 
184 188 2 

Arsenite 
0.962 1.10 13 

Inorganic Arsenic 
185 189 2 

. 

Comments: 
*:The RPDs were within the control limits (<20%). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of B0-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

DV-2011 RDM ARSENIC SPECIATION 1632 WATER 1.DOC- 11/22/11Page 7 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions -If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

-,- -_-
,.____ · 0"2.<'-·. :- '.·.-:_ __ , ·,- .> o":.\.< · c _-:--- -, -::..:_:,_.-__ , .-, 

sC>ir~~~w~~~[ ' ............. -.......... ·.··· .... . > . < .••••.•.... -.• _.· •• ·. .• ••• • " ................................. ···· .•. · .... ·•··• · ...•.• 
ll)g/kg•o:llnstrumenll)tlntoutcC>~centratlon;lllg/l.)ffinalvol~.me•.ofextiact.•mLU0.001·.Liml) 
· • (wei!Jllt ofsa.niPie'eJ<Itacteclig)(Q.001 Kg/g)(f(acti\)nsoli~s) • • · · • - ·· 

-- ---- ----~-----__ c_-.·; 

Comments: Analyte quantitation was acceptable. 

Sample 11 MP60GW 

Inorganic Arsenic: (0.0685 ug/L) (15mL/0.05 mL) = 20.55 ug/L. 
Lab reported 20.6 ug/L. 

Arsenite: (0.026 ug/L) (15mL/0.15mL) = 2.60 ug/L. 
Lab reported 2.57 ug/L. 

Arsenate: (20.55 ug/L)- (2.60 ug/L) = 17.95 ug/L. 
Lab reported 18.0 ug/L. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae, Alaska 
Project Number: 001096.0X70 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL 

QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVEST/GAT/ON/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION AS SOCIA TED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICA TOR GOALS 
APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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FRONTIEI( 
G l 0 B A l SCI EN C E·S 

Matrix: Water 

Arsenate 

Arsenite 

Inorganic Arsenic 

6.05 0.300 1.00 

1.16 s 0.129 0.429 

7.21 0.300 1.00 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

)tg/L 

)tg/L 12.8571' 

)tg/L 100 

11MP62GW 

1109131-01 

1109131-01 

1109131-01 

[CALC] N/A 

F109276 1126019 

F109265 1126006 

N/A 

09/26/11 09:29 

09/25111 09:53 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical reporl must be reproduced in its entirety. 
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1109131 Final Report 

09/29/2011 



GLOBAL SCIENCES 

Matrix: Water 

Arsenate 

Arsenite 

Inorganic Arsenic 

2.61 2.25 

89.6 :r 1.80 

92.2 2.25 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

7.50 

6.00 

7.50 

~giL 

~giL 

~giL 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1 

600 

750 

11MP14GW 

1109131-02 

1109131-02RE1 

1109131-02RE1 

[CALC] N/A 

F109276 1126019 

Fl09265 1126006 

N/A 

09/26/11 09:29 

09/25/11 09:53 

EPA 1632 

EPA i632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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1109131 Final Report 

09/29/2011 
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FRONTIER" 
GlOBAL SCIENCES 

Matrix: Water 

Arsenate 

Arsenite 

Inorganic Arsenic 

4520 90.0 

13.0 ·:;> 0.300 

4530 90.0 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

300 

1.00 

300 

ANALYTICAL RESULTS 

11MP29GW. 

1109131-03 [CALC] N/A 

100 1109131-03RE1 F109276 1126019 

30000 11 09131-03RE2 F1 09265 1126006 

N/A 

09/26/11 09:29 

09/25/11 09:53 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Matrix: Water 

Arsenate 18.0 0.900 3.00 ~giL 

Arsenite 2.57 ::r 0.300 1.00 ~giL 100 

Inorganic Arsenic 20.6 0.900 3.00 ~giL 300 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

11MP60GW 

[CALC] N/A N/A I 109131-04 

1109131-04 

1109131-04 

F109276 1!26019 09/26/11 09:29 

F109266 1!26006 09/25/1110:08 

EPA 1632 

EPA 1632 

EPA 1632 

The results 1'n this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analyticf!l report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Matrix: Water 

Arsenate 7.43 0.900 3.00 ~giL 

Arsenite 6.7S·:J' 0.300 1.00 ~giL 100 

Inorganic Arsenic 14.2 0.900 3.00 ~giL 300 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

11MP88GW 

[CALC] N/A N/A 1109131-05 

1109131-05 

1109131-05 

FI09276 1126019 09/26111 09:29 

FI09266 1126006 09/25111 10:08 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Arsenate 

Arsenite 

Matrix: Water 

5.00 0.900 3.00 ~giL 

0.420 :1 0.045 0.150 ~giL 15 

Inorganic Arsenic 5.42 0.900 3.00 ~giL 300 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

11MP89GW 

1109131-06 [CALC] N/A 

1!09!31-06REI Fl09276 1126019 

N/A 

09/26/11 09:29 

EPA 1632 

EPA 1632 

EPA 1632 

('--• 

1109131-06 FI09266 1126006 09/25/11 10:08 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Water 

Arsenate 0.161 0.009 0.030 ~giL 

Arsenite ND · 0.003 0.010 ~giL 

Inorganic Arsenic 0.170 0.009 0.030 ~giL 

Frontier Global Sciences, Inc. 

Curtis Annstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1 

3 

llMPOlGW 

1109131-07 

1109131-07 

[CALC] N/A 

Fl09276 1126019 

1109131-07RE2 F109266 1126006 

N/A 

09/26/11 09:29 

09/25/l110:08 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody documen.f. This analytical report must be reproduced in its entirety. 
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FRONTIEK 
G L-0 B A L SCI EN C E S 

Matrix: Water 

Arsenate 

Arsenite 
Inorganic Arsenic 

184 4.50 15.0 

0.962-::10.045 0.150 

185 4.50 15.0 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

15 

1500 

llMPlOlGW 

1109131-08 [CALC] N/A 

1109131-08REI FI09277 1126019 

1109131-0SREI FI09266 1126006 

NIA 

09/26/11 09:41 

09/25/11 I 0:08 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

Matrix: Water 

Arsenate 

Arsenite 

Inorganic Arsenic 

1640 45.0 150 

5.19 ::r 0.090 0.300 

1640 45.0 150 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

ANALYTICAL RESULTS 

11MP39GW 

1109131-09 [CALC] NIA 

30 1109131-09RE2 F109277 1126019 

15000 1109131-09RE2 F109266 1126006 

NIA 

09126111 09:41 

09/25/1110:08 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER:' 
GLOBAL SCIENCES 

Matrix: Water 

Arsenate 8.36 :Y 0.900 3.00 

Arsenite 0.961 1' 0.129· 0.429 

Inorganic Arsenic 9.32 :J' 0.900 3.00 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

~giL 

~giL 12.8571' 

~giL 300 

11RD04SW 

1109131-10 

1109131-!0 

1109131-10 

[CALC] N/A 

F109277 1!26019 

F109266 1!26006 

N/A 

09/26/11 09:41 

09/25/11 10:08 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER:" 
GLO,BAL SCIENCES 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Matrix: Water 

Arsenate 55.7 0.900 3.00 ~I'lL 

Arsenite 19.5 ·:r 0.450 1.50 ~I'lL 150 

Inorganic Arsenic 75.1 0.900 3.00 ~I'lL 300 

Frontier Global Sciences, Inc. 

Curtis Annstrong, Project Manager 

11RD06SW 

1109131-11 

1109131-11 

1109!31-11 

[CALC] N/A N/A 

Fl09277 !126019 09/26111 09:41 

F109266 !126006 09/25/11 10:08 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this reporl only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 15 of 226 
1109131 Final Report 

0-04 

0-04 
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FRONTIER:' 
GLOBAL. SCIENCES 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Matrix: Water 

Arsenate 1.70 0.900 3.00 . ~WL 

Arsenite 5.23 -:J 0.225 0.750 ~WL 75 

Inorganic Arsenic 6.92 0.900 3.00 ~WL 300 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

'llRDOSGW 

[CALC] N/A N/A 1109!31-12 

1109!31-12 

1109131-12 

F109277 1126019 09/26/11 09:41 

F109266 1126006 09/25/11 10:08 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only ~pply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIER' 
GLOBAL SCIENCES 

Matrix: Water 

Arsenate 0.057 

Arsenite ND 

Inorganic Arsenic 0.061 

0.003 0.010 ~giL 

0.003 0.010 ~giL 

0.003 0.010 ~giL 

Frontier Global Sciences, Inc. 

Cm1is Armstrong,' Project Manager 

ANALYTICAL RESULTS 

llUPllGW 

1109131-13 

1109131-13 

[CALC] N/A 

F109277 1126019 

1109131-13RE2 F109266 1126006 

NIA 

09/26/11 09:41 

09/25/11 10:08 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx:206-622-6870 

EPA 1632 

EPA 1632 

EPA 1632 

u 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Water 

Arsenate 0.828 :J' 0.045 0.150 )lg/L 

Arsenite 0.089 J' O.oJ5 0.050 )lg/L 

Inorganic Arsenic 0.917J O.o45 0.150 )lg/L 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 

· Fx: 206-622-6870 

ANALYTICAL RESULTS 

5 

15 

11RD02SW 

1i09131-14 

1109131-14 

[CALC] N/A 

F109277 1!26019 

1!09131-14RE1 F109267 1!26006 

N/A 

09/26/11 09:41 

09/25111 10:17 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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0-04 

0-04 



GLOBAL SCIENCES 

Matrix: Water 

Arsenate 0.774 '1' 0.022 O.Q75 ~giL 

Arsenite 0.089 "J' 0.009 0.030 ~giL 

Inorganic Arsenic 0.863 :J 0.022 O.Q75 ~giL 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

ANALYTICAL RESULTS 

llRDOlSW 

I 1109131-15 [CALC] N/A N/A 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

3 1109131-15 Fl09277 1126019 09/26/11 09:41 

EPA 1632 

EPA 1632 

EPA 1632 

0-04 

0-04 

0-04 7.5 . 1109131-ISREI Fl09267 1126006 09/25/11 10:17 

The results in this report only apply to the samples analyzed in accordance with the 
chabi of custody document. This analytical reporl must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Water 

ANALYTICAL RESULTS 

11MP31GW 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Arsenate 0.415 0.022 0,075 ~giL I 1109131-16 [CALC] N/A N/A. EPA 1632 

EPA 1632 

EPA 1632 

Arsenite 0.306 :J0.009 0.030 ~giL 3 1109131-16 Fl09277 1126019 09/2611109:41 

InorganicArsenic 0.721 0.022 0,075 ~giL 7.5 1109131-16REI Fl09267 1126006 09/25/1110:17 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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Laboratory: Frontier Global Sciences. Jnc. 

Client: TestAmerica- Seattle 

Instrument ID: AAS-1 

Sequence: ll26006 

Lab Sample ID Analyte 

1!26006-CCB 1 Inorganic Arsenic 

1I26006-CCB2 Inorganic Arsenic 

ll26006-CCB3 Inorganic Arsenic 

ll26006-CCB4 Inorganic Arsenic 

1!26006-CCBS Inorganic Arsenic · 

1!26006-CCB6 Inorganic Arsenic 

ll26006-ICB1 Inorganic Arsenic 

BLANKS 
EPA 1632 

SDG: 

Project: Red Devil Mine 

Calibration: UNASSIGNED 

Found MRL Units 

0.0004 0.010 ftg/L 

0.00003 0.010 ftg/L 

-0.001 0.010 ftg/L 

0.0009 0.010 ftg/L 

-0.002 0.010 ftg/L 

-0.002 0.010 ftg/L 

-0.0007 0.010 ftg/L 

Page 63 of 23 8 

c Method 

EPA 1632 

EPA 1632 

· EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 
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Laboratory: Frontier Global Sciences. Inc. 

Client: TestAmerica - Seattle 

Instrument ID: AAS-1 

Sequence: II26019 

Lab Sample ID Analyte 

II26019-CCBI Arsenite 

1!26019-CCB2 Arsenite 

1!26019-CCB3 Arsenite 

. I !260 19-CCB4 Arsenite 

II260 19-ICB I Arsenite 

BLANKS 
EPA 1632 

SDG: 

Project: Red Devil Mine 

Calibration: UNASSIGNED 

Found MRL Units 

0.001 0.010 Jlg/L 

0.0006 0.010 Jlg/L 

0.00006 0.010 Jlg/L 

0.0005 0.010 Jlg/L 

0.0007 0.010 Jlg/L 

Page 64 of 238 

c Method 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 
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The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This aizalytic~l report must he reproduced in its entirety, 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

Laboratory: Frontier Global Sciences Lab Project Number: 1109107 
Sampling Dates: 08/27/11 thru 9/1/11 Sample Matrix: Water 
Analytical Method: Arsenic Speciation by EPA 1632 Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song~~ Date: 
Technical QA Reviewer:==--:---::-----------
Project Manager: Bill Richards 

Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. Laboratory I.D. 

1 11RD10SW 1109107·01 

2 11RD05SW 1109107·02 

3 11RD21GW 1109107-03 

4 11RD10GW 1109107-04 

5 11MP38GW 1109107-05 

6 11RD12SW 1109107-06 

7 11RD20SW 1109107-07 

8 11MW01GW 1109107-08 

9 11MP41GW 1109107-09 

10 11MP31GW 1109107-10 

11 11MP33GW 1109107-11 

12 11RD20GW 1109107-12 

13 11RD08SW 1109107-13 

14 

15 

16 

17 

18 

19 

20 

DV-2011 RDMARSENIC SPECIATION 1632WATER.DOC-11/22/11Page 1 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ X:,o-_ Included: no problems 
--*-=-- Included: problems noted in review 
--70~- Not Included and/or Not Available 

NR Not Required 
_...!.R,S,_ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 

--:-X;-- Initial and Continuing Calibration results 
--"X,__ CRDL Standard results 
-""X"--_ Preparation Blank and Calibration Blank results 
_...:N,R~ ICP Interference Check Sample results 
--:*,.,...-- Matrix Spike recoveries 
_ _,X~- Matrix Duplicate results 

X Laboratory Control Sample recoveries 
--:N7.R::- Method of Standard Additions results 

NR ICP Serial Dilution results 
--:N7.R::- Instrument Detection Limits 
_...:N,R~ ICP lnterelement Correction Factors 
_...:N,R~ ICP Linear Ranges 
--:X-:-- Preparation Log 
_..!,X~- Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2011 ROM ARSENIC SPECIATION 1632 WATER.DOC-11122/11Page 2 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe, Alaska 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation NO 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike NO 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. · 
Inorganic arsenic (As), arsenite (As.3), and arsenate (As+5

) were analyzed by hydride generation 
quartz furnace atomic absorption spectrometry, EPA Method 1632. 

OV·2011 ROM ARSENIC SPECIATION 1632 WATER.OOC·11/22/11Page 3 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae. Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

Acceptable 
X Acceptable with qualification 

___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: All samples were received at 1.2°C but samples 11 RD20SW, 11 MW01 GW, and 
11 RD08SW were analyzed outside the method recommended 28-day holding time and the 
detected results were qualified as estimated (J). 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of inorganic arsenic and arsenite in initial and continuing calibration 
verifications were within the control limits 

DV-2011 ROM ARSENIC SPECIATION 1632 WATER.DOC-11122/11Page 4 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

--<X.__ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS for inorganic arsenic and arsenite were within the 
control limits. 

4. MATRIX SPIKE 

_":':"'"_ Acceptable 
X Acceptable with qualification 

___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Samples 11 RD1 OSW and 11 RD20SW were used for inorganic arsenic MS/MSD 
analysis and the recoveries were within the control limits. Samples 11 RD1 OSW and 
11 MP33GW were used for arsenite MS/MSD analysis and the recovery of arsenite in 
11 MP33GWMS was outside of control limits. The detected arsenite result in 11 MP33GW was 
qualified as estimated (J). 

DV-2011 ROM ARSENIC SPECIATION 1632 WATER. DOC- 11/22111Page 5 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blanks for inorganic arsenic and 
arsenite at reporting limit level. 

6. DUPLICATE ANALYSES 

Acceptable 
X Acceptable with qualification 

Unacceptable 
No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

___ Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

, RPD = >2(Vahie 1"Value 21 .x !(OO% 
·. VaJI.i&;t+Value:t· 

DV-2011 ROM ARSENIC SPECIATION 1632 WATERDOC- 11/22/11Page 6 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

Analyte (ug/L) 11RD21GW 11RD20GW RPD(%) 

Arsenate 
2.93 4.56 44* 

Arsenite 
12.6 10.2 21 

Inorganic Arsenic 
15.6 14.7 6 

Analyte (ug/L) 11RD20SW 11RD08SW RPD (%) 

Arsenate 
72.8 76.9 5 

Arsenite 
8.52 10.2 18 

Inorganic Arsenic 
81.3 87.1 7 

Comments: 
*: The RPD was outside of control limits (>20%) and the detected arsenate results in 

11 RD21 GW and 11 RD20GW were qualified as estimated (J). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

B. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 
--:-:-- Unacceptable 

X Not required 

Post-digestion spikes • If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

Confirm that anal te uantltation was erformed correct! 
Water samples: . . . -· .·.. ·· · .. · .. - .- · / \ ·.. . •..•.• -. ·· .... ·.. . / ....•. · .... 
ug/l. "' Jlnstrunumt pri~toutconcentratlon. mg/Llf1000 ug/mg)(flnalvolume of extract mll .. 

· :(lnltlalvqlurneofextract, ml) · ·· · · ·· -

Sc>lls~mj)l~s~ .••• ; •··· ••.•....... · ............... · •.• > •. < ;< ...•.•. ·.··.·•·.······· .. ·.•...•.....• .. c •• < Xi{ 
mg/kg "(l~strument printout concentration; rng/Llfflnal volume ofextract,mllf0;001· umu.• 

·• ·.· • .·- . (weigl!t9fs~l;np!e extractedi !IJ(o;oQ1 kg@(frai:tlohsollds) •·· · · 
-- --... _,.- __ ., __ : __ :__~'>'-',' _.,.--.. "' "-''·------~~~>.-- ,----,_--~~-,----.-~.--:::-:,: ''' -----· ''"'''' --

Comments: Analyte quantitation was acceptable. 

Sample 11RD21GW 

Inorganic Arsenic: (0.1557 ug/L) (15mL/0.15mL) = 15.57 ug/L. 
Lab reported 15.6 ug/L. 

Arsenite: (0.126 ug/L) (15mLI0.15mL) = 12.6 ug/L. 
Lab reported 12.6 ug/L. 

Arsenate: (15.57ug/L)- (12.6 ug/L) = 2.97 ug/L. 
Lab reported 2.93 ug/L. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--::-- Acceptable 
X Acceptable with Qualification 

___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
___ ERS Screening 
___ Non-definitive with 10% Conformation by Definitive Methodology 
---.,:-:-- Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the E!!:!fY: 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION AS SOCIA TED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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GLOBAL SCIENCES 

Matrix: Water 

Arsenate 

Arsenite 

Inorganic Arsenic 

0.595 

0.227 

0.822 

0.129 0.429 

0.022 0,075 

0.129 0.429 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

ANALYTICAL RESULTS 

llRDlOSW 

I 1109!07-01 

7.5 1109107-01 

12.8571' 1109107-01RE1 

[CALC] N/A 

Fl09264 II24006 

Fl09261 1!25002 

N/A 

09/24/11 00:34 

09/23/11 14:03 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOB.AL SCIENCES 

Matrix: Water 

ANALYTICAL RESULTS 

llRDOSSW 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Arsenate 234 9.00 30.0 ~giL 1109107-02 [CALC] N!A N/A EPA 1632 

EPA 1632 

EPA 1632 

Arsenite 510 9.00 30.0 ~giL 3000 1109107-02 FI09264 1124006 09/24/11 00:37 

Inorganic Arsenic 745 9.00 30.0 ~giL 3000 1109107-02RE1 FI09261 1!25002 09/23/11 14:03 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

The results in this r€port only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL. SCIENCES 

' 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Matrix: Water 

Arsenate 2.93 :!' 0.300 1.00 ~giL 1 

Arsenite 12.6 0.300 1.00 ~giL 100 

Inorganic Arsenic 15.6 0.300 1.00 ~giL 100 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

11RD21GW 

1109107-03 

1109107-03 

1109107-03 

[CALC] NIA N/A 

F109264 ll24006 09/24/11 00:38 

F109261 l!25002 09123/ll 14:03 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GlOBAl SCIENCES 

ANALYTICAL RESULTS 

llRDlOGW 

Matrix: Water 

Arsenate 15.2 0.300 1.00 ~gfL 1109107-04 [CALC] N/A N/A 

Arsenite 0.245 0.022 0,075 ~gfL 7.5 1109107-04RE1 F109264 1124006 09/24/11 00:40 

InorganicArsenic 15.4 0.300 1.00 ~gfL 100 1109107-04 F10926l 1!25002 09/23/1114:03 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

EPA.1632 

EPA 1632 

EPA 1632 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Water 

ANALYTICAL RESULTS 

11MP38GW 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Arsenate 188 9.00 30.0 ~giL 1109107-05 [CALC] N/A NIA EPA 1632 

EPA 1632 

EPA 1632 

Arsenite 1.10 0.022 O.D75 ~giL 7.5 1109107-05RE1 F109264 ll24006 09/24/11 00:45 
Inorganic Arsenic 189 9.00 30.0 ~giL 3000 1109107-05RE1 F109261 ll25002 09/23/1114:03 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAl SCIENCES 

Matrix:. Water 

ANALYTICAL RESULTS 

11RD12SW 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Arsenate 21.3 0.300 1.00- rgiL 1109107-06 [CALC] N/A N/A EPA 1632 

EPA 1632 

EPA 1632 

Arsenite 0.714 0.022 0,075 rgiL 7.5 1109107-06RE1 F109264 1!24006 09/24/11 00:46 

InorganicArsenic 22.0 0.300· 1.00 rg/L 100 1109107-06 F109261 1!25002 09/23/1114:03 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

The results in this report only apply to the samples analyzed in accordance with the 
chain Of custody document. This analytical report must be reproduced in its entirety. 
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FRONTitlt 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Matrix: Water 

Arsenate 72.8 ':f 4.50 15.0 )lg/L 

Arsenite 8.52 J 0.900 3.00 

Inorganic Arsenic 81.3 ::f 4.50 15.0 

Frontier Global Sciences, Inc. 

Curti~ Armstrong, Project Manager 

)lg/L 300 

)lg/L 1500 

11RD20SW 

1109107-07 

1109!07-07 

1109!07-07 

[CALC] N/A N/A 

F109264 1!24006 09/24111 00:47 

F109265 1126006 09/25/11 09:53 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 

Page 11 of 401 
1109107 Final Report 

Page 19 of 412 09/29/2011 

0-04 

0-04 

0-04 



FRONTIER" 
GLOBAL SCIENCES-

ANALYTICAL RESULTS 

11MW01GW 

Matrix: Water 

Arsenate 1.93 ·:r 0.300 1.00 ~giL 1109107-08 [CALC] N/A N/A 

Arsenite 1.44 :r 0.022 0,075 ~giL 7.5 1109107-08RE1 F109264 1124006 09/24/11 00:49 

Inorganic Arsenic 3.37 ::J"0.300 1.00 ~giL 100 1109107-08 F109265 ll26006 09/25/11 09:53 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx:206-622-6870 

EPA 1632 

EPA 1632 

EPA 1632 

0-04 

0-04 

0-04 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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FRONTIEI{ 
G l 0 B A L .SCIENCES 

Matrix: Water 

Arsenate 

Arsenite 
Inorganic Arsenic 

28.2 

10.9 

39.1 

0.900 3.00 ~giL 

0.225 0.750 ~giL 

0.900 3.00 ~giL 

Frontier Global Sciences, lnc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

1 

75 

300 

11MP41GW 

1109107-09 

1109107-09RE1 

1109107-09 

[CALC] N/A 

F109264 1124006 

F109265 1126006 

N/A 

09/24/11 00:52 

09/25/11 09:53 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of cuStody document. This analytical report must be reproduced in its entirety. 
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FRONTIER" 
GLOBAL SCIENCES 

ANALYTICAL RESULTS 

11MP31GW 

Matrix: Water 

Arsenate 0.546 0.129 0.429 ~giL 1109107-10 [CALC] NIA 
Arsenite 0.260 0.045 0.150 ~giL 15 1109107-10RE1 F109264 1!24006 

Inorganic Arsenic 0.806 0.129 0.429 ~giL 12.8571' 1109107-10RE1 Fl09265 1!26006 

NIA 

09/24/11 00:54 

09/25/11 09:53 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

EPA 1632 

EPA 1632 

EPA 1632 

Frontier Global Sciences, Inc. The results ln this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Water 

Arsenate 

Arsenite 

Inorganic Arsenic 

3.08 0.300 1.00 

2.07 \1' 0.129 0.429 

5.15 0.300 1.00 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, W A 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

~giL 

~giL 12.8571' 

~giL 100 

11MP33GW 

1109107-11 

1109107-11 

1109107-11 

[CALC] N/A 

F109276 1!26019 

F1 09265 1!26006 

N/A 

09/26/11 09:29 

09/25/11 09:53 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody docmnent, This analytical report must be reproduced in irs entirety. 
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FRONTIEI( 
GLOBAL SCIENCES 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

Matrix: Water 

Arsenate 4.56 J 0.300 1.00 ~giL I 

Arsenite 10.2 0.180 0.600 ~giL 60 

Inorganic Arsenic 14.7 0.300 1.00 ~giL 100 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

11RD20GW 

!109107-12 

1109107-12 

!109107-12 

[CALC] N/A N/A 

Fl09276 1!26019 09/26/11 09:29 

FI09265 1!26006 09/25/11 09:53 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document .. This analytical report must be reproduced in its entirety. 
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GLOBAL SCIENCES 

Matrix: Water 

Arsenate 76.9 '5 2.25 7.50 ~giL 

Arsenite 10.2 "J 0.900 3.00 ~giL 

Inorganic Arsenic 87.1 :J 2.25 7.50 ~giL 

Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

414 Pontius Ave North 
Seattle, WA98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

ANALYTICAL RESULTS 

I 

300 

750 

11RD08SW 

1109107-13 

1109107-13 

[CALC] N/A 

FI09276 1126019 

1109107-13RE! Fl09265 1126006 

N/A 

09/26/11 09:29 

09/25/11 09:53. 

EPA 1632 

EPA 1632 

EPA 1632 

The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its entirety. 
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Laboratory: Frontier Global Sciences, Inc. 

Client: TestAmerica - Seattle 

Instrument ID: AAS-1 

Sequence: ll25002 

Lab Sample ID Analyte 

1!25002-CCB I Inorganic Arsenic 

ll25002-CCB2 Inorganic Arsenic 

ll25002-CCB3 Inorganic Arsenic 

H25002-CCB4 Inorganic Arsenic 

ll25002-ICB1 Inorganic Arsenic 

BLANKS 
EPA 1632 

SDG: 

Project: Red Devil Mine 

Calibration: UNASSIGNED 

Found MRL Units 

-0.003 0.010 f!g/L 

-0.003 0.010 Jlg/L 

-0.001 0.010 Jlg/L 

0.004 0.010 f!g/L 

-0.002 0.010 f!g/L 

Page 58 of 412 

c Method 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 
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Laboratory: Frontier Global Sciences. Inc 

Client: TestAmerica - Seattle 

Instrument ID: AAS-1 

Sequence: li26006 

Lab Sample ID Analyte 

ll26006-CCB 1 Inorganic Arsenic 

ll26006-CCB2 Inorganic AI:senic 

ll26006-CCB3 Iporganic Arsenic 

ll26006-CCB4 Inorganic Aisenic 

II26006-CCB5 Inorganic Arsenic 

ll26006-CCB6 Inorganic Arsenic 

li26006-JCBl Inorganic Arsenic 

BLANKS 
EPA 1632 

SDG: 

Project: Red Devil Mine 

Calibration: UNASSIGNED 

Found MRL Units 

0.0004 0.010 f!g/L 

0.00003 0.010 f!g/L 

-0.001 0.010 f!g/L 

0.0009 0.010 f!g/L 

-0.002 0.010 f!g/L 

-0.002 0.010 f!g/L 

-0.0007 0.010 )lg/L 

Page 59 of 412 

c Method 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 
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Laboratory: Frontier Global Sciences. Inc. 

Client: TestAmerica -Seattle 

Instrument ID: AAS-1 

Sequence: ll24006 

Lab Sample ID Analyte 

1!24006-ICBI Arsenite 

1!24006-CCB I Arsenite 

ll24006-CCB2 Arsenite 

ll24006-CCB3 Arsenite 

ll24006-CCB4 Arsenite 

BLANKS 
EPA 1632 

SDG: 

Project: Red Devil Mine 

Calibration: UNASSIGNED 

Found MRL Units 

0.0008 0.010 Jlg/L 

0.002 0.010 Jlg/L 

0.003 0.010 Jlg/L 

0.002 0.010 Jlg/L 

0.001 0.010 Jlg/L 

Page 57 of 412 

c Method 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 

EPA 1632 
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Laboratory: Frontier Global Sciences. Inc. 

Client: TestAmerica- Seattle 

Instrument JD: AAS-1 

Sequence: 1126019 

Lab Sample ID Analyte 

11260 19-CCB I Arsenite 

11260 19-CCB2 Arsenite 

II26019-CCB3 Arsenite 

1126019-CCB4 Arsenite 

1126019-ICBI Arsenite 

BLANKS 
EPA 1632 

SDG: 

Project: Red Devil Mine 

Calibration: UNASSIGNED 

Found MRL 

0.001 0.010 

0.0006 0.010 

0.00006 0.010. 

0.0005 0.010 

0.0007 0.010 

Page 60 of 412 

Units c Method 

Jlg/L EPA 1632 

J!g/L EPA 1632 

J!g/L EPA 1632 

J!g/L EPA 1632 

J!g/L EPA 1632 

~;>~ 

!/~~~/) 
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FRONTIER" 
GLOBAL SCIENCES 

TestAmerica Seattle 
5755 M1 Skeet Easl 
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Frontier Global Sciences, Inc. 

Curtis Armstrong, Project Manager 

CHAIN OF CUSTODY FORMS 
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Chain of Custody Record 
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414 Pontius Ave North 
Seattle, WA 98109 
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The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report muSt be reproduced in its entirety. 
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GLOBAL SCIENCES 

TestAmerJca SeaHia 
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Frontier Global Sciences, Inc. 

' 

Curtis Armstrong, Project Manager 

u 

CHAIN OF CUSTODY FORMS 

\\~ 
Chain of Custody Record 
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Seattle, W A 98109 
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The results in this report only apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must he reproduced in its entirely. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Laboratory: ACZ Laboratories Inc Lab Project Number: L90363 
Sampling Dates: 08/02/2011 Sample Matrix: Soil 
Analytical Method: Arsenic Bioavailability Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~ 
Technical QA Reviewer: ...,..,. ___ ....,...___, _________ _ 
Project Manager: Bill Richards 

Date: I I /J ! /11 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample 1.0. Laboratory 1.0. 
-

1 11MP90SS L90363-01 

2 11MP36SS L90363-02 

3 11RD30SS L90363-03 

4 11RD18SS l90363-04 

5 11MP32SS L90363-05 

6 11MP52SS L90363-06 

7 11MP25SS L90363-07 

8 11MP59SS L90363-08 

9 11MP34SS L90363-09 

10 11MP17SS L90363-10 

11 11UP09SS l90363-11 

12 11SM13SS L90363-12 

13 11SM28SS L90363-13 

14 11SM18SS L90363-14 

15 

16 

17 

18 

19 

20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

-~X~ Included: no problems 
---=·- Included: problems noted in review 
--:07::-- Not Included and/or Not Available 

NR Not Required 
--=R~S:--- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
-7.X'-- Data Summary sheets 

X Initial and Continuing Calibration results 
-...,;N:-:R~ CRDL Standard results 

X Preparation Blank and Calibration Blank results 
--:N:'.!R~ ICP Interference Check Sample results 
--::*,.-- Matrix Spike recoveries 
--'X:.!-_ Matrix Duplicate results 
_ _,X~- Laboratory Control Sample recoveries 
_ _,N-"R=-- Method of Standard Additions results 

NR ICP Serial Dilution results 
--,!N7.R~ Instrument Detection Limits 
--,!N7.R~ ICP lnterelement Correction Factors 
--,!N-o'R"- ICP Linear Ranges 
--:X.;-- Preparation Log 
_ _,X_,___ Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2011 ROMAS BIOAVAILABILITY SOIL. DOC- 11/16/11 Page 2 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate witt) a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Total Arsenic was analyzed by ICP-MS, EPA Method 6020. 

DV·2011 ROM AS BIOAVAILABILITY SOIL.DOC·11/16/11 Page 3 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora~e Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
non detected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

~~!~~~~1;aMda:~i(t~~~c;~;uectton)fori~n:a;IYlii~.\ ·~~-~i.\ •....•• ;_-'_ ... :. _-_. N_x••·•-•.:_·.· ... -...... -•..... 
Hex{lyl.l.ientC,Ilr<lrn.iYill= .2~Jiour.s .{~r,<lm coll(lp!Io.ll)Jot;a=ll~JY~is, - -.-- .-. · ·····-••·••-·-···~.~----·--
Allotllermetals:·1sOdays (fi'om coli~C:tlon)Joranalysis; .. .c•· •·-·••• <. -

Comments: Analysis met holding time criteria and all samples were received in a cooler with 
ice and at a temperature of 3. rc. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of arsenic in initial and continuing calibration verifications were within 
the control limits 

DV-2011 ROM AS BIOAVAILABILITY SOIL DOC- 11/16/11 Page 4 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

--"X'-- Acceptable 
___ Acceptable with qualification 

Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample with Lab ID L90905-01 was used for total As in MS/MSD analysis and the 
recoveries were within the control limits. Sample 11 MP90SS was used for As (IVBA) matrix 
spike analysis and the recovery was outside of control limits. Qualification was not required 
since the amount of As (IVBA) present in the parent sample was greater than 4X the amount 
spiked. 

DV-2011 ROM AS BIOAVAilABILITY SOil. DOC- 11116111 Page 5 of 10 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blanks for total As and As (IVBA) at 
reporting limit level. 

6. DUPLICATE ANALYSES 

--:-:-- Acceptable 
X Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

· RPD= 2(Value .. 1•Value2l · 
··vall!e 1 +Vall.le2··· 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

Analyte 11MP17SS 11MP90SS RPD (%} 

As, total, mg/kg 
1480 1490 1 

As (IVBA}, mg/L 
14.60 6.02 83* 

As IVBA% (In Vitro RBA},% 
98.6 40.4 84* 

Comments: 
*: The RPDs were outside of control limits (>35%) and the detected As (IVBA) and As IVBA% (In 

vitro RBA) results were qualified as estimated (J). 

Analyte 11RD18SS 11RD30SS RPD (%} 

As, total, mg/kg 
20.8 23.1 11 

As (IVBA}, mg/L 
0.0725 0.0835 14 

As IVBA% (In Vitro RBA},% 
34.9 23.1 41* 

Comments: 
*:The RPD was outside of control limits (>35%) and the detected As IVBA% (In vitro RBA) 

results were qualified as estimated (J). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI; Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Post-digestion spikes • If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

Confirm that anal 

Water samples:.. . . . .·... . . . . ·.· . . .. .. . . . . . . ..• . . . . . . ... · 
ug/l = ·. (Instrument printout concentration. mq/L)(1000 uq/mqlffirialvolume of extract. mt)' 

.(ll)ltiaL\'olultleofextracti mL) · · · · · · · · · ·· · ··· · ··· · · · · · · · · · · ·· · 
,' ____ ----, .. -,-.. :<-<· -<------->-->:;_;- , __ :·; __ -~·::-_·_ 

SoHsa~~·les; •••••·•· \. ·•················ .. ·• .•...... ······•·-··.·•··· .. ··•.•'···••••>•.···-······ x•}•.• •.; .. ;. j. ;C' c;} ···~·•·•·· mg/kg,= llnstrumentprlnt~ut concentrallon.!"g/L!Cfin!llvoluriieofextract, mtlCO:ilo1•Ltmtl ... · .. ·. :·-·· .... · ... 
· ···•·lweigl)t.9lsample•.extract9d,g)(9<001Hglg)(fracti9n,;.olid~E •.. c•··· · .> ,g·:• · ·. ·· ·····•·. ;· 

Comments: Analyte quantitation was acceptable. 
Sample 11 MP90SS 
Arsenic, Total: (294.7 ug/kg) (5050) = 1488235 ug/kg = 1488.235 mg/kg. 
Lab reported 1490 mg/kg. 
Arsenic (IVBA): (120.3 ug/L) (50)= 6015 ug/L = 6.015 mg/L. 
Lab reported 6.02 mg/L. 

Arsenic iVBA%(in Vitro RBA) corresponds to RBAvitro 
RBAvitro = (Me/Mt) x 100 
Where 
Me= mass of metal detected in the extract (mg) 
Mt= mass of metal added to the extract (mg) 
1 00= conversion factor to % 
For sample 11 MP90SS 
Me**= 0.602 mg 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine 
Project Number: 001096.0X70 

Mt***= 1.49 mg 

RBAvitro = (0.602 mg/1.49 mg) x 100 = 40.4% 
Lab reported 40.4%. 

**: Me=IVBA x Ve 

Location: West of Anchoraae Alaska 

Where IVBA = In Vitro Bioavailability Assay {IVBA) result in mg/L 
Ve= Volume of IVBA extract in L 
For sample 11 MP90SS 
IVBA= 6.02 mg/L 
Ve= 0.1L 
Me= (6.02mg/L) (0.1 L) = 0.602 mg 

***: Mt= Tm X Wsx 
Where 
Tm= concentration of metal observed in the 30508 digestate 
Wsx= weight of sample used for IVBA extraction {kg) 
For sample 11 MP90SS 
Tm= 1490 mg/kg 
Wsx= 0.001 kg 
Mt= (1490 mg/kg) (0.001 kg)= 1.49mg 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

-..,..,-- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
___ ERS Screening 

Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL 

QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION AS SOCIA TED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICA TOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring correclive action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 {800) 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 

Sample ID: 11 MP90SS 

Metals Analysis 

Arsenic (IVBA) M6020 ICP-MS 

Arsenic IVBA% (In Calculation (EPA 9200.1-86) 
Vitro RBA) 
Arsenic, total (3050) M6020 ICP-MS 

Soli Analysis 

Solids, Percent CLPSOW390, PART F, D-98 

Soli Preparation 

Air Dry at 34 Degrees USDA No. 1, 1972 
c 
Digestion~ Hot Plate M3050B ICP 

In Vitro EPA 9200.1-86 
Bloaccesslblllty Assay 
Sleve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

REPIN.02.06.05.01 

6.02 J 
40.4 "::) 

1490 

82.8 

-Inorganic-Anal}1icaf _ 
_ Results _ -

o.c·-~-~-~--- ~~--~~· -~·-.1;'-:....2 

ACZ Sample ID: L90363·01 

Date Sampled: 08/02/1112:30 

Date Received: 09/09/11 

Sample Matrix: Soil 

mg/L 

% 

mg/Kg 

% 

0.03 0.1 10/12/11 9:24 msh 

10114/1114:33 calc 

3 10 10/01/11 3:32 pmc 

0.1 0.5 09/30/11 7:00 ndj 

09/23/11 12:00 brd 

09/29/11 10:34 mss2 
1 0/08/11 4:02 brd 

10/06/11 9:00 thf 

,. Please refer to Qualifier Reports for details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 {800} 334-5493 

Ecology & Environment, Inc. 

Project ID: Red Devil Mine 

Sample ID: 11 MP36SS 

Metals Analysis 

Arsenic (JVBA) M6020 JCP-MS 

Arsenic IVBA% (In Calculation (EPA 9200.1-86) 
Vitro RBA) 
Arsenic, total (3050) M6020 ICP-MS 

Soli Analysis 

Solids, Percent 

Soil Preparation 

Air Dry at 34 Degrees 
c 
Digestion- Hot Plate 
In Vitro 
Bioaccesslblllly Assay 
Sleve-250 um (60 
mesh) 

REPIN.02.06.05.01 

CLPSOW390, PART F, D-98 

USDA No.1, 1972 

M30508 tCP 

EPA 9200.1·86 

ASA No.9, 15-4.2.2 

7.32 J 
19.9 ::.) 

3680 

78.6 

:lnorganic·~nalyjicat · · 
· . . Results ' : · 

- ~~~~' =L;..,.-1-'-'--·~·~---~· 

ACZ Sample ID: L90363-02 
Date Sampled: 08102111 11:55 
Date Received: 09/09/11 
Sample Matrix: Soil 

mg/L 

% 

mgiKg 

% 

0.03 0.1 10/12111 9:27 msh 

10/14111 14:33 calc 

5 20 10101111 3:35 pmc 

0.1 0.5 09130111 7:00 ndj 

09123/1112:17 br<l 

09129111 10:55 mss2 
10108111 10:23 brd 

10106111 9:05 thf 

* Please refer to Qualifier Repol1s tor details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (BOO) 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 
Sample ID: 11RD30SS 

Arsenic (IVBA) 
Arsenic IVBA'% (In 
Vitro RBA) 
Arsenic, total (3050) 

Soil Analysis 

Solids, Percent 

Soil Preparation 

Air Dry at 34 Degrees 
c 
Digestion . Hot Plate 
In Vitro 
Bloaccesslblllty Assay 
Sieve-250 urn (60 
mesh) 

REPIN.02.06.05.01 

M6020 ICP-MS 
Calculation (EPA 9200.1-86) 

M6020 ICP-MS 

CLPSOW390, PART F, 0-98 

USDA No.1, 1972 

M30508 ICP 
EPA 9200.1·86 

ASA No.9, 15-4.2.2 

36.1 

23.1 

45.3 

·Inorganic· Analytical· 
- Results, , · · ' -~-=-~-~~-·-,._,-:., __ .::__ ~-

ACZ Sample ID: L90363-03 

Date Sampled: 08/0211116:30 

Date Received: 09/09/11 

Sample Matrix: Soil 

0.0005 0.002 1 0/12/11 9:29 

% 10/14/1114:33 

mg/Kg 0.3 10/01/11 3:38 

% 0.1 0.5 09/30/11 7:00 

09/23/11 12:35 

09/29/1111:17 
10/08/1113:33 

1 0/06/11 9:11 

msh 
calc 

pmc 

ndj 

brd 

mss2 
brd 

thf 

• Please refer to Qualifier Reports for detaHs. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (BOO) 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 
Sample ID: 11RD18SS 

Metals Analysis 

Arsenic (IVBA) M6020 ICP-MS 

Arsenic IVBA% (In Calcuialion (EPA 9200.1-86) 
Vitro RBA) 
Arsenic. total (3050) M6020 ICP-MS 

Soli Analysis 

Solids, Percent 

Sol/ Preparation 

Air Dry at 34 Degrees 
c 
Digestion - Hot Plate 
In Vitro 
Bloaccessibliity Assay 
Sieve-250 um (60 
mesh) 

REPIN.02.06.05.01 

CLPSOW390, PART F, D-98 

USDA No.1, 1972 

M3050B ICP 

EPA 9200.1-86 

ASA No.9, 15·4.2.2 

0.0725 

34.9 ::r 
20.8 

54.0 • 

, lnorga!lic A.n~lyj:lcat 
. · Results -· • -

=_';_~~, .... L.:-'""'--~~~-::... __ --"'-~-

ACZ Sample ID: L90363-04 

Date Sampled: OB/02/1116:07 
Date Received: 09/09/11 
Sample Matrix: Soil 

mg/L 

% 

mg/Kg 

% 

0.0005 0.002 10/12/11 9:31 msh 
10/14111 14:33 calc 

0.3 10/01/11 3:50 pmc 

0.1 0.5 09/30/11 7:00 ndj 

09/23111 12:52 · brd 

09/29/11 11 :38 mss2 
10/08/11 16:44 brd 

10/06/11 9:17 thf 

~ Please refer to Qualifier Reports tor details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 {800) 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 

Sample ID: 11MP32SS 

Metals Analysis 

Arsenic (IVBA) M6020 ICP-MS 

Arsenic IVBA% (In Calculation (EPA 9200. 1-86) 
Vitro RBA) 
Arsenic, total (3050) M6020 ICP-MS 

Soli Analysis 

Solids, Percent 

Soil Preparation 

Air Dry at 34 Degrees 
c 
Digestion . Hot Plate 
In Vitro 
Bloaccesslblllty Assay 
Sleve-250 urn (60 
mesh) 

REPIN.02.06.05.01 

CLPSOW390, PART F. D-98 

USDA No. 1, 1972 

M30508 ICP 

EPA 9200.1-86 

ASA No.9, 15-4.2.2 

12,90 ::r 
15.2 ::l 

8500 

77.5 • 

Jnorga"nic A'n~ly!ic~il · 
· Results · 

~--'_: _ _:.~-~'~'-~-·~-~-

ACZ Sample ID: L90363-05 
Date Sampled: 08/02/11 11:35 
Date Received: 09/09/11 
Sample Matrix: Soil 

mg/L 

% 

mg/Kg 

% 

0.05 0.2 10/121119:37 msh 

10/14/1114:33 calc 

10 40 10/01/11 3:53 pmc 

0.1 0.5 09/30/11 7:00 ndj 

09/23/1113:10 brd 

09/29111 12:00 mss2 
10/08/1119:54 brd 

1 0/06/11 9:23 thf 

,.. Please refer to Qualifier Reports for details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (800} 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 
Sample ID: 11 MP52SS 

Metals Analysis 

Arsenic (IVBA) M6020 ICP-MS 

Arsenic IVBA% (In Calculation (EPA 9200. 1-86) 
Vitro RBA) 
Arsenic, total (3050) . M6020 ICP-MS 

Soli Analysis 

Solids, Percent CLPSOW390, PART F, D-98 

Soli Preparation 

Air Dry at 34 Degrees USDA No. 1, 1972 
c 
Digestion- Hot Plate M3050B ICP 

In VItro EPA 9200.1-86 
Bioaccessibllity Assay 
Sleve-250 urn (60 ASA No.9, 15-4.2.2 
mesh) 

REPIN.02.06.05.01 

15.30 :r 
39.1 -:J 

3910 

88.0 

'ino_rg~ili'c -~_rial\t!ical 
-' - · : Results - : · 
:~-~~""~""""---' --"=.::.-~-~ 

ACZ Sample ID: L90363-06 
Date Sampled: 08/0211110:30 
Date Received: 09/09/11 
Sample Matrix: Soil. 

mg/L 

% 

mg/Kg 

% 

0.05 0.2 10/12111 9:38 msh 

10/14/1114:33 calc 

5 20 10/01/11 3:56 pmc 

0.1 0.5 09/30/11 7:00 ndj 

09/23/11 13:28 brd 

. 09/2911112:21 mss2 
10/08/11 23:05 brd 

10/06/11 9:28 thf 

* Please refer to Quafit;er Reports tor details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (BOO) 334·5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 
Sample ID: 11MP25SS 

Metals Analysis 

Arsenic (IVBA) M6020 ICP·MS 

Arsenic IVBA% (In Calculation (EPA 9200.1-86) 
VItro RBA) 
Arsenic, total (3050) M6020 ICP·MS 

Soli Ana~sls 

Solids, Percent CLPSOW390, PART F, D-98 

Soli Preparation 

Air Dry at 34 Degrees USDA No. 1, 1972 
c 
Digestion~ Hot Plate M3050B ICP 

In Vitro EPA 9200.1-86 
Bioaccesslblllty Assay 
Sleve-250 urn (60 ASA No.9, 15·4.2.2 
mesh) 

REPIN.02.06.05.01 

30.5 ·.:r 
47.3 :r 

6450 

88.7 

lnorg~u1i~'.AnaiY:J;icaf· 
" .· Results · . 
J- ,_.,__._:,"'~'"''-' -"'-= '~~~JJ ... -=~ 

ACZ Sample ID: L90363-07 
Date Sampled: 08/02111 12:10 
Date Received: 09/09/11 
Sample Matrix: Soil 

mg!L 

% 

mg/Kg 

% 

0.1 0.4 10112111 9:40 msh 

10/14111 14:33 calc 

10 40 10/01/11 3:59 · pmc 

0.1 0.5 09/30/11 7:00 ndj 

09/23/11 13:45 brd 

09/29/11 12:42 mss2 
10/09/11 2:15 brd 

1 0/06/11 9:34 thf 

~~ 
111 1!" /;; 

*Please refer to Qualifier Reports tor details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (BOO) 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 

Sample ID: 11 MP59SS 

Metals Analysis 

Arsenic (IVBA) M6020 ICP-MS 

Arsenic IVBA% (In Calculation (EPA 9200.1-86) 
Vitro RBA) 
Arsenic, total (3050) M6020 ICP-MS 

Soil Analysis 

Solids, Percent 

Soli Preparation 

Air Dry at34 Degrees 
c 
Digestion - Hot Plate 
In Vitro 
Bloaccesslblllty Assay 
Sleva-250 urn (60 
mesh) 

REPIN.02.06.05.01 

CLPSOW390, PART F, D-98 

USDA No. 1, 1972 

M3050B ICP 

EPA 9200.1-86 

ASA No.9, 15-4.2.2 

0.695 :r 
12.9 ::J 

538 

92.2 

: inorgani~·1\nalytical. 
- ~- · Results · · ·:. ' 

_..:...<~-=~h~-"""'--~-~""-"""'~~.....li.c 

ACZ Sample ID: L90363·08 
Date Sampled: 08/02/11 11:00 
Date Received: 09/09/11 
Sample Matrix: Soil 

mg/L 

% 

mg!Kg 

% 

0.003 0.01 10/12111 9:42 msh 

10/14/11 14:33 calc 

4 10/01111 4:02 pmc 

0.1 0.5 09/30/11 7:00 nd) 

09/23/1114:03 brd 

09/29/11 13:04 mss2 
10/09/11 8:36 brd 

10/06/11 9:40 thl 

* Please refer to Qualifier Reports tor details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (BOO) 334·5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 
Sample ID: 11 MP34SS 

· Metals Analysis 

Arsenic (IVBA) M6020 ICP·MS 

Arsenic IVBA% (In Calculation (EPA 9200.1·86) 
Vitro RBA) 
Arsenic, total (3050) M6020 ICP·MS 

Soil Analysis 

Solids, Percent CLPSOW390, PART F, D·98 

Soli Preparation 

Air Dry at 34 Degrees USDA No. 1, 1972 
c 
Digestion . Hot Plate M30508 ICP 
In Vitro EPA 9200.1-86 
Bloaccesslbllity Assay 
Sleve-250 um (60 ASA No.9, 15-4.2.2 
mesh) 

REPIN.02.06.05.01 

2.29 -:1 
2.7 J 

8270 

85.1 

·Inorganic Ai:tal)iical 
.' · . r Results -'= -.' ') ). ·,_.:~~~..._,_;__;._ __ .~-=--~-

ACZ Sample ID: L90363-09 

Date Sampled: 08/02/11 11:45 

Date Received: 09/09/11 

Sample Matrix: Sol/ 

mg/L 

% 

mg!Kg 

% 

O.D1 0.04 10/12111 9:44 msh 

10/14/1114:33 calc 

10 40 10/01/11 4:05 pmc 

0.1 0.5 09/30/11 7:00 ndj 

09/23/1114:21 brd 

09/29/11 13:25 mss2 
10/09/11 11 :46 brd 

10/06/11 9:46 thf 

* Please refer to Qualifier Reports for details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 {800) 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 
Sample ID: 11MP17SS 

Metals Analysis 

Arsenic (JVBA) M6020 JCP-MS 

Arsenic JVBA% (In Calculation (EPA 9200.1·86) 
Vitro RBA) 
Arsenic, total (3050) M6020 JCP-MS 

Soil Analysis 

Solids, Percent 

Soli Preparation 

Air Dry at 34 Degrees 
c 
Digestion· Hot Plate 

In Vitro 
Bloaccesslbility Assay 
Sleve-250 um (60 
mesh) 

REPIN.02.06.05.01 

CLPSOW390, PART F, D-98 

USDA No.1, 1972 

M3050B JCP 

EPA 9200.1-86 

ASA No.9, 15·4.2.2 

14.60 J 
98.6 J 

1480 

82.6 

. hlorganic;AnaiM!ical:, 
· . : .- Results -
~~~,..-::_ .. ~.;~~~-~~ 

ACZ Sample ID: L90363-10 

Date Sampled: 08/02/1112:20 

Date Received: 09/09/11 
Sample Matrix: Soil 

mg/L 

% 

mg/Kg 

% 

0.03 0.1 10112111 9:46 msh 

10/14/1114:33 calc 

3 10 10101111 4:08 pmc 

0.1 0.5 09/30/11 7:00 nd) 

09/23/1114:38 brd 

09/2911113:47 mss2 
10/09/11 14:57 brd 

10/06/11 9:51 thf 

*Please refer to Qualifier Reports for details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Sleamboat Spnngs, CD 80487 {800) 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 

Sample ID: 11UP09SS 

Metals Analysis 

Arsenic (IVBA) M6020 ICP-MS 

Arsenic IVBA% (In Calculation (EPA 9200. t-86) 
Vitro ABA) 
Arsenic, total (3050) M6020 ICP-MS 

Soli Analysis 

Solids, Percent 

Soli Preparation 

Air Dry at 34 Degrees 
c 
Digestion· Hot Plate 

In VItro 
Bloaccessiblllty Assay 
Sieve-250 um (60 
mesh} 

REPIN.02.06.05.01 

CLPSOW390, PART F, D-98 

USDA No. 1, 1972 

M3050B ICP 

EPA 9200.1·86 

ASA No.9, 15-4.2.2 

0.2194 cJ 
68.1 ::r 
32.2 

51.0 

~ ioorgai)i9 An~IY1Jcjt'7i 
· .c Results"·;> ~ ~\ 

~"""'~-·~~.:.~'::w~~~~:::,=-.='""-:d 

ACZ Sample ID: L90363·11 
Date Sampled: 08/02111 14:50 
Date Received: 09/09/11 
Sample Matrix: Soil 

mg/L 

% 

mgiKg 

% 

0.0005 0.002 10/12111 9:48 msh 

10/1411114:33 calc 

0.3 10/01/11 4:11 pmc 

0.1 0.5 09/30/11 7:00 nd) 

09/23/1114:56 brd 

09/29/11 14:08 mss2 
10/09/11 18:07 brd 

10/06/11 9:57 thf 

* Please refer to Qualifier Reports tor details. 
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ACZ Laboratories, Inc. 
2713 Downhill Drive Steamboat Springs, CO 80487 {800} 334-5493 

Ecology & Environment, Inc. 
Project ID: Red Devil Mine 
Sample ID: 11 SM13SS 

Metals Analysts 

Arsenic (IVBA) M6020 ICP-MS 

Arsenic IVBA% (In Calculation (EPA 9200. 1-86) 
VItro RBA) 
Arsenic, total (3050) M6020 ICP-MS 

Soil Analysts 

Solids, Percent CLPSOW390, PART F, D-98 

Soli Preparation 

Air Dry at 34 Degrees USDA No. 1, 1972 
c 
Digestion - Hot Plate M3050BICP 

In Vitro EPA 9200.1-86 
Bioaccesslblllty Assay 
Sleve-250 urn (60 ASA No.9, 15-4.2.2 
mesh) 

REPIN.02.06.05.01 

OA242 'J 
7.6 '5 

558 

77.9 

• 

Inorganic Arlalytical' -
~ , _· ,_- Resuits - : .-· · 
~,..;:.~~--·~=-=~-~' .~i'i-...!2'.~-

ACZ Sample ID: L90363-12 

Date Sampled: 08/02/1113:55 

Date Received: 09/09/11 

Sample Matrix: Soil 

mg/L 

% 

mg!Kg 

% 

0.0005 0.002 10/12111 9:50 msh 

10/14/1114:33 calc 

4 10/01/11 4:15 pmc 

0.1 0.5 09/30111 7:00 ndj 

09/23/1115:14 brd 

09/29/11 14:30 mss2 
10/09/11 21:18 brd 

10/06111 10:03 thf 

* Please refer to Qualifier Reports tor details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (BOO) 334-5493 

Ecology & Environment, Inc. 

Project ID: Red Devil Mine 
Sample ID:· 11SM28SS 

Metals Analysis 

Arsenic (IVBA) M6020 ICP-MS 

Arsenic IVBA% (In Calculalion (EPA 9200.1-86) 
VItro ABA) 
Arsenic, total (3050) M6020 ICP-MS 

Soli Analysis 

Solids, Percent CLPSOW390, PART F, D-98 

Soli Preparalion 

Air Dry at 34 Degrees USDA No.1, 1972 
c 
Digestion- Hot Plate M3050B ICP 

In Vitro EPA 9200.1-86 
Bloaccessibility Assay 
Sleve-250 urn (60 ASA No.9, 15-4.2.2 
mesh) 

REPIN.02.06.05.01 

0.1963 J' 
43.0 -:r 
45.7 

74.9 

· Inorganic ~naiY!ical· 
l - YJ ' 

· - ' Results ,-.,, 
--~...-..!..:;,..;' ._.: ___ ~----.......:~ld:t~,.'.----

ACZ Sample ID: L90363-13 
Date Sampled: 08!02/11 13:25 
Date Received: 09/09/11 
Sample Matrix: Soil 

mg/L 

% 

mg/Kg 

% 

0.0005 0.002 10/121119:51 msh 

10/14/11 14:33 calc 

0.3 10/01/114:18 pmc 

0.1 0.5 09/30/11 7:00 ndj 

09/23/11 15:31 brd 

09/29/11 14:51 mss2 
1 0/10/11 0:28 brd 

1 0(06/11 10:09 thf 

* Please refer to Qualifier Reports for details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 {800) 334-5493 

· Ecology & Environment, Inc. 
Project ID: Red Devil Mine 

Sample ID: 11 SM18SS 

Metals Analysis 

Arsenic (IVBA) 
Arsenic IVBA% (In 
VItro ABA) 
Arsenic, total (3050) 

Soli Analysis 

Solids, Percent 

Soli Preparation 

Air Dry at 34 Degrees 
c 
Digestion - Hot Plate 
In VItro 
Bioaccesslblllty Assay 
Sleve-250 um (60 
mesh) 

REPIN.02.06.05.01 

M6020 ICP-MS 
Calculation (EPA 9200.1-86) 

M6020 ICP-MS 

CLPSOW390, PART F, D-98 

USDA No. 1, 1972 

M3050B ICP 
EPA 9200.1-86 

ASA No.9, 15-4.2.2 

0.1611 
3.9 

407 

83.5 

ACZ Sample ID: L90363·14 
Date Sampled: 08!02/11 14:27 
Date Received: 09/0911 1 
Sample Matrix: Soil 

mg/L 

% 

mg!Kg 

% 

0.0005 0.002 

4 

0.1 0.5 

10/12111 9:59 
10/1411114:33 

10101/11 4:27 

09/30111 7:00 

09/23/11 15:49 

09/29/11 15:12 
10/1 0/11 3:39 

10/06/1110:14 

msh 
calc 

pmc 

ndj 

brd 

mss2 
brd 

thf 

• Please refer to Qualifier Repotts for details. 
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ACZ Laboratories, Inc. 
2773 Downhill Drive Steamboat Springs, CO 80487 (BOO) 334-5493 

Ecology & Environment, Inc. ACZ Project ID: L90363 
Project ID: Red Devil Mine 

Arsenic (IVBA) M6020 ICP-MS 

ICV 

ICB 

10/12111 9:11 MS111007·2 

10112/119:13 

ICSA 10/12/11 9:14 

ICSAB 10/12/11 9:16 MS111006·5 
PBS 10/12111 9:20 

LFB 10!12/119:22 81111005-1 

MS 10/12111 9:26 50XRBLP 

.05 

.02002 

WG311262 

WG3112621CV 

WG3112621CB 

WG3112621CSA 

WG3112621CSAB 

WG311121 PBS 

WG311121LFB 

L90363.01MS 

WG311262CCV1 

WG311262CCB1 

L903S3·13SDL 

CCV 10/121119:33 MS110919-5 .25025 

CCB 10112111 9:35 

SOL 10112/119:53 

WG311262CCV2 CCV 10/12/11 9:55 MS110919-5 .25025 

WG311262CCB2 COB 10/12/11 9:57 

L90383-14DUP DUP 10/1211110:00 

WG311262CCV3 CCV 10112/1110:02 M$110919-5 .25025 

WG311262CCB3 CCB 10/12/1110:04 

Arsenic, total (3050) M6020 ICP-MS 

WG310663 

WG3106831CV 

WG3106631CB 

WG31C663ICSA 

WG310663ICSAB 

WG310492PBS 

WG310492LCSS 

ICV 10/011113:07 MS110912-5 

ICB 10/01/11 3:10 

ICSA 10/01/11 3:13 

ICSAB 10101111 3:16 

PBS 10/01111 3:23 

LCSS 10/01/11 3:26 

MS110913·4 

PCN38228 

WG310492LCSSD LCSSD 10/01111 3:29 PCN38228 

l90363·03SDL 

WG31C663CCV1 

WG310663CCB1 

WG310683CCV2 

WG310663CCB2 

L90905·01MS 

l90905-01 MSD 

WG310663CCV3 

WG310663CCB3 

SOL 

CCV 

CCB 

CCV 

CCB 

MS 

MSD 

CCV 

CCB 

10101/11 3:41 

10/011113:44 . MS110919·5 

10/01/113:47 

10/01/11 4:21 

10/01/11 4:24 

MS110919-5 

10/01/11 4:33 MS20XSOIL 

10101/11 4:36 MS20XSOIL 

10/01/11 4:39 MS110919·5 

10/01/11 4:42 

.05 

.02002 

109 

109 

.25025 

.25025 

25.25 

25.25 

.25025 

.05086 mWL 101.7 90 110 

U mg!L -0.0015 0.0015 

U mg/L ·0.002 0.002 

.0204 m!)fl 101.9 80 120 

U mgll(g -0.0015 0.0015 

1.09 mg/L 109 80 120 

6.02 6.515 mg!Kg 49.5 75 125 

.2438 mgfl 97.4 90 110 

U mg!L ·0.0015 0.0015 

.1963 .09945 mg!Kg 

.2415 mgll 96.5 90 110 

U mgll -0.0015 0.0015 

.1611 .1585 mg/Kg 

23.1 

.2403 mgll 

U mg/L 

.04902 mgfl 

U mg/L 

U mg!L 
.02051 

u 
99.6 

mg!L 
mgll(g 

mg/Kg 

103.4 mg!Kg 

23.85 mg!Kg 

96 

98 

102.4 

.. 2533 mg!L 101.2 

U mg/L 

.264 mgfl 105.5 

U mg!L 
27.8 mg/Kg 94.3 

90 110 

·0.0015 0.0015 

90 110 

-0.0015 0.0015 

-0.002 0.002 

80 
·0.9 

90.4 

90.4 

120 

0.9 

128 
128 

90 . 110 

·0.0015 0.0015 

90 110 

-0.0015 0.0015 

75 125 

49.3 10 

1.6 20 

3.7 20 

3.2 10 

4 

4 26.4 mg!Kg 88.7 75 125 5.17 20 

.2533 m.!YL 101.2 90 110 

U mg!L ·0.0015 0.0015 

Solids, Percent CLPSOW390, PART F, D-98 

WG310557 

WG310557PBS 

L90363-14DUP 

REPIN.01.06.05.01 

PBS 09/30/11 7:00 

OUP 09/30/11 7:00 

u 
83.5 84.25 

% 

% 

99.9 100.1 
0.9 20 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

Laboratory: Columbia Analytical Services Lab Project Number: K1108356 
Sampling Dates: 08/20/11 Sample Matrix: Tissue 
Analytical Method: Arsenic Speciation by EPA 1632 Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy.Song ~ 4 
Technical QA Reviewer: 
Project Manager: B~ii::-1-=R::-ic-:h-a-r-:d:-s----------

Date: I// 2> "'}11 
) Date: ____ _ 

Date: ____ _ 

SAMPLE IDENTIFICATION: 

·-~~~~~~e.. No. Sample I. D. 
-~-~-

Laboratory 1.0. 
~-~--.. 

1 11UP04BF K 1108356-008 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

DV-2011 RDM ARSENIC SPECIATION 1632TISSUE.DOC-11/30/11Page 1 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ x,.,__ Included: no problems 
--·-=-- Included: problems noted in review 
--:0:::-- Not Included and/or Not Available 

NR Not Required 
--:=R::=S'- Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
NR Matrix Spike recoveries 
NR Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV·2011 ROM ARSENIC SPECIATION 1632TISSUE.DOC-11/30/11Page 2 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation . 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike NA 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NA 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. NA: Not Analyzed 

DV-2011 ROM ARSENIC SPECIATION 1632 TISSUE.DOC-11/30/11Page 3 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: All samples were received at 0.1 oc and the holding time was met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of inorganic arsenic and arsenite in initial and continuing calibration 
verifications were within the control limits 

DV-2011 RDM ARSENIC SPECIATION 1632 TISSUE. DOC- 11/30/11Page 4 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Proiect Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!,x~ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated non detected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS for inorganic arsenic and arsenite were within the 
control limits generated by the laboratory. 

4. MATRIX SPIKE 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: No MS/MSD analysis was performed from this SDG. 

DV-2011 RDM ARSENIC SPECIATION 1632 TISSUE.DOC-11/30/11Page 5 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of AnchoraQe Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blanks for inorganic arsenic and 
arsenite at reporting limit level. 

6. DUPLICATE ANALYSES 

Acceptable 
Acceptable with qualification 
Unacceptable 

X No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

___ Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

21Vallle 1· .• value,2l 
Valye1 +Vall.le2· 

Comments: 

DV-2011 ROM ARSENIC SPECIATION 1632 TISSUE.DOC-11130111Page 6 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
Acceptable with qualific(ltion 
Unacceptable 

X Not required 

' 

Interference Check Samples {ICS) ·Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis· Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 
--,...- Unacceptable 

X Not required 

Post-digestion spikes· If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

DV-2011 ROM ARSENIC SPECIATION 1632TISSUE.DOC-11/30/11Page 7 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Proiect Number: 001096.0X70 

9. ANALYTE QUANTITATION 

Confirm that anal te uantitation was erformed correct! the follow in formulas: 

\1\l~t~ff;~friRI .. e.!!;y'~- ...... ··· ~' s£'.·.·.:r<.;,c..... F..• ·.··~ •. ~.. c.O: .......... y"··· !~¥}' ;• .. ·.v . · · ... ·• .. {.·. ···= 
;~,~::~~~1~~~~~~~~,r:·!~-;,~;~Jw~E,;z'i1~·~·:;:·j~· ~;;' , 
njg/kg;','. !lnstrumenlprintout concehtraliori. mg/LJ<final volurmiofextractimL)io:oo1·1£/mU · - · , ;~ 

. . '•jwelgltt of sample extracte(l, 9J(0.001l<glg)(fractlonslllidst .. ·.·· ... 

Comments: Ana lyle quantitation was acceptable. 
The validator contacted the laboratory and verified followings: With the exception of CVAA Hg 
(7471 B), all of the analyses were performed on dried sample (oven dried for JCP/JCP-MS/Se
Hydride, freeze dried for Me-Hg and As speciation) and the reported results were dry weight 
basis. 
Sample 11 UP04BF 

Inorganic Arsenic: (57.8 ng/g) (1ugf1000 ng) = 0.0578 ugfg. 
Lab reported 0.06 ugfg. 

Arsenite: (26.7 ngfg) (1 ugf1000 ng) = 0.0267 ugfg. 
Lab reported 0.03 ugfg. 

Arsenate: (0.0578 ugfg)- (0.0267 ugfg) = 0.0311 ugtg. 
Lab reported 0.03 ugfg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qua.lification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 

DV·2011 ROM ARSENIC SPECIATION 1632 TISSUE.DOC· 11/30/11 Page 8 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the E1!:!fY: 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP!. 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICA TOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Arsenic (Ill) 
Arsenic (V) 
Inorganic Arsenic 

KIJ08)56icpJct·IIOIJIIIJ 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Ecoiogy Arid Environment, Incorporated 
Red Devil Mine 
Plant tissue 

Total Metals 

IIUP04BF 
KII08356-008 

Prep Analysis 
Method Method MRL MDL 

Method 1632 Rev. A 0.05 0,02 
Method 1632 Rev. A 0.05 0,02 
Method 1632 Rev. A 0.04 0.02 

51 

Dilution Date 
Factor Extracted 

09123111 
NA 

09/22111 

Service Request: KII08356 
Date Collected: 08/20/11 
Date Received: 09107/11 

Units: uglg 
Basis: Dry 

Date Result 
Analyzed Result Notes 

09/2411 i 0,03 J 
NA 0.03 J 

09123111 0.06 

PageNll.: 



Client: 
ProJect: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Arsenic (lll) 
ArsenicM 
Inorganic Arsenic 

Kll08356icp.jc! • 4 09fl71ll 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Ecology And Environment, Incorporated 
Red Devil Mine 
Plant tissue 

Total Metals 

Method Blank 
K 1108356-MB3 

Prep Analysis 
Method Method MRL MDL 

Method 1632 Rev. A 0.05 0.02 
Method 1632 Rev. A 0.05 0.02 
Method 1632 Rev. A 0.04 0.02 

54 

Dilution Date 
Factor Extracted 

09/23111 
NA 

09122111 

Service Request: K 1108356 
Date Collected: NA 
Date Received: NA 

Units: uglg 
Basis: Dry 

Date Result 
Analyzed Result Notes 

09/24111 NO 
NA ND 

09/23111 ND 

P3gC No.: 



I 
Client: Ecology and Environment C HAl N of CUSTODY Page 1 of2 

~5, Columbia · 
Project Method or Shipment 

Red Devil Mine 
Analytical Services· Project 

Ed Wallace (CASj Bill Richards (E&E) 
Telephone No. \Fax No. 

ManaQer 1(206) 624-9537 
800.695.7222 Special Oetecllon 

WNW.caslab.com Cooler45 Umli/Reporting 

Matrrx rsv. .. 
~ • " 
~ 

I 
~ I :a ~ 
m ., 

0 
~ e! <JJ 5 ::. z "' e ci m 

~ ~ • .;! F' z c 

" c " m ~ ::;; "' 0 c g Cl j:: 0 ~ 

~ c. ...J ::;; 0> "' E ·8 0> 0> ;:: r . ., 
.ll :& c 'E • 'ii >. :!l. E ~ <JJ 0 ~ E .0 E E 'iii £ VJ ,= • .. .~ r1l . _<1i l.f _&', __i _,! <JJ 

11MP38WS 1. X X 8118111 1728 X X 

11SM18WS 1 X X 8119/11 1812 X X 

11SM81GA 1 X X 8/19/11 1928 X X X 

11MP27GA 1 X X 8/19/11 0942 X X X 

11SM82WS 1 X X 8/20/11 1058 X X x· 
11RD11GA 1 X X 8/22111 1207 X X X 

11MP20GA 1 X X 8/19/11 1211 X . X c 
11UP04BF 1 X X 8!20111 1817 X X X X <JJ 

11RD15WS 1 X X • 8122111 1739 X X X "' 
11RD18BL 1 X X 8123111 1320 X X 0: 

11MP38GA 1 X X 8/18111 1614 X X . ..: 
11SM07WS 1 X X 8120/11 1511 X X X ::;; 

11UP04BL 1 X X 8!20/11 1847 X X X 

11UP02BL '1 X X 8/21111 1017. X X 

Sample Received Intact Yes No Temperature received: Ice No ice 

Relinq. by s2er (S!gn & Print Name) . ~ 

Dai6 ;~• RecewE&P7~ L 
.///.A/f --"",.--' /{t!.J~ A. W../ /A'i'J .I L~ \~oN~1J6 ~ Relinquished by 

/ ~'ot .d. h .. A'. .(J,..d, ~ 9fi/7( H'/,,:, Received by .' ~ 

Relinquished by \..,../ /'~ D.., 'Tlme Received by .L.L .L ' ReUnquished by Date ·Time Rece;vedbylabomlo<Y /:l';;b/.//'L_' &f'J1Date'IJ2Ij/ Tim:..!J..i!:/5._ 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

Laboratorv: Brooks Rand Labs Lab Proiect Number: 1141007 
Samplina Dates: 9/22/11 thru 9/23/11 Sample Matrix: Soil 
Arialvtical Method: HaSSE bv EPA 1631 Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song~-~ 
Technical QA Reviewer:":':':"::-:--:--:-----~--:_---
Project Manager: Bill Richards 

12-/iJ/1 Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. Laboratory 1.0. 

1 11KR15SD 1141007-01 

2 11KR14SD 1141007-02 

3 11KR12SD 1141007-03 

4 11KR08SD 1141007-04 

5 11KR17SD 1141007-05 

6 11KR16SD 1141007-06 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 . 

19 

20 

DV-2011 ROM HG SSE SOIL 1631 3.DOC- 1212111 Page 1 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ X:-'--- Included: no problems 
--*-::--- Included: problems noted in review 
-....,.0':"=-- Not Included and/or Not Available 

NR Not Required 
_...!.R,S::...._ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
* Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2011 ROM HG SSE SOIL 1631 3.DOC-12/2/11 Page 2 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples NO 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Mercury speciation in soil/sediment by 5-Step Extraction per SOP BR-0013 was performed and 
analyzed by cold vapor atomic fluorescence spectroscopy mercury analyzer. 
The extractants used are: De-ionized water (FO & F1 }, a synthetic "stomach acid" (F2}, 1M KOH 
(F3}, 12M HN03 (F4}, and aqua regia (F5}. All samples were analyzed in accordance with EPA 
Method 1631. 

DV-2011 ROM HG SSE SOIL 1631 3.DOC- 1212111 Page 3of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

All Sample Matrices: .··· . . ........ · .· . . .. ··· .. . .. . 
Mercllry: 2.6days (fron1 C()llection)Jor analysis; ...... ···•·· ·. •· ..... 
Hexavalentc:;hr()mium:·.2.4.1l.ours(f~oll1 collecti()n) for;~nalysis. 
All o·thermetals: 160da s from collection for anal sis;· .. 

Comments: Analysis met holding time criteria and all samples were received in a cooler with 
ice and at a temperature of 2.6•c. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 60-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of mercury in initial and continuing calibration verifications were 
within the control limits 

DV-2011 RDM HG SSE SOIL 16313.DOC-1212111 Page4of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

--'X.o...._ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 11 KR14SD was used for total Hg in MS/MSD analysis and the recoveries 
were within the control limits. 

DV·2011 ROM HG SSE SOIL 1631 3.DOC- 12/2/11 Page 5 of 11 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

Acceptable 
X Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: Trace amount (0.17 ng/g) of mercury was detected in the BLANK?. Qualification 
was not required since mercury concentration in the samples was a lot more than 5X the blank 
concentration. Also, trace amount (0.16 ng/g) of Hg(F2) was detected in the BLANK5 and the 
detected Hg(F2) results in samples 11 KR08SD, 11 KR12SD, 11 KR16SD, and 11 KR17SD were 
qualified as non-detect (U) since the sample concentration was less than 5x the blank 
concentration. 

6. DUPLICATE ANALYSES 

--:-:-- Acceptable 
X Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

RPD:; 2(Valuirt.Vafue2) x>u100% 

DV-2011 ROM HG SSE SOIL 1631 3.DOC-1212111 Page 6 of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

, ... · 
···•Value f+Value2 

Analyte, nglg 11KR14SD 11KR14SD DUP RPD {%) 

Hg(F2) 
<0.27 <0.27 0 

Hg(F3) 
121 393 106. 

Hg(F4) 
63.0 95.74 41* 

Hg(F5) 
25.4 799 188. 

Analyte, nglg 11KR15SD 11KR15SD DUP RPD {%) 

Hg 
218.6 164 29 

Analyte, ng/g 1140004-01 1140004-01 DUP RPD {%) 

Hg(F1) 
3748 3322 12 

Comments: 
*:The RPDs were outside of control limits (>35%) and the detected Hg(F3), Hg(F4), and Hg(F5) 

results were qualified as estimated (J). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Interference Check Samples (ICS). Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis· Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
DV-2011 ROM HG SSE SOIL 1631 3.DOC- 1212111 Page 7 of 11 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

B. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes -If a furnace AA result was flagged by the laboratory with an E to 
Indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 

Totalllg, Sediment 

CFD BFa 
---:<!-~ 

I • 1000 

C- result produced at the instrument, pg 

DV-2011 ROM HG SSE SOIL 1631 3.DOC- 1212111 Page 8 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

F- final volume of the sample preparation, mL 

D- dilution factor of any dilution of the preparation made at the instrument 

A- analyzed volume of the prep or dilution of the prep, mL 

B- the mean of the method blank instrument result, pg 

Fd- default final prep volume for the method used for the method blanks, 40 mL 

~-default analyzed volume for the method used for the method blanks, 10 mL 

I- aliquot of sample prepared, g. 

Sample 11KR08SD, Lab ID 1141007-04 
Total Hg: ((1260)( 40)( 1) I (0.02))- ((1.483) ( 40)1 (1 0)) I (1.03)(1 000) = 2446.5 nglg 
(2446.5 nglg) (100/70.48) = 3471 ng/g. Lab reported 3460 nglg dry. 

Hg SSE- Fl through FS, Sediment 

CFD BFd 
A-Ad 

I •1000 

C- result produced at the instrument, pg 

F- final volume of the sample preparation, mL 

D - dilution factor of any dilution of the preparation made at the instrument 

A- analyzed volume of the prep or dilution of the prep, mL 

B- the mean of the method blank instrument result, pg 

Fd- default final prep volume for the method used for the method blanks 

~-default analyzed volume for the method used for the method blanks 

I- aliquot of sample prepared, g. 

Sample 11 MP12SB06, Lab ID 1137002-05 
Hg(F1 ): ((311) (125) (1 ))I (25.48)) - ((4.96) (125))1(25) I ((0.399) (1 000)) = 3.76 nglg 
(3.76 nglg) (100170.48) = 5.33 ng/g dry. Lab reported 5.33 ng/g dry. 

Hg(F2): ((26.7) (125) (1))1 (24.99) - ((5.40) (125)/ (25)) I (0.399) (1000) = 0.267 ng/g 
(0.267 nglg) (1 00170.48) = 0.378 nglg dry. Lab reported 0.33 nglg dry. 

Hg(F3): ((316) (125) (1})1 (0.5) - ((7.0225) (125)1 (10) I (0.399) (1000) =197.8 ng/g 
(197.8 nglg) (100/70.48) = 280.6 nglg dry. Lab reported 280 nglg dry. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Hg(F4): ((127) (125) (1))1 (0.5) - ((7.02) (125)1 (5)) I (0.399) (1000) = 79.486 nglg 
(79.486 nglg) (1 00170.48) = 112.8 nglg dry. Lab reported 112 nglg dry. 

Hg(F5): ((1140) (40) (1))1 (0.05) - ((1.8) (40)1 (2)) I (0.399) (1000) = 2285.7 nglg 
(2285.7 nglg) (100170.48) = 3243 nglg dry. Lab reported 3260 nglg dry. 

0. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--:-:-- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
___ ERS Screening 
___ Non-definitive with 10% Conformation by Definitive Methodology 
___ Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. The laboratory compared the sum of the fractions to 
the total Hg results for all samples and four samples (11 KR15SD, 
11 KR12SD, 11 KR17SD, and 11 KR16SD produced elevated RPDs (Criteria: 
RPD5,35%). 

Sample ID Sum of 5-step SSE (ng/g) Total Hg (nglg) RPD (%) 

11KR15SD 
76179 38700 65' 

11KR12SD 
207 453 74' 

11KR17SD 
710 1510 72' 

11KR16SD 
1667 2550 40' 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

*: Based on this comparison, the F1 through F5 results of these samples were qualified as 
estimated (J). 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the E11:!1Jb. 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

Sample Ana lyle 

11KR08SD 
1141007-04 %TS 

1141007-04 Hg 

1141007-04 Hg(F1) 

1141007-04 Hg(F2) 

1141007-04 Hg(F3) . 

1141007-04 Hg(F4) 

1141007-04 Hg(F5) 

11KR12SD 

1141007-03 %TS 

1141007-03 Hg 

1141007-03 Hg(F1) 

1141007-03 Hg(F2) 

1141007-03 . Hg(F3) 

1141007-03 Hg(F4) 

1141007-03 Hg(F5) 

11KR14SD 
1141007-02 %TS 

1141007-02 Hg 

1141007-02 Hg(F1) 

1141007-02 Hg(F2) 

1141007-02 Hg(F3) 

1141007-02 Hg(F4) 

1141007-02 Hg(F5) 

11KR15SD 
1141007-01 %TS 

1141007-01 Hg 

1141007-01 Hg(F1) 

1141007-01 Hg(F2) 

1141007-01 Hg(F3) 

1141007-01 Hg(F4) 

1141007-01 Hg(F5) 

Report Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 
Soil · 

Soil 

Soil 

BROOKS 
~{\~PA. 
~\. 
HIW-ill«<ftJt. HE'I'Al.St>AT( 

Sample Results 

Fraction Result Qualifier MDL 

NIA 70.48 0.07 

NIA 3460 131 

NIA 5.33 0.28 

NIA 0.33 v .8""" 0.28 

NIA 280 :r 56.9 

NIA 112 T 28.4 

NIA 3260 .:J 45.5 

NIA 78.57 0.07 

NIA 453 109 

NIA 3.35 "T 0.23 

NIA 0.51 UcB" 0.23 

NIA 123 "J" b 11.5 

NIA 45.7 ·r ~ 5.77 

NIA 34 7 ::r 1.85 • L 

NIA 70.02 0.07 

NIA 219 12.4 

NIA 2.03 0.28 

N/A 0.27 u 0.27 

N/A 121 ·s t 13.4 
NIA 63.0 J 00 6.71 

NIA 25.4 J" 2.15 

NIA 87.46 0.07 

NIA 38700 993 

NIA 1360 J 5.62 

NIA 48.8 ::r 0.56 

N/A 4970 J 1 449 

NIA 14600 T 225 

NIA 55200 -r @ 899 

MRL Unit 

0.24 % 

386 nglg dry 

0.70 nglg dry 

0.71 nglg dry 

. 142 nglg dry 

71.1 nglg dry 

114 nglg dry 

0.24 % 

321 nglg dry 

0.57 nglg dry 

0.57 nglg dry 

28.9 nglg dry 

14.4 nglg dry 

4.62 nglg dry 

0.24 % 

36.5 nglg dry 

0.69 nglg dry 

0.66 nglg dry 

33.5 nglg dry 

16.8 nglg dry 

5.36 nglg dry 

0.24 % 

2930 nglg dry 

14.0 nglg dry 

1.40 nglg dry 

1120 nglg dry 

562 nglg dry 

2250 nglg dry 

-?-;>,--~ 

BRL Report 1141007 
Client PM: Ed Wallace 
Client PO: K1107701 

Batch Sequence 

6111646 N/A 

6111645 1100744 

6111563 1100760 

6111564 1100762 

6111565 . 1100775 

6111566 1100775 

6111567 1100761 

6111646 NIA 

6111645 1100744 

6111563 1100760 

6111564 1100762 

6111565 1100775 

6111566 1100775 

6111567 1100763 

6111646 NIA 

6111645 1100744 

6111887 f100820 

6111564 1100762 

6111565 1100775 

6111566 1100775 

6111567 1100763 

6111646 NIA 

6111645 1100744 

6111563 1100760 

6111564 1100762 

6111565 1100775 

6111566 1100775 

6111567 1100761 

lzj2--/l/ 
3958 6th Avenue NW Seattle WA 98107 • P(206) 632-6206 • F(206} 632-6017 • brl@brooksrand.com • \Wm.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

Sample Analyte 

11KR16SD 

1141007-06 %TS 

1141007-06 Hg 

1141007-06 Hg(F1) 

1141007-06 Hg(F2) 

1141007-0.6 Hg(F3) 

1141007-06 . Hg(F4) 

1141007-06 Hg(F5) 

11KR17SD 

1141007-05 %TS 

1141007-05 Hg 

1141007-05 Hg(F1) 

1141007-05 Hg(F2) 

1141007-05 Hg(F3) 

1141007-05 Hg(F4) 

1141007-05 Hg(F5) 

Report Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

. Soli 

Soil 

Soil 

BROOKS 
~{\~DA 
~\. 
MEAHIHGFOt. HErALS tJA'fl 

Sample Results 

Fraction Result Qualifier MDL 

N/A 58.63 0.07 

N/A 2500 148 

N/A 8.54 :r 0.35 

N/A 0.58 u ·B' 0.34 

N/A 
880 'J 1 34.6 

N/A 359 J .@ 17.3 

N/A 419 :r 55.4 

NIA 77.27 0.07 

N/A 1510 117 

NIA 7.16 :J"' 0.21 

N/A 0.53 tJ ·l'l' 0.21 

N/A 361 'T l . 21.6 

N/A 124 -:r 10.8 

N/A 217 J" ~ 34.6 

MRL Unit 

0.24 % 

437 ng/g dry 

0.89 ng/g dry 

0.86 ng/g dry 

86.6 ng/g dry 

43.3 ng/g dry 

139 ng/g dry 

0.24 % 

346 ng/g dry 

0.53 ng/g dry 

0.53 ng/g dry 

54.0 ng/g dry 

27.0 ng/g dry 

86.5 ng/g dry 

BRL Report 1141007 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111646 N/A 

8111645 1100744 

8111563 1100760 

8111564 1100762 

8111565 1100775 

8111566 1100775 

8111567 1100761 

8111646 N/A 

8111645 1100744 

8111563 1109760 

8111564 1100762 

8111565 1100775 

8111566 1100775 

8111567 1100761 

3958 6th Avenue NW Seattle WA 98107 · P(206) 632-6206 · F(206) 632-6017 · brl@brooksrand.com · \'MW.brooksrand.com 
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Project ID: COL-KE11 01 
PM: Tiffany Stilwater 

BROOKS 
F~~PA 
~~ 
HEAHINGKJL METAlS Oi.TAJt. 

Method Blanks & Reporting Limits 

Batch: 8111645 
Matrix: Soi~Sediment 
Method: EPA 1631 Appendix 

Ana!yte: Hg 

Sample Result 

8111645-BLK5 0.03 

B111645-BLK6 0.05 

B111645-BLK7 . 0.17 

B111645-BLK8 0.08 

Average: 0.08 
Limit: 0.38 

Units 

nglg 

nglg 

nglg 

nglg 

Standard Deviation: 0.06 MDL: 0.19 
Limit: 0.13 MRL: 0.56 

BRL Report 1141007 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P{206) 632·6200 • F(206} 632-6017 • brl@brooksrand.com • www.brooksrand.com 
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Project ID: COL-KE11 01 
PM: Tiffany Stilwater 

BROOKS 
~{'~Pi\. 
~\. 
. M£.IJtlNGft.lt Hlti'ALS tJA"i,." 

Method Blanks & Reporting Limits 

Batch: 8111563 
Matrix: Soil/Sediment 
Method: SOP BR-0013 
Analyte: Hg(F1) 

Sample 

B111563-BLK1 

B 111563-BLK2 

B111563-BLK3 

B111563-BLK4 

Result 

0.02 

0.09 

0.08 

0.06 

Average: 0.06 
Limit: 0.40 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.03 MDL: 0.20 
Limit: 0.13 MRL: .0.51 

BRL Report 1141007 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 · P(206) 632-6206 · F{206) 632-6017 · brl@brooksrand.com · WMv.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

Method Blanks & Reporting Limits 

Batch: 8111564 
Matrix: Soil/Sediment 
Method: SOP BR-0013 

Analyte: Hg(F2) 

Sample 

B 111564-BLK2 

B111564-BLK3 

B111564-BLK4 

B111564-BLK5 

Result 

0.09 

0.07 

0.09 

0.16 

Average: 0.10 
Limit: 0.40 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.04 MDL: 0.20 
Limit: 0.13 MRL: 0.50 

BRL Report 1141007 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P{206) 632-6206 • F(206) 632-6017 • brf@brooksrand.com • www.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~~~PA 
~\. 
J.lf.ANmGfiJt, H£TAI.S OAYA" 

Method Blanks & Reporting Limits 

Batch: 8111565 
Matrix: SoiVSediment 
Method: SOP BR-0013 
Analyte: Hg(F3) 

Sample 

B111565-BLK1 

B111565-BLK2 

B111565-BLK3 

B111565-BLK4 

Result 

0.24 

0.25 

0.13 

0.26 

Average: 0.22 
Limit: 4.00 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.06 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Repor\1141007 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 · P(206) 632·6206 • F(206) 632-6017 • brl@brooksrand.com • \Wiiv.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~~rti0A 
~l\, 
HEAIUHGnlt. METAlS DATl' 

Method Blanks & Reporting Limits 

Batch: 8111567 
Matrix: SoiVSediment 
Method: SOP BR-0013 

Analyte: Hg(F5) 

Sample 

B111567·BLK1 

B111567-BLK2 

B11156·7-BLK3 

B111567-BLK4 

Result 

0.08 

0.17 

0.10 

0.42 

Average: 0.19 
Limit: 1.60 

Units 

ng/g 

ng/g 

·ng/g 

ng/g 

Standard Deviation: 0.16 MDL: 0.80 
Limit: 0.53 MRL: 2.00 

BRL Report 1141007 

Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P(206) 632-6206 • F(206) 632-6017 • brl@brooksrand.com • \WJW.brooksrand.com 
25 of 300 



Project ID: COL-KE1101 
PM: Tiffany Stilwater 

Method Blanks & Reporting Limits 

Batch: 8111566 
Matrix: SoiUSediment 
Method: SOP BR-0013 
Analyte: Hg(F4) 

Sample 

B111566-BLK1 

B 111566-BLK2 

B111566-BLK3 

B111566-BLK4 

Result 

0.30 

0.35 

0.16 

0.91 

Average: 0.43 
Limit: 4.00 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.33 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 1141007 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P(206) 632-6206 • F(206) 632-6017 • brl@brooksrand.com · vrww.brooksrand.com 
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Columbia Analytical Services, Inc. Chain of Custody I CAS Contact Ed Wallace 
. BRL Report 1141007 

Pro jed Nmnbu-: Kll09283 

Pro jed Managl!f': Ed Wallace 

Lab Code Sample ID #of Cont. 

Kll09283.001 11KRI5SD 1 
Kll0928J.002 11KR.14SD -
K11092S3.003 llKR.12SD 

K1109283-012 UKROSSD 

Kl10928J-015 IlKRt7SD 

Kll09283-016 llKR16SD 17 
Test Comments 
MISC_OUT_l-NDM Kll0928J-OO 1.,2,3,1'2, 15,16 

Special Instructions!Commwts 

1317 South 13thAWIJU<)• Kelso, WA98626•1-360-571-7222 • FAX 1·300-636-1068 

~· o,! 
iiz 

t\ t.tlOO/ 

Sample >l 
Mafril: ""~ Tim• Lob!D 

&>ll 9123/11 noo Brooks Rand ,/ 

&>U 9n.3111 ""' """'"'"""' v" 

Soil 9123fll l220 Brooks~ ,/ 

Soil 9122111 1015 B<robRMd v 
SoU 91'12111 1545 BroobRMd v 

SoU 9fl2/ll 1655 .-.. .... t/ 

BRLSOP liBR-0013 -MercwySSE Send to Brooks R.and,Seattle 

Turnaround Reqninments Report Requirements 
PI~ provid.D the electrocie (PDF and EDD) RpOrt to the following o-ma1l. address: 

__ RUSH (Surcb.uges Apply) 
_ L Results Only 

kelw_data@ca.slab.eom • 

PLEASE CIRCLE WORKDAYS 
·-n. Results +QC SllmlrWies 

1 2 3 • j _ m. Results+ Q:C and Cah"brxtion Swnmarie.s 

..X STANDARD $IV, Dm Validation R~mth RAw DW. 

Requested.FAXD.m: PQUMDUJ 

\9 Requested. Report Date: 10/16111 
EDD 

Involu Infonnation 

PO< 
Kl109283 

Bill to 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

Laboratory: Columbia Analytical Services Lab Project Number: K1108356 
Samolina Dates: 8/18/11 thru 8/23/11 Sample Matrix: Tissue 
Analvtical Method: Methyl Hg by EPA 1630M Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Rev;ewer: Mindy Song ~ 
Technical QA Reviewer:"=-=--=----:----------
Project Manager: Bill Richards 

Date: II /'3 "/1! 
} Date: ____ _ 

Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I. D. Laboratory J.D. 

1 11SM81GA K1108356-003 

2 11MP27GA K1108356-004 

3 11SM82WS K1108356-005 

4 11RD11GA K 1108356-006 

5 11UP04BF K 11 08356-008 

6 11RD14WS K 11 08356-009 

7 11SM07WS K1108356-012 

8 11UP04BL K1108356-013 

9 11SM11GA K1108356-017 

10 11UP08BL K1108356-018 

11 11RD14BL K1108356-019 

12 11RD18GA K1108356-021 

13 11RD14GA K1108356-022 

14 11RD12WS K 11 08356-023 

15 

16 

17 

18 

19 

20 . 

DV-RDM METHYL HG TISSUE 1630M"DOC-11/30/11 Page 1 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

--:::X- Included: no problems 
---=* ~ Included: problems noted in review 
__ 0:::.-- Not Included and/or Not Available 
_ _,_N:..:,R,_ Not Required 

RS Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-RDM METHYL HG TISSUE 1630M.DOC-11/30/11 Page 2 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 

DV-RDM METHYL HG TISSUE 1630M.DOC-11/30/11 Page 3 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Ptlf_~_a~·r,-J_e_:,Ma_tric9s::-:_~h,_-:i ___ -:_~-~-~-~'}: __ : ~~:~- :-_:? ·-:-· "::--,- ;~:-_:_:_::;:·_~,(0,-:"_-~_-'·:-··-: ',_ :~--: '"- __ ,___ __ ,-~~:~-=:~;~';'·ti:r \1:~~-_:i~i~~\--;~:-:~--:- , __ : ___ ;--~>.~:·, ~-::,;; -- ,_, -- :·,-"~<_:' .. ,-:··,:': 
IVII)r!)\.(ry:28days(frolllcollectipn)f<>r'~11<tlysJs, ."~\ ,'.cP' ·- ••· .,._-. --•- · _ < 
1-!eJ<avalent chrollli!Jm: 24 hours {from·¢c)lleCII onrtor "natysis.; .. - -- . . -. .. - . 
All other metals: 180 days {fromcoHectioh)foranalvsls; _ ' / \ -••·-.• _-_,- < - · > 

Comments: Analysis met holding time criteria. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
---·· Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of methyl mercury in initial and continuing calibration verifications 
were within the control limits 

DV-RDM METHYL HG TISSUE 1630M.DOC-11/30/11 Page4of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!,X,__ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 11 SM81 GA was used. for matrix spike and matrix spike duplicate analysis 
of methyl Hg and the recoveries were within the control limits. 

DV-RDM METHYL HG TISSUE 1630M.DOC-11/30/11 Page 5 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 
X Acceptable 

___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

___ Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

Methyl Mercury, ng/g 

2/Value 1-Vah.ie.2l x 'IQQ% ··. · 
•··.·waluet+:Va1Ue2 .. • 

11SM11GA 
<9.7 

11SM81GA 
<9.9 

RPD(%) 
0 

Comments: Sample 11SM81GA was a field duplicate of 11SM11GA and the RPD was within 
the control limit ( <35% ). 

DV·RDM METHYL HG TISSUE 1630M.DOC- 11/30/11 Page 6of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red DeviiiViine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

DV·RDM METHYl HG TISSUE 1630M.DOC-11/30/11 Page 7 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

9. ANALYTE QUANTITATION 

l)oiisllmp)es;: ~,~, ·.•·.· .... ··· .. ···•···•··· .. ·.···· >.•. <··· .•.•.....•• • . •.•• : •. •.• ··· 
[llg/kl[i ".•(Instrument printout ccmcentration.·mg/Lllflnal.volume•ofextract. ·intuo,oil1 LlmLl·'·•.· • •·• 
• ·•·· c:.•(~eig~t,of.sa!l1J),Ie extrl!ct~tl· 9)(0,901 kg/g)(fr~c,ti.op ~ollgs)' .. ··· .. · ~ • i;{'-i , · 

Comments: Not applicable since no methyl mercury was detected in the samples. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL 

QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE. 

ALASKA. JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 
MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 

AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL.. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: Ecology And Environment, Incorporated Service Request: K1108356 

Project: Red Devil Mine Date Collected: 8/19/2011 

Sample Matrix: Tissue Date Received: 9n12o11 

Methyl Mercury 

Prep Method: CAS SOP Units: ng/g 

Analysis Method: CAS SOP Basis: Dry 

Test Notes: 

Dilution Date Date Result 
Sample Name Lab Code MRL MDL Factor Extracted Analyzed Result Notes 

11SM81GA Kl108356-003 9.7 3.9 10/18/2011 10/19/2011 ND 

11MP27GA K!108356-004 9.3 3.7 10/18/2011 10/19/2011 ND 

11SM82WS Kll08356-005 9.5 3.8. I 10/18/2011 10/19/2011 ND 

l!RD1!GA K1!08356-006 9.6 3.8 I0/18/20ll 10/19/2011 ND 

I!UP04BF K1108356-008 19.8 7.9 10/18/2011 10/19/2011 ND 

l!RD14WS Kll08356-009 9.6 3.8 10/18/2011 10i19/2011 ND 

l!SM07WS K1108356-012 9.3 3.7 !0/18/2011 10/19/2011 ND 

l!UP04BL K!I08356-0!3 9.7 3.9 10/18/2011 10!19/20ll ND 

11SM11GA K!108356-017 9.9 4.0 10/18/2011 10/19/2011 ND 

11UP08BL K!l08356-018 9.9 4.0 10118/2011 10119/2011 ND 

11RD14BL K\!08356-019 9.8 3.9 1 10/18/2011 10/19/2011 ND 

11RD18GA Kl108356-021 9.8 3.9 10/18/2011 10/19/2011 ND 

l!RD14GA K1108356-022 9.5 3.8 10/18/2011 10119/2011 ND 

l!RD12WS K1108356-023 9.5 3.8 10/18/2011 10/19/20ll ND 
Method Blank 1 K1!08356-MB! 10 4.0 10/18/2011 10/19/2011 ND 

Method Blank 2 K1108356-MB2 10 4.0 1 10/18/20i1 10/19/2011 ND 
Method Blank 3 K!108356-MB3 10 4.0 10/18/2011 10/19/2011 ND 

Kl !08356\ep.kkl . Sample 1012012011 Page: No.: 
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Client: Ecology and Environment CHAIN of CUSTODY Page 2 of2 

Project Method of Shipment 
~Columbia Red Devil M;ne 

Analytical Services· Project Telephone No. Fax No. 
Manager Ed Wallace (CAS) Bill Richards (E&E) 206i 624-9537 

800.695.7222 Special Detection 
...........-w.caslab.com Cooler45 Llmii/ReportJng 

Matnx Prsv. 

-;;;-
;;,-
~ 

"' c :g 
0 

~ ~ ~ 
15 .'!l :l: 

ID 0 0 ID e ;: ~ ID z E (f) i5 >- .!!l 

~ ci ID ID 2 F z .~ .'!l E ID = ~ 

~ 
ro 

·~ 
c g .!! Cl F ::; 0 " 0. 

~ 
::; :¥ e 

E 0 "' "' ·u 0: .!'! () .~ = c ~ =a :'5. 0. (f) '0 c. ID "' E 
E .0 E E ~ ~ £ 

~ "" c'J\ ~ ci ~ c'J\ If. :ll ~ z (f) 

11UP07BL 1 X X 8121/11 1423 X X 

11MP31WS 1 . X X 8118/11 1907 X X 

11SM11GA 1 X X S/1 9/11 1815 X X X 

11UPOBBL 1 X X 8/21/11 1600 X X X 

11R014BL 1 X X' 8122/11 1814 X x· X 

11RD1BWS 1 X X 8/23/11 1321 X X 

11RD1BGA 1 X X 8/23/11 1218 X X X c 
~ 

11RD14GA 1 X X 8/22/11 1717 X X X 
(f) 

11RD12WS 1 X X 8/22/11 1514 X X X "' 
"' 
<( 

::; 

-

Sample Received Intact Yes No Temperature received: Ice No ice 

Relinq. by sampler (Sign & Print Name) Date Time Received by (Sign & Print Name) 

~i,i\t~~06 Relinquished by Date Time Receiyed by 

Relinquished by Date Time Received by 

I/ I /1/7 
Relinquished by Date Time Receivedbylaboratory /J.Ar///j/ (I.JMDate 1/11//'m•f7ll() 



Client Ecology and Environment C HAl N of CUSTODY Page 1 of2 

Project Mettlod of Shipment 

~Columbia Red Devil Mine 
Analytical Services· Project Telephone No. Fax No. 

ManaQer Ed Wallace (CAS) Bill Richards (E&E) 206) 624-9537 
800.695.7222 Special Deteclfon 

www.caslab.com Cooler45 Umit/Reporting 

Ma!_nx rsv. 

" > 
il 
g> 
:g 
0 

~ ~ .;; 
:g 2 "<: 

m "' 0 ~ ~ "' ~ 5 !j'. z "' !! ci m 

~ 
2 

:m 
f"" 

z .s 2 m c ~ 

m il! m ::; 0 c g 0 0 76 
, 

a. ..J ::; Ol 0 

E 0 Ol Ol 

"' 
:t: "D .:;: 

2 (.) .£ .£ c m >. m E ~ "' 15 a. a. 
~ 

~ 

E E E ]i o5 "' 
, 

~ ci ~ :;; ... m m -~ 10 .. lg m 

"' z 0. 

11MP38WS 1 X X 8/18/11 1728 X X 

11SM18WS 1 X X 8/19/11 1612 X X 

11SM81GA 1 X X 8/19/11 1928 X X X 

11MP27GA 1 X X 8/19/11 0942 X X X 

11SM82WS 1 X X 8/20/11 1058 X X x· 
11RD11GA 1 X X 8!22/11 1207 X X X 

11MP20GA 1 X X 8/19/11 1211 X X c 
11UP04BF 1 X X 8/20/11 1817 X X X X "' 
11RD15WS 1 X X . 8/22/11 1739 X X X "' 
11RD18BL 1 X X 8/23/11 1320 X X 0:: 

11MP38GA 1 X X 8118/11 1614 ~ X 0: 

11SM07WS 1 X X 8/20/11 1511 X X X 
::; 

11UP04BL 1 X X 8/20/11 1847 X X X 

11UP02BL 1 X X 8/21/11 1017. X X 

Sample Received Intact Yes No Temperature received: Ice No ice 

Relinq. by s21er (Sign & Print Name) . 

Lf!-e Da£& ;;• 
Recei,ed~&Prln?J% ~ 

./ /~ --;;,--;.. ""'(J /{~ A. M/ A'fl / ~i~\oN~~6~ Relinquished by I #QJ A /. ",- -0a..t. ~9a/1( /C!a!J 
Received by .' > 

Relinquished by L/ /'"" Diin> 'Time Received by I/. 
Relinquished by Date ·Time Received by laboratory ff;f.~ £/ A ...dDate tJ /?/!/ Tlm•iJaLf5 

' ///~ 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

Laboratorv: Columbia Analytical Services Lab Proiect Number: K1108032 
Samolina Dates: B/20/11 Samole Matrix: Soil 
Analvtical Method: PCBs by EPA 8082 Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: --,-----"M.:..:.i:.;;nd,.yr....:S.:.o:..:,ng.,_·~---'--"';;..·_-;IZ'--~
Technical QA Reviewer: 
Project Manager: ----~B!!.illwR~i!!<c!!h~ar~d:.;:s"--------

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. 

1 11MP82SS 

2 11MP87SS 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

DV-2011 RDM PCBS.DOC -12/1/11 Page 1 of 11 

Date: I :?-b-!JJ 
Date: __ ; __ 1 __ 

Date: ____ _ 

Laboratory I.D. 

K1108032-001 
K11 08032-005 

. 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 

Checklist Code: 

_....:,:X_ Included: no problems 
----,.* _ Included: problems noted in review 
--,0":::--- Not Included and/or Not Available 
--::N!.!:R~ Not Required 

RS Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Matrix Spike/Spike Duplicate Recoveries 
X Laboratory Control Sample Recoveries 
X Method Blank Summaries 
X Initial Calibration Data 
X Continuing Calibration Data 
X Surrogate Compound Recovery Summary 
NR DDT and Endrin Degradation Check Data 
NR Internal Standard Area Summary 

Sample and Blank Data Package Section 
--7X:- Chromatograms 
--"X'-- Quantitation Reports 

Raw QC Data Package Section 
X Quantitation Reports for Standards, LCS, and MS/MSD 
X List of Instrument Detection Limits 
X Chain-of-Custody Records 
X Sample Preparation and Analysis Run Logs 

DV-2011 ROM PCBS.DOC-12/1/11 Page 2 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were reviewed following procedures and limits specified in the EPA OSWER 

directive, Quality Assurance/Quality Control Guidance for Removal Activities, Sampling 

QA/QC Plan and Data Validation Procedures (EPA/540/G-90/004, OSWER Directive 9360.4· 

01, dated April 1990). 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Instrument Performance Criteria YES 

3 Initial Calibrations YES 

4 Continuing Calibrations YES 

5 Laboratory Control Sample YES 

6 Matrix Spike/Matrix Spike Duplicate YES 

7 Blanks and Background Samples YES 

8 Surrogate Compounds YES 

9 Internal Standards N/A 

10 Duplicate Analyses YES 

11 Analyte Identification YES 

12 Analyte Quantitation YES 

13 Overall Assessment of Data YES 

14 Usability of Data YES 

Comments: N/A: Not Applicable 

DV-2011 ROM PCBS. DOC -12/1111 Page 3 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
non detected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Water Samples .. _. 
Extra(;t~I>IE!:analyses: 7 d~ys,(fromqpllei:ti()ll)ito. extraction;.40 <Jays (from- e)(trl!qtion) to·· 
analy!iji!:' .:c :< i . ;. : ·. · - · -.. ·.·_·_··.·. c 

soiliorOttierMatrie:Eis:·{,x,••··· .... •S "•--•··-···-.·.··-•··•-·•··-••.·······Yi'' ··_·,····_- •· c•·•·-·-•·•········.·.•-···--··-•··--·····-· .. _ .. ··_-... •····.·•·•••·-··· · ;· ·
Extrai:~l'ble analy11es :. ,14 ~~~ys•_(froin col,le<:tion)• to•.e.xtracti()n; 4Q {j!jy_s (fro rf1 !:!JC.tracti.on ), to anal sis> · · ·· - · · · · · ·· · ·· · - · · · · · · · · · · 

Comments: The recently-updated holding time of soil samples for PCB analysis by EPA 8082 
is none per US EPA SW-846, Table 4-1 in Chapter 4. 

2. INSTRUMENT PERFORMANCE CRITERIA 

N/A Raw data has been checked to verify that the DDT retention time is greater than 
12 minutes ~;~nd that there is adequate resolution (>25%) between peaks of the 
other standard compounds. 

X Raw data has been checked to verify that retention time windows are reported 
and that all standard compounds are within the windows. 

N/A Raw data has been checked to verify that the percent breakdown for DDT and 
endrin does not exceed 20% in the degradation check standard. 

X Raw data has been checked to verify that the percent difference in retention time 
for the surrogate in all standards and samples does not exceed 0.3% (capillary 
columns) or 1.5% (wide-bore capillary columns). 

Comments: 

DV-2011 ROM PCBS .DOC -12/1/11 Page 4 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

3. INITIAL CALIBRATIONS 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Unless flagged below, a 5-polnt initial calibration was run. In addition, average Relative 
Response Factor (RRF), and percent relative Standard Deviation (%RSD) values were 
within control limits (%RSD <= 20). For analytes which exceeded these control limits, 
associated detected results are qualified as estimated (J). In cases where the low 
calibration level was not detected, the nondetected results are qualified (UJ). 

Comments: PCB 1016/1260 was used for a 5-point initial calibration and percent relative 
standard deviation values were within the control limits. 

4. CONTINUING CALIBRATIONS 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, continuing calibrations were performed at the beginning and at the 
end of any group of samples and at least every 12 hours. In addition, Relative Response 
Factors (RRF), and Percent Difference (%D) values were within control limits (%0 <= 15). 
For analytes which exceeded these control limits, associated detected results are 
qualified as estimated (J). In cases where the %D is very high and indicates a severe loss 
of instrument sensitivity, the associated nondetected results may be qualified as 
estimated (UJ) or rejected (R) based on the professional judgement of the reviewer. 

Comments: Percent Difference (%0) values were within control limits. 

DV-2011 ROM PCBS.DOC-1211/11 Page5of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

5. LABORATORY CONTROL SAMPLE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: LCS recoveries for PCB 1016 and PCB 1260 were within control limits generated 
by the laboratory. 

6. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spike/Matrix Spike Duplicates Analyzed 

Matrix spike and matrix spike duplicate recoveries are used for a qualitative indication of 
accuracy (bias) due to matrix effects. The RPD between the recoveries is used for a 
qualitative indication of precision. Spike recovery limits of 80% to 120% are specified in 
EPA/540/G-90/004. For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J). At the discretion of the reviewer, other limits may 
be used only if justification can be provided. 

Comments: Sample with Lab iD K1108035-028 was used for MS/MSD analysis and the 
recoveries of Aroclor 1016 and Aroclor 1260 were within the control limits generated by the 
laboratory. 

DV·2011 RDM PCBS. DOC ~12/1/11 Page 6 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae, Alaska 
Project Number: 001096.0X70 

7. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

___ Field Blanks 
Instrument Blanks 
Rinsate Blanks 
Background Samples 
VOA Trip Blanks 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

8. SURROGATECOMPOUNDS 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
No surrogates analyzed 

Surrogate compound recoveries for samples analyzed within a sample group must be 
within the limits specified in the method. If the surrogate recovery is between 10% and 
the lower limit, the associated detected results are qualified as estimated (J) and the 
nondetected results are qualified as estimated (UJ). If the surrogate recovery is <1 0%, the 
associated detected results are qualified as estimated (J) and the nondetected results are 
rejected (R). If the surrogate recovery is above the upper limit, the associated detected 
results are qualified as estimated (J). Surrogate recoveries which exceeded these limits 
are noted below and the associated results are qualified on the attached sample report 
forms. If there are no limits specified in the method, laboratory limits based on historical 
performance may be used at the discretion of the reviewer. 

Comments: Surrogate recoveries were within the control limits generated by the laboratory. 

DV-2011 RDM PCBS.DOC-1211/11 Page7of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of AnchoraQe Alaska 
Proiect Number: 001096.0X70 

9. INTERNAL STANDARDS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X No internal standards analyzed 

Internal Standard area counts for samples analyzed within a sample group must be within 
the range of 50% to 200% of the internal standard area for the continuing calibration. If 
the internal standard area is between 10% and 50% of this value, the associated detected 
results are qualified as estimated (J) and the non-detected results are qualified as 
estimated (UJ). If the internal standard area is <1 0% of the calibration area, both the 
detected and non-detected results are rejected (R). If the internal standard area is >200% 
of the calibration area, the associated detected results are qualified as estimated (J). 
Internal standards which exceeded these limits are noted below and the associated 
results are qualified on the attached sample report forms. 

Comments: External standards were used. 

10. DUPLICATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the results as estimated (J) for any analyte 
whose RPD exceeds that specified in the Sampling and Analysis Plan. 

RPD = 2!V<IIlle 1~Nalllir2l x. 100% 
• Valuef+Vallle'2'• · · 

Comments: The RPDs of MS&MSD<35%. 

DV-2011 ROM PCBS. DOC -12/1111 Page 8 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

11. ANALYTE IDENTIFICATION 

Verify that positive results have been confirmed on a dissimilar second column, that the 
sample chromatograms agree with the correct daily standard chromatograms, and that 
the retention time windows match. When sample results are confirmed by a second 
column, the relative percent difference (RPD) between the two results is calculated. If the 
RPD is less than 40% and there is no evidence of chromatographic problems, the higher 
result is reported. If the RPD Is greater than 40%, the chromatogram is checked for 
anomalies and results are selected based on the best professional judgment of the 
reviewer. If there is no evidence of any chromatographic problems, the higher result is 
reported. 

Comments: Not applicable. 

12. ANALYTE QUANTITATION 

Confirm that analyte quantitation was performed correctly using the following formulas: 

£:xtr(\(:tab}e~nalyses~¥tatefsall)pies} ..••............. . .. ·.· ...........• ·.·.······ ·.·.. • ... ·· .. •.· • · ··•··••·• 
ug/L =•·· •· CanaiVtearealCamou nt.of ~xtEirnal.standard, rig)ltotar .. yorumeof ex\ractruLl) ... ···• • •. · 
· ·. · · .. ·•· • •· ( e,l!t~rp~r. stanc!ard. area)(v<ll lime c:>fs~mpJe·.e1(Jra9tecl.'mt)(lnjei;tlon • yoi.UIJ.l~.· ul.:) ,··. 

E){tracta~lll an~lyses, soil samples: . · · .· ..•. ·. • . •· ... ·· .. ·.· .• ·· ·•··.· .... ···. · .• ·• .... ·... ·. · . ·• .· 
ug/kg.= • (a naMe area)(amount of external standard. nqlft<ltal volume of extnict. uLl . . ... ·. ·.· .. 

· (e)(ternal standard area)(welght of sample extracted, g)(fractionsolids)(injection volume, uL) · 

Comments: Not applicable since no detection of Aroclors in the samples. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

13. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
Acceptable with Qualification 
Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In· cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 

DV-2011 RDM PCBS.DOC-12/1/11 Page10of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora~e Alaska 
Proiect Number: 001096.0X70 . 

14. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the E!!:!!Y: 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINA T/ON ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS. 

15. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data (a qualifiers indicated, and a 
copy of the chain of custody for the samples. 
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COLUMBIA ANALYTICAL SERVICES; INC. 

Client: 
Project: 
Sample Matrix: 

.Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Aroclor 10!6 
Aroclor 1221 
Aroclor 1232 

Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

Aroclor 1260 

Surrogate Name 

Decachlorobiphenyl 

Comments: 

Analytical Results 

Ecology And Environment, Incorporated 
Red Devil Mine 
Soil 

1!MP82SS 
Kl108032-001 

EPA 3541 
8082A 

Result Q 

ND U 
NDU 
NDU 
NDU 
NDU 
NDU 
NDU 

%Rcc 

95 

Polychlorinated Biphenyls (PCBs) 

Control 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.060 0.019 1 
0.12 0.019 I 

0:060 0.019 1 

0.060 0.019 I 
0.060 0.019 I. 
0.060 0.019 I 

0.060 0.019 I 

Date 
Analyzed Note 

09/03/11 Acceptable 

Printed: 09/09/2011 10:07:52 Fonn !A- Organic 
u:\Stealth\Czystal.rpt\FolTl'llmNew.lJit Merged 

812 

Date 
Extracted. 

08/30/ll 
08/30/ll 
08/30/ll 

08/30/p 
08/30/11 
08/30/11 

08/30/11 

Service Request: K1108032 
Date Collected: 08/20/2011 
Date Received: 08/30/2011 

Units: mg!Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/ll KWG1108652 
09/03/ll . KWG! 108652 
09/03/11 KWGJ!08652 

09/03/11 KWG1108652 
09/03/ll J.(WG1108652 
09/03/11 KWGJ!08652 

09/03/11 KWG1108652 

Page I of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil · 

Sample Name: 11MP87SS 
Lab Code: Kll08032.{)05 

Extraction Method: EPA 3541 
Analysis Method: 8082A 

Analyte N arne Result Q 
Aroclor 1016 NDU 
Aroclor 1221 NDU 
Aroclor 1232 NDU 
Aroclor 1242 NDU 
Aroclor 1248 NDU 
Aroclor 1254 NDU 
Aroclor 1260 NDU 

Surrogate Name %Rec 

Decachlorobiphenyl 94 

Conuncnts: 

Printed: 09/09/2011 10:07:57 
u:\Stealth\Crystal.rpt\FormlmNew.rpt Merged 

Polychlorinated Biplwnyls (PCBs) 

Control 
Limits 

35-133 

MRL MDL 

0.058 0.019 
0.12 0.019 

0.058 0.019 

0.058 0.019 
0.058 0.019 
0.058 0.019 

0.058 0.019 

Date 
Analyzed 

09/03/11 

Fonn lA- Organic 

813 

Dilution 
Factor 

1 
1 
1 

1 
1 
I 

1 

Note 

Acceptable 

Date 
Extracted 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
-08/30/11 
08/30/11 

08/30/11 

Service Request: K1108032 
Date Collected: 08/20/2011 
Date Received: 08/30/2011 

Units: mg/Kg 
Basis: Dry 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG!l08652 
09/03/11 KWG!l08652 
09/03/11 KWG!l08652 

09/03/11 KWG!l08652 
09/03/11 KWG1108652 
09/03/11 KWG!l08652 

09/03/11 KWG1108652 

Page 1 of I 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

Analytical Results 

Ecology And Environment, Incorporated 
Project: Red Devil Mine 
Sample Matrix: Soil 

Sample Name: Method Blank 
Lab Code: KWG1108652-4 

Extraction Method: EPA 3541 
Analysis Method: 8082A 

Analyte Name Result Q 
Aroclor 1016 ND U 
Aroclor 1221 NDU 
Aroclor 1232 NDU 

Aroclor 1242 NDU 
Aroclor 1248 NDU 
Aroclor 1254 NDU 

Aroclor 1260 NDU 

Surrogate Name o/oRec 

Decachlorobiphenyl 90 

Comments: 

Printed: 09/09/2011 10:08:02 
u:\Stealth\Ciystal.rpt\FormlmNew.tpt Merged 

Polychlorinated Biphenyls (PCBs) 

Control 
Limits 

35-133 

Dilution 
MRL MDL Factor 

0.049 0.019 1 
0.098 0.019 1 
0.049 0.019 1 

0.049 0.019 1 
.0.049 0.019 1 
0.049 0.019 1 

0.049 0.019 1 

Date 
Analyzed Note 

09/03/11 Acceptable 

Fonn JA- Organic 

814 

Date 
Extracted 

08/30/11 
08/30/11 
08/30/11 

08/30/11 
- 08/30/11 

08/30/11 

08/30/11 . 

Service Request: KI108032 
Date Collected: NA 
Date Received: NA 

Units: mg/Kg 
Basis: DI)' 

Level: Low 

Date Extraction 
Analyzed Lot Note 

09/03/11 KWG1108652 
09/03/11 KWG1!08652 
09/03/11 KWG1108652 

09/03/11 KWG1108652 
09/03/11 KWGI108652 
09/03/11 KWG1108652 

09/03/11 KWG1108652 

~II 

Page 1 of I 
SupcrSetReference: RR132905 



,- { l - ?03J--
Client: Ecology and Environment CHAIN of CUSTODY Page _1_ of _2_ 

. ~~Columbia 720 3rd. Avenue, Suite 17 Project: Method of Shipment 
' Analytical Services- seattle, WA 98104 Red Devil Mine 

Project 
Bill Richards (E & E) 

Telephone No. 206-624-953-7. Fax No. 
Manager Ed Wallace (CAS) 

800.695.7222 Cooler#11 Special DatacUon 
WI'IW.caslab.com UmltfReportlng 

a nx rsv. 

r ~ • ~ 
~ 
0 

'" 
2 ~ :§ 

i 
" ~ 

0 0 • 

-1 
~ 

,s !:' z 
~ 

0 
E E 

d "' 0 " (@ • 
~ 

F 2 • ~ "' 2 z E w g "' ~ • "' 5 

~ " ci ~ 0 F "' UJ § 
~ 0 _, .. 0 UJ " E 0 0> t 

_, ;:: "' • e> i " • " " ;:: i) 1o -~ • = ~ ~ 0. UJ 15 ~ 0.. ,0 ~ ·§ :0 >. E 
E D E E .. _, §1 "' 5 8 i' • • 0 • • 15 c. "' " ~ " 

"' 
~ " UJ _, z UJ UJ UJ UJ 0 c. (!) 

11RD11SD 3 X 8/20/11 1810 X X X 
11RD12SD 4 X 8120!11 1620 X X X X 
11MP82SS 1 X 8120/11 1702 X 

t 11MP17SB04 1 X 8/19111 1409 X I 

11MP16SB08 1 X 8!20/11 0921 X ' 

I) 11MP14SB14 1 x· 8!20/11 1340 X m 
\I) 11 MP87SS 1 X 8120/11 1650 X 
lD 11MP16SB1D 1 X 8/20/11 0924 X "' 

11MP17S814 1 X 8!19/11 15()0 X "' 
··- 11MP14SB04 1 X 8/20!11 1128 X "' ,vrv 11RD10SD 1 X 8120/11 1600 X < 

I 11MP18SB04 1 X 8/15/11 1446 X "' 11MP19S.806 1 X 8/15111 1345 X X 
11MP12SB06 1 X 8!21/11 1357 X 

Sample Received Intact: y, No Temperature received: Ice No ice 

~~zrz·;:J.~h:r i#.;:x/1 Felliv I~(S::rioti;~;b (~' '·J" 1/o/J/;; t#M Lab Work No. 

IRflr quished by Date • 11me IR~vedby I J 

Relinquished by Date nme Received by 

Relinquished by Date Time Received by laboratory joate Time 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

Laboratorv: Columbia Analytical Services Lab Project Number: K1108032 
Samplina Dates: 8/19/11 and 8/20/2011 Sample Matrix: Soil 
Analytical Method: TAL Metals (EPA 6010B/6020fl471A) Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~?;7?---:r~~ 
Technical QA Reviewer: Z/ 

Date: 12;/z/11 
Date: ____ _ 

Project Manager: Bill Richards Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample I.D. LabiD 

1 l1MP17SB04 K11 08032-002 

2 11MP16SB08 K1108032-003 

3 11MP14SB14 K1108032-004 

4 11MP16SB10 K1108032-006 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

DV-2011 ROM TOTAL METALS 1.00C-11/29/11 Page 1 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of AnchoraQe Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ X!!__ Included: no problems 
--::*- Included: problems noted in review 
--:0':":-- Not Included and/or Not Available 

NR Not Required 
--=R~S~ Provided As Re-submission 

Case Narrative: 
--"X,___ Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
X CRDL Standard results 
* Preparation Blank and Calibration Blank results 
X ICP Interference Check Sample results 
* Matrix Spike recoveries 
* Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
X ICP Serial Dilution results 
X Instrument Detection Limits 
X ICP lnterelement Correction Factors 
X ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2011 ROM TOTAL METALS 1.DOC-11/29/11 Page 2 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for. Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses YES 

7 Interference Check Samples and Serial Dilution Analysis YES 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 

DV-2011 ROM TOTAL METALS 1.DOC- 11/29/11 Page 3 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
non detected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

AIISampleMatrices: ·. .· .· ...• · .... - •. .• . -
Merc;ucy.~ 28 t;lays(from coll!lction)Joram!Iysis. ... .. . .... ··.··•··· .. · .. 
Hexavalent chromium:•·.24h()U rl? (from co!lectl.on)'f()r analysis. 
AllotheKmetals:.180 da···s from collectioh fol'ail!ll sis.. · 

Comments: Method required holding times were met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury and tin, and 90-110% for 
all other metals. For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J). In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 

Comments: All recoveries of metals in initial and continuing calibration verifications were within 
the control limits. 

DV-2011 RDM TOTAL METALS 1.DOC- 11/29/11 Page 4 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

--'X,__ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified In the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: The LCS percent recoveries were within the control limits. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 11 MP82SS was used for Hg MS/MSD analysis and the recoveries were 
outside of control limits. Qualification was not necessary because the amount of Hg present in 
the parent sample was greater than four times the amount spiked. Sample 11 MP14SB14 was 
used for MS/MSD analysis and the recoveries of AI, Sb, As, Ca, Fe, and K were outside of 
control limits. Qualification was not necessary because the amount of these metals present in 
the parent sample was greater than four times the amount spiked. 

DV-2011 ROM TOTAL METALS 1.DOC·11/29111 Page 5 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
___ Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: The following analytes were detected in the method blank: Finding does not 
require qualification since the concentration of these metals present in the samples was a lot 
more than 5x the blank concentration. 

Analyte, Total (mg/kg) Method Blank 

Barium 0.034 

Chromium 0.09 

Iron 1.7 

Magnesium 0.05 

·Nickel 0.07 

6. DUPLICATE ANALYSES 

Acceptable 
Acceptable with qualification 
Unacceptable 

X No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 
Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
DV-2011 RDMTOTAL METALS l.DOC-11/29/11 Page 6 of 9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

soil samples. 

·= 2CValue1."Value 2) x; 100% 
Value .. 1.+V!\Il.le•2 

Comments: No duplicate analysis was performed from this SDG. 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
Not required 

Interference Check Samples (ICS) • Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: ICS recoveries were within the control limit. 
Serial Dilution: Sample with Lab ID K1108028-005 was and the percent differences (%D) were 
within the range. 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 
Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

9. ANALYTE QUANTITATION 

water ~a!nples: .·. . ... ·.· ..... · .. •·· ..... ·. . ·.·. . . . > ·. · .• ··.• •.... ·.· •. ·. 
Og/L·'!'•· '.llnstrull'lentprlntoutconcen!raUon.·mg/l:.lf1000.uq/mg)(fl~alvolume.ofextracto·ml:.l.······• 

· · . ; (lnitiafvolull'le ofextract, rnLl · · · · · -··· 

S\)H~a~plf!~:>····.···. •·•. >··········-.··· ..........•...•••...•........... -............... ri~(~-i!:. ·~·. L;. 
mg/kg.;' •!Instrument printout concentration, mq/l)(final volume· of extract. • ml:.l(O;OOt•Un\Ll ·· · · ··. ·•··· · .·.·.··•· · 
· · (welghtpfsample extracteq, g)(0.001 kg/g)(@ctl.ons<>lids) c · ...... • • • 

Comments: Analyte quantitation was acceptable. 

Sample 11MP16SB08 
Sb: (8.236 ug/L) (0.1 L/2.12 g) (5) (100/87.6)= 2.217 ug/g = 2.217 mg/kg. 
Lab reported 2.22 mg/kg. · 
As: (0.4333 mg/L) (0.1L/2.12 g) (2) (1000g/1kg) (100/87.6) = 46.66 mg/kg. 
Lab reported 46.7 mg/kg. 
Mg: (9.294 mg/L) (0.1L/2.12 g) (2) (1000g/1kg) (100/87.6) = 1000.9 mg/kg. 
Lab reported 1000 mg/kg. 
Se: (3.061 ug/L) (0.1 L/1.14 g) (2) (100/87.6) = 0.613 ug/g= 0.613 mg/kg. 
Lab reported 0.61 mg/kg. 
Hg: (6.58 ug/L) (0.05L/0.58 g) (10) (100/87.6) = 6.475 ug/g= 6.475 mg/kg. 
Lab reported 6.50 mg/kg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

X Acceptable 
___ Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases whe·re several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

DV-2011 ROM TOTAL METALS 1.DOC· 11/29111 Page 8 of9 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

Comments:· Data as reported are valid. 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the f.!tBb 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGA TIONIFEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NA T(IRE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICA TED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICATOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: The laboratory was requested to double check mercury result in sample 
11 MP16SB08. 

Resolution: Mercury result was changed from 0.625 mg/kg to 6.50 mg/kg and the revised 
summary data was reported. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Columbia Analytical Services 

Metals 

- l -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108032 

Date Collected: 08/19/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP17SB04 Lab Code: K1108032-002 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 6.0 3.6 2.0 09/07/11 09/14/11 

Antimohy 6010B 6:0 1.8 2.0 . 09/07/11 09/14/ll 

A:r:senic 6010B 12.0 2.4 2.0 09/07/11 09/14/11 

Barium 6020A 0.030 0.003 5.0 09/07/ll 10/18/ll 

Beryllium 6020A 0.012 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.012 0.002 5.0 09/07/11 10/18/11 

Calc·ium 6010B 6.0 1.2 2.0 09/07/11 09/14/11 

Chromium 6020A 0.12 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.012 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.06 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.4 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.030 0.005 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.40 0.02 2.0 09/07/11 09/14/11 

Manganese 6010B 1.20 0.02 2.0 09/07/ll 09/14/11 

Mercury 7471A 18.0 1.80 1000.0 09/09/11 09/10/11 

Nickel 6020A 0.12 0.02 5.0 09/07/ll 10/18/11 

Potassium 6010B 48 3.0 2.0 09/07/11 09/14/11 

Seleriium 7742 0.49 0.15 10.0 09/29/11 10/15/11 

Silver 6020A. 0.012 0.005 5.0 09/07/11 09/22/11 

Sodium GOlOB 12.0 2.4 2.0 09/07/11 09/14/11 

Thallium 6020A 0.012 0.001 .5.0 09/07/11 10/18/11 

Vanadium 6020A 0.12 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% Solids: 87,7 

Comments: 

Form I - IN 

20 

Result c Q 

4430 

255 N* 

1170 * 

149 N 

0.515 

0.419 * 

1430 N 

15.0 N* 

15.9 

107 N 

53200 

229 N* 

1630 N 

1630 

274 * 

49.1 N 

1040 N 

0.53 

0.204 * 
38.4 

0.259 

31.1 

106 N 



Columbia Analytical Services 

Metals 

• 1. 
INORGANIC ANALYSIS DATA PACKAGE 

C1ient: Ecology And Environment, Incorpo Service Request: K1108032 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP16SB08 Lab Code: K1108032-003 

Analysis Oil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 5.4 3.2 2.0 09/07/11 09/14/11 

Antimony 6020A 0.027 0.005 5.0 09/07/11 10/05/11 

Arsenic .6010B 10.8 2.2 2.0 09/07/11 09/14/11 

Barium 6020A 0.027 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.011 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.011 0.002 5.0 .09/07/11 10/18/11 

Calcium 6010B 5.4 1.1 2.0 09/07/11 09/14/11 

Chromium 6020A 0.11 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.011 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.05 0.03 5.0 09/07/11 10/18/11 

I.ron 6010B 2.2 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.027 0,005 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.15 0.02 2.0 09/07/11 09/14/11 

Manganese 6010B l. 08 0.02 2.0 09/07/11 09/14/11 

Mercury 7471A 0.198 0.020 10.0 09/09/11 09/10/11 

Nickel 6020A 0.11 0.02 5.0 09/07/11 10/18/11 

Potassium· 6010B 43 2.7 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/06/11 

Silver 6020A 0.011 0.004 5.0 09/07/11 09/22/11 

Sodium 6010B 10.8 2·.2 2.0 09/07/11 09/14/11 

Thallium 6020A 0.011 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.11 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

% Solids: 87.6 

Comments: 

Form I - IN 

;;ll 

Result c Q 

3830 

2.220 * 

46.7 * 

228 N 

0.566 

0. 720 * 

2280 N 

16.7 N* 

23.5 

67.4 N 

42200 

1.5. 4 N* 

1000 N 

1380 

6.50 * 

65.0 N 

995 N 

0.61 

0.218 * 

30.5 

0.096 

34.8 

125 N 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108032 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis:· DRY 

Sample Name: 11MP14SB14 Lab Code: K1108032-004 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum GOlOB 7.1 4.3 2.0 09/07/11 09/14/11 

Antimony 6010B 7.1 2.1 2.0 09(07/11 09/14/11 

Arsenic 6010B 14.2 2.9 2.0 09/07/11 09/14/11 

Barium 6020A 0.035 0.004 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Calcium 60108 7.1 1.4 2.0 09/07/11 09/14/11 

Chromium 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.04 5.0 09/07/11 10/18/11 

Iron 6010B 2.9 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.035 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.85 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B 1. 42 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 1.81 0.181 100.0 09/09/11 09/10/11 

Nickel 6020A 0.14 o. 02 5.0 09/07/11 10/18/11 

Potassium 6010B 57 3.6 2. 0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/06/11 

Silver 6020A 0.014 0.006 5.0 09/07/11 09/22/11 

Sodium 60108 14.2 2.9 2.0 09/07/11 09/14/11 

Thallium 6020A 0.014 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.14 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.4 0.1 5.0 09/07/11 10/18/11 

% Solids : 87 . 8 

Conunents: 

Form I - IN 

22 

Result c Q 

5650 

300 N* 

427 * 

195 N 

0.535 

0.572 * 

1090• N 

18.8 N* 

16.5 

50.1 N 

38200 

24.1 N* 

1900 N 

885 

70.1 * 

47.7 N 

1090 N 

0.36 

0.161 * 
37.0 

0.124 

34.1 

99.9 N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108032. 

Date Collected: 08/20/11 

Date Received: 08/30/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: SOIL 

Basis: DRY 

Sample Name: 11MP16SB10 Lab Code: K1108032-006 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 6.7 4.0 2.0 09/07/11 09/14/11 

Antimony 6020A 0.034 0.006 5.0 09/07/11 10/05i11 

Arsenic 6010B 13.5 2.7 ·2.0 09/07/11 09/14/11 

Barium 6020A 0.034 0.003 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Calcium 6010B 6.7 1.4 2.0 09/07/11 09/14/11 

Chromium 6020A 0.14 0.02 5.0 09/07/11 10/18/11" 

Cobalt 6020A 0.014 0.002 5.0 09/07/11 10/18/11 

Copper 6020A 0.07 0.03 5.0 09/07/11 10/18/11 

Iron 6010B 2.7 0.2 2.0 09/07/11 09/14/11 

Lead 6020A 0.034 0.006 5.0 09/07/11 10/18/11 

Magnesium 6010B 2.69 0.03 2.0 09/07/11 09/14/11 

Manganese 6010B . 1.35 0.03 2.0 09/07/11 09/14/11 

Mercury 7471A 1.71 0.171 100.0 09/09/11 09/10/11 

Nickel 6020A 0.14 0.02 5.0 09/07/11 10/18/11 

Potassium 6010B 54 3.4 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/06/11 

Silver 6020A 0.013 0.005 5.0 09/07/11 09/22/11 

Sodium 6010B 13.5 2.7 2.0 09/07/11 09/14/11 

Thallium 6020A 0.014 0.001 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.14 0.01 5.0 09/07/11 10/18/11 

Zinc 6020A 0.3 0.1 5.0 09/07/11 10/18/11 

%Solids: 86.8 

Comments: 

Form I - IN 

23 

Result c Q 

4670 

1.150 * 
35.0 * 

165 N 

0.581 

0.578 * 

2140 N 

14.2 N* 

21.7 

68.9 N 

41400 

15.7 N* 

1100 N 

1200 

14.9 * 
52.4 N 

1180 N 

0.33 

0.209 * 

36.6 

0.110 

32.0 

105 N 



Columbia Analytical Services 

Metals 

" l " 
INORGANIC ANALYSIS DATA PACKAGE 

ciien~: Ecology And Environment, Incorpo Service Request: K1108032 

Proj eat No . : NA Date Collected: 

Project Name: Red Devil Mine Date Received: 

Matrix: SOIL Units: mg/Kg 

Basis: DRY 

Sample Name: Method Blank Lab Code: K1108032-MB 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 10.0 6.0 2.0 09/07/11 09/14/11 

Antimony 6010B 10.0 '3.0 2.0 09/07/11 09/14/11 

Antimony 6020A 0.050 0.009 5.0 09/07/11 10/05/11 

Arsenic 6010B 20.0 4.0 2.0 09/07/11 09/14/11 

Arsenic 6020A 0.50 0.06 5.0 09/07/11 10/18/11 

Barium 6020A 0.050 0.005 5.0 09/07/11 10/18/11 

Beryllium 6020A 0.020 0.003 5.0 09/07/11 10/18/11 

Cadmium 6020A 0.020 0.003 5.0 09/07/11 10/18/11 

Calcium 6010B 10.0 2.0 2.0 09/07/11 09/14/11 

Chromium 6020A 0.20 0.03 5.0 09/07/11 10/18/11 

Cobalt 6020A 0.020 0.003 5.0 09/07/11 10/18/11 

Copper 6020A. 0.10 0.05 5.0 09/07/11 10/18/11 

Iron 6010B 4.0 0.3 2.0 09/07/11 09/14/11 

Lead 6020A 0.050 0.009 5.0 09/07/11 10/18/11 

Magnesium 6010B 4.00 0.04 2.0 09/07/11 09/14/11 

Mariganese 6010B 2.00 0.04 2.0 09/07/11 09/14/11 

Mercury 74?1A 0.020 0.002 1.0 09/09/11 09/10/11 

Nickel 6020A 0.20 0.03 5.0 09/07/11 10/18/11 

Potassium 6010B 80 5.0 2.0 09/07/11 09/14/11 

Selenium 7742 0.10 0.03 2.0 09/29/11 10/06/11 

Silver 6020A 0.020 0.008 5.0 09/07/11 09/22/11 

Sodium 6010B 20.0 4.0 2.0 .09/07/11 09/14/11 

Thallium 6020A 0.020 0.002 5.0 09/07/11 10/18/11 

Vanadium 6020A 0.20 0.02 5.0 09/07/11 10/18/11 

Zinc 6020A 0.5 0.2 5.0 09/07/11 10/18/11 

% Solids: 100,0 

Comments: 

Form I - IN 

24 

Result c Q 

6.0 u 
3:0 u N* 

0.009 u * 
. 

4.0 u * 

0.06 u 
0.034 J N 

0.003 u 
0.003 u * 

2.0 u N 

0.09 J N* 

0.003 u 
0.05 u N 

1.7 J 

0.009 u N* 

0.05 J N 

0.04 u 
0.002 u * 

0.07 J N 

5.0 u N 

0.03 u 
0.008 u * 

4.0 u 
0.002 u 
0.02 u 
0.2 u N 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

Laboratory: Columbia Analytical Services Lab Project Number: K1108356 
Sampling Dates: 8/18/11 thru 8/23/11 Sample Matrix: Tissue 
Analytical Method: TAL Metals (EPA 6010B/6020/7471A) Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ·--:/~~ 
Technical QA Reviewer:-----,-----~-----
Project Manager: _ __,B""i"'II_,R,i:::cch"'a"'r"'d"'s'-----------

SAMPLE IDENTIFICATION: 

Sample No. Sample J.D. 

1 11MP38WS 

2 11SM18WS 

3 11SM81GA 

4 11MP27GA 

5 11SM82WS 

6 11RD11GA 

7 11MP20GA 

8 11UP04BF 

9 11RD14WS 

10 11RD18BL 

11 11MP38GA 

12 11SM07WS 

13 11UP04BL 

14 11UP02Bl 

15 11UP07Bl 

16 11MP31WS 

17 11SM11GA 

18 11UP08BL 

19 11RD14BL 

20 11RD18WS 

21 11RD18GA 

22 11RD14GA 

23 11RD12WS 
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Date: 
Date: ____ _ 
Date: ____ _ 

LabiD 

K1108356-001 

K 1108356-002 

K 11 08356-003 

K 11 08356-004 

K 11 08356-005 

K1108356-006 

K1108356-007 

K 11 08356-008 

K1108356-009 

K 11 08356-01 0 

K1108356-011 

K1108356-012 

K1108356-013 

K1108356-014 

K1108356-015 

K1108356-016 

K1108356-017 

K1108356-018 

K1108356-019 

K 11 08356-020 

K 11 08356-021 

K 1108356-022 

K 11 08356-023 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ X,__ Included: no problems 
--*-:-- Included: problems noted in review 
-...,.0:::::-- Not Included and/or Not Available 
-'--':'N":R'- Not Required 
_...!,R~S::..._ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
-7.X:---- Data Summary sheets 
-7.X:---- Initial and Continuing Calibration results 
_..:;X,___ CRDL Standard results 

* Preparation Blank and Calibration Blank results 
--::X_,__· ICP Interference Check Sample results 
--,*-- Matrix Spike recoveries 
--=·-=-- Matrix Duplicate results 

X Laboratory Control Sample recoveries 
--:N7.R=-- Method of Standard Additions results 

* ICP Serial Oilution results 
--=x-=-- Instrument Detection Limits 
_ _,XC!-_ ICP lnterelement Correction Factors 
_ _,XC!-_ ICP Linear Ranges 
_ _,XC!-_ Preparation Log 
_ _,XC!-_ Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2011 ROM TOTAL METALS.OOC-11/29/11 Page 2 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 . 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike NO 

5 Blanks and Background Samples NO 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis NO 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Sample ID 11 RD15WS on COG was reported as 11 RD14WS since sample ID on the bottle was 
11RD14WS. 

DV-2011 RDM TOTAL METALS.DOC-11129111 Page3of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were Identified with regard to sample preser· 
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

AIISantph~Matrices: . . .. ·• __ .•. ···••·· .•. · ..... ·... . ..• ... .. · > 
Nl~rc~ry: 2~.day~ (frompoUilc:t!Ril)(Qqtllai~sls' .· .···••· ...... · .. · · ... < 
H~~avale.ljt ~hr<>[iiHm: 24 IJ<>il~!l'(f~ollJic.cillec:lion )f9(a.rlalys i§. .· 
All otnednebils:·180da SI fr()lwcollectlon Joranal sis.. •. .· 

Comments: Method required holding times were met. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80·120% for mercury and tin, and 90·110% for 
all other metals. For analytes which exceeded these control limits, associated detected 
results are qualified as estimated (J). In cases where the recovery was below 65% or 
above 135% (for mercury and tin) or below 75% or above 125% (for all other metals), all 
associated data are rejected (R). 

Comments: All recoveries of metals in initial and continuing calibration verifications were within 
the control limits. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora!:le Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_...,!;X,__ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory._ For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: The LCS percent recoveries were within the control limits. 

4. MATRIX SPIKE 

--:-:-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Samples 11 MP38WS, 11 RD11 GA, 11 RD14GA were used MS/MSD analysis and 
the recovery of Hg in 11 MP38WSMS, Ca in 11 RD11 GAMS, and K in 11 RD14GAMS were 
outside of control limits. Qualification was not necessary because the amount of these metals 
present in the parent sample was greater than four times the amount spiked. Sample 
11 RD18BL was used for Hg MS/MSD analysis and the recovery was higher than the control limit 
and the detected Hg result in 11 RD18BL was qualified as estimated (J). Sample 11 RD12WS 
was used for MS/MSD analysis and the recovery of Zn was higher than the control limit and the 
detected Zn result in 11RD12WS was qualified as estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

--::-- Acceptable 
X Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: The following analytes were detected in the method blanks: 

Analyte, Total (mg/kg) Method Blank 1 Method blank 2 

Aluminum 1.6 0.6 

Antimony 0.011 0.037 

Barium 0.022 0.017 

Beryllium 0.004 <0.003 

Cadmium 0.003 <0.003 

Calcium 6.8 3.6 

Cobalt 0.004 <0.003 

Iron 0.8 <0.7 

Magnesium 3.36 0.46 

Manganese 0.16 0.18 

Nickel 0.04 0.04 

Thallium 0.004 <0.002 

DV-2011 RDMTOTAL METALS.DOC-11129111 Page6of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

The detected AI results in 11UP04BF, 11RD14WS, 11SM07WS, 11RD18WS, 11RD18GA, and 
11 RD14GA were qualified as non-detect (U) since the sample concentration was less th~Jn 5x 

the blank concentration. 

The detected Sb results in 11SM82WS, 11RD11GA, 11UP04BF, 11RD14WS, 11UP07BL, 
11SM11GA, 11UP08BL, 11RD14BL, 11 RD18WS, 11RD18GA, and 11 RD12WS were qualified 

as non-detect (U) since the sample concentration was less than 5x the blank concentration. 

The detected Be results in 11MP38WS, 11SM18WS, 11SM81GA, 11MP27GA, 11MP38GA, 
11SM07WS, 11UP07BL, 11UP31WS, and 11SM11GA were qualified as non-detect (U) since 

the sample concentration was less than 5x the blank concentration 

The detected Cd results in 11MP27GA, 11SM82WS, 11MP38GA, 11RD18GA, 11RD14GA, and 
11 RD12WS were qualified as non-detect (U) since the sample concentration was less than 5x 

the blank concentration 

The detected Co results in 11UP04BF, 11 RD18WS, and 11RD12WS were qualified as non
detect (U) since the sample concentration was less than 5x the blank concentration 

The detected Ni result in 11 RD18WS was qualified as non-detect (U) since the sample 
concentration was less than 5x the blank concentration 

The detected Tl results in 11SM18WS, 11SM81GA, 11MP27GA, 11MP20GA, 11UP04BL, 
11 UP02BL, 11 UPO?BL, 11 MP31WS, and 11SM11GA were qualified as non-detect (U) since the 

sample concentration was less than 5x the blank concentration 

6. DUPLICATE ANALYSES 

---.,:-:-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 
No Duplicates Analyzed 

Type of duplicates analyzed: 
X Field Duplicates 

Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

DV-2011 ROM TOTAL METALS.DOC-11/29/11 

2Nalue.1•\fa1l!e 2) ·x 
Vah.u:i 1 +V;llye 2 · 

Page 7 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of AnchoraQe Alaska 
Project Number: 001096.0X70 

Analyle. Total (mglkg) 11SM11GA 11SM81GA RPD (%) 

Aluminum 24.2 21.6 11 

Antimony 0.171 0.390 78* 

Arsenic <0.06 0.06 Not calculated 

Barium 203 187 8 

Beryllium 0.004 0.005 22 

Cadmium 0.061 0.056 9 

Calcium 5980 5330 11 

Chromium <0.2 1.0 * 

Cobalt 0.177 0.178 1 

Copper 5.59 5.51 1 

Iron 18.7 22.4 18 

Lead 0.068 0.076 . 11 

Magnesium 630 642 2 

Manganese 245 223 9 

Nickel 0.96 0.82 16 

Potassium 2070 1790 15 

Selenium <0.003 <0.15 Not calculated 

Silver <0.008 <0.016 Not calculated 

Sodium 17.0 11.0 43* 

Thallium 0.016 0.007 78* 

Vanadium 0.07 0.05 33 

Zinc 43.4 50.9 16 

Mercury 0.036 0.034 6 

*: RPD>35% 

Comments: Sample 11 SM81 GA was a field duplicate of 11 SM11 GA and the detected Sb, Cr, 
Na, and Tl results were qualified as estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora~:~e Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

--:-:-- Acceptable 
X Acceptable with qualification 

Unacceptable 
Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis - Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: ICS recoveries were within the control limit. 
Serial Dilution: Sample 11 MP38WS was used, the percent difference (%D) of Co was outside of 
range, and the detected Co result was qualified as estimated (J). 
Samples 11 RD11 GA and 11 RD14GA were used, the percent difference (%D) of Fe was outside 
of range, and the detected Fe result was qualified as estimated (J). 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

9. ANALYTE QUANTITATION 

the follow in formulas: 

Comments: Analyte quantitation was acceptable. The validator contacted the laboratory and 
verified followings: With the exception of CVAA Hg (7471 B), all of the analysis were performed 
on dried sample (oven dried for ICP/ICP-MS/Se-Hydride, freeze dried for Me-Hg and As 
speciation), so all of the ICP and ICP-MS raw data is on a dry weight basis. Correction for solids 
from raw data to final dry weight result was only required for Mercury. 

Sample 11MP31WS 
Sb: (2.51 ug/L} (0.1 L/1.029g) (5) = 1.2196 ug/g = 1.2196 mg/kg. 
Lab reported 1.22 mg/kg. 
As: (1.486 ug/L) (01L/1.029 g) (5) = 0.722 ug/g = 0.722 mg/kg. 
Lab reported 0.71 mg/kg. 
Mg: (2. 785 ug/mL) (1 00 mL/1.029 g) (2) = 541.3 ug/g = 541.3 mg/kg. 
Lab reported 548 mg/kg. 
Ni: (8.6842 ug/L) (0.1 L/1.029g) (5) = 4.22 ug/g= 4.22 mg/kg. 
Lab reported 4.28 mg/kg. 
Hg: (7.97 ug/L) (0.05L/2.606g) (2) (100131.7) = 0.9648 ug/g= 0.9648 mg/kg. 
Lab reported 0.965 mg/kg. 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--:-:-- Acceptable 
X Acceptable with Qualification 

___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
___ ERS Screening 
___ Non-definitive with 10% Conformation by Definitive Methodology 
---..,,.,....-- Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the f.!!:!!Y: 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICA TOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
DV·2011 RDM TOTAL METALS.DOC· 11/29/11 Page 11 of 11 



Columbia Analytical Services 

Metals 

-1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/18/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11MP38WS 

Analysis 
Analyte Method MRL 

Alwninum GOlOB 10.0 

Antimony 6020A 0.050 

Arsenic G020A 0.49 

Barium G020A 0.049 

Beryllium G020A 0.020 

Cadmium G020A 0.020 

Calcium GOlOB lP.O 

Chromium GOlOB 0.8 

Cobalt 6020A 0.020 

Copper G020A 0.10 

Iron GOlOB 2.0 

Lead G020A 0.049 

Magnesium GOlOB 0.50 

Manganese GOlOB 0.20 

_Mercury 7471B 0.393 

Nickel G020A 0.20 

Potassium GOlOB 59.8 

Selenium 7?42 0.49 

Silver 6020A 0.020 

Sodium GOlOB 39.9 

Thallium G020A 0.020 

Vanadium G020A 0.20 

Zinc 6020A 0.5 

Comments: 

Lab Code: K110835G-001 

Dilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

O.OG 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.0.09 5,0 

O.OG 2.0 

0.02 2.0 

0.039 40.0 

0.03 5.0 

19.9 2.0 

0.15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
118 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/2G/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/ll 10/13/11 

09/15/11 09/15/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/2G/11 

10/03/11 10/13/11 

10/03/11 10/2?/11 

10/03/11 10/27/11 

10/03/11 10/2?/11 

Result c Q 

52.8 

15.1 T 
11.1 

3G.2 / 

O.OOG -If-~ u 
o. 017 M. ({p 

4G50 

1.3 :r 
0.217 

2.2G .. 
20G 

0.128 

894 

1G2 

·5.G4 

4.35 

?000 

0.15 u 
0.114 /._ 

G.2 y .:r 
0.021 :r 
0.21 

44.7 



Columbia Analytical Services 

Metals 

- I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108356 

Date Collected: 08/19/11 

Date Received: 09/07/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Samp:l.e Name: 11SM18WS 

Analysis 
Analyte Method MRL 

Aluminum 6010B 2.0 

Antimony 6020A 0.050 

Arsenic 6020A 0,50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium · 6010B 9.9 

Chromium 6010B 0,8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron GOlOB 2.0 

Lead 6020A 0.050 

Magnesium 6010B 0.50 

Manganese 6010B 0,20 

Mercury 7471B 0.019 

Nickel 6020A 0.20 

Potassium 6010B 59.6 

Selenium 7742 0.49 

Silver 6020A 0.020 

Sodiwn 6010B 39.7 

Thallium 6020A 0.020: 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

comments: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108356-002 

Dilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0,009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.9 2.0 

0.15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
119 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/15/11 09/15/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

8.6 

0.573 :r 
0.13 .% 
85,3 

0.015 ~· u 
0.043 

6610 

0.8 :r 
0.106 

1.22 

20.1 

0.034 -600 

589 

0.050 

6.35 

4500 

0.15 u 
0.043 ' 

5.0 ~· J 
0.011 ~ (/ ,.-<I< 
0.03 ....r: 
48.5 

I 



Columbia Analytical Services 

Metals 

. 1. 
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/19/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11SM81GA 

Analysis 
Analyte Method MRL 

Alwninum 6010B 2.0 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0,020 

Cadmium 6020A 0.020 

·Calcium 6010B 9.9 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium GOlOB 0.49 

Manganese 6010B 0.20 

Me_rcury 7471B 0.018 

Nickel 6020A 0.20 

Potassium 6010B 59,2 

Selenium 7742 0,50 

Silver 6020A 0.020 

Sodium 6010B 39.4 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

Basis: DRY 

Lab Code: K1108356-003 

Dilution 
MDL Factor 

0. 4. 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0,03 5.0 

19.7 2.0 

0.15 10.0 

0.008 5.0 

3.9 2.0 

0,002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
120 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/15/11 . 09/15/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q. 

21.6 

0.390 3' 
0.06 ·"t. ~) 

187 .>.. 

0.005 JIP u 
0.056 

5330 

l.O T 
0.178 

5.51 

22.4 

0.076 

642 

223 

0.034 

0.82 

1790 

0.15 u 
0.016 ~ 
11.0 if" ~ 

0.007 - u6 
0.05 ._i!- Ml 
50.9 .' 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/19/11 

Date Received: 09/07/11 

Project No, : NA 

Project N~e: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11MP27GA 

Analysis 
Analyte Method MRL 

Alurn.i.nwn 6010B 2.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmi.um 6020A 0.020 

Calcium 6010B 10.0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 0.50 

Manganese 6010B 0.20 

Mercury- . 7471B 0.022 

Nickel 6020A 0.20 

Potassium 6010B 59.8 

Selenium 7742 0.49 

Silver 6020A 0.020 

Sodium 6010B 39.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108356-004 

Dilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2,0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.9 2.0 

0.15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0 .. 02 5.0 

0.2 5.0 

Form I - IN 
121 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/i1 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/15/11 09/15/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/l1 10/27/11 

Result c Q 

8.4 

3.350 :::r-
0.43 / 
51.1 

0.003 .;]-' () ~~ 
0.009 ..J- u /16. 

5050 

1.4 :r 
0.064 

4.62 

34,9 

0.067 

871 

91.2 

0.243 

0.72 

2090 

0.15 u 
0.008 u 
15.4 .-<r' .::r 

0.011 ~ u "' 
0,05 .A]"_ r.-a 
42.4 



Columbia Analytical Services 

Metals 

-I . 
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Serv~ce Request: Kll08356 

Date Collected: 08/20/11 Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11SM82WS 

Analysis 
Analyte Method MRL 

Aluminum . GOlOB 2.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6010B 0.8 

Cobalt 6020A 0,020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 0,50 

Manganese 6010B 0.20 

Mercury_ 7471B 0_.021 

Nickel 6020A 0.20 

Potassium 6010B 59.5 

Selenium 7742 0.50 

Silver 6020A 0.020 

S,odiurn 6010B 39.7 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0,5 

Corrunents: 

Date Received: 09/07/11 

Units: rng/Kg 

Basis: DRY 

Lab Code: K1108356-005 

Dilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5. o. 
0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5,0 

19.8 2.0 

0.15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
122 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/1i 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

54,0 

0.153 u~ 
0.06 u 
9.63 

0.003 u 
0.007 _y. ll _,<t£ 

3320 

0.4 ,J-' ::J 
0.050 

0.93 

29.1 

0.009 .;r "" 783 

130 

0.030 N* 

0.75 

5060 

0.15 u 
0.008 u 

4.1 <{r" -::r 
0.002 u 
0.02 u 
13.9 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

·Client: Ecology And Environment, Incorpo Service Request: Kl108356 

Date Collected: 08/22/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No,: NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11RD11GA 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 2.0 

Antimony 6020A 0.050 

~rsenic 6020A 0,49 

Barium 6020A o.q49 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

CoppeJ;:" 6020A 0.10 

Iron 6010B . 2.0 

Lead 6020A 0.049 

Magnesium 6010B 0.50 

Manganese 6010B 0.20 

Mercury 7471B 0.018 

Nickel G020A 0.20 

Potassium 6010B 59,4 

Selenium 7742 0,49 

Silver G020A 0.020 

Sodium GOlOB 39.G 

Thallium 6020A 0.020 

Vanadium G020A 0.20 

Zinc G020A 0,5 

Comments: 

Basis: DRY 

Lab Code: K1108356-006 

Dilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

·o. oo3 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

O.OG 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.8 2.0 

0.15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5;0 

Form I - IN 
123 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/l:l 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 . 10/13/11 

10/03/11 10/13/11 

09/08/11 09/1G/ll 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/i3/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

8,7 

0.139 u~ 
0.10 A-~ 
27.3 

0.003 u 
0. 017 .? 'f 

5030 

1.1 ::r 
0.049 

5.51 

27.9 ;]' ' 
0.070 

G37 

59.0 

0.056 N* 

0.25 

2GOO . 

0.15 u 
0.008 u 
14.2 .cy; ,:::f 

0.002 u 

0.05 ..J• ·- Au 
23.8 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

C~ient: Ecology And Environment, Incorpo Service Request: K1108356 

Date Collected: 08/19/11 

Date Received: 09/07/11 

Project No. : NA 

Project N~e; Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name! 11MP20GA 

Analysis 
Analyte Method MRL 

Aluminum 6010B 2.2 . 

Antimony 6020A 0.054 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A o. oa.o 
Cadmium 6020A 0.020 

Calcium ·GOlOB 10.9 

Chrom.i urn· 6010B 0.9 

Cobalt 6020A 0.020 

Copper 6020A o.io 
Iron 6010B 2.2 

Lead 6020A 0.049 

Magnesium 6010B 0.55 

Manganese 6010B 0.22 

Mercury 74?1B 0.019 

Nickel 6020A 0,20 

Potassium 6010B 65.3 

Selenium ?742 0,50 

Silver 6020A 0.022 

Sodium 6010B 43.6 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108356-007 

Dilution 
MDL Factor 

0.4 2.0 

0.010 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.2 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.8 2.0 

0.009 5.0 

0.0? 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

21.8 2.0 

0.15 10.0 

0.009 5.0 

. 4. 4 . 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
124 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/2? /11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/2?/11 

10/03/11 10/13/11 

10/03/11 10/2?/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/15/11 09/15/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

8.0 

1.960 .:r 
0.26 h 4 

117 

0.003 u 
0.036 

5350 

0.2 u 
0.148 

6.28 

19.3 

0.066 
. 537 

602 

0.15? 

2.17 

1680 N 

0.15 u 
0.193 

12.7 -.::r 
0.008 ..J.- u/U 
0.06 .,Jj ?<V 
43.7 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/20/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: llUP04BF 

Analysis 
Analyte Method MRL 

Aluminum 6010B 2.0 

Antimony 6020A. 0.050 

Arsenic 6020A 0,49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 2.0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium 6010B . 0 .so 

Manganese 6010B 0.20 

Mercury 7471B .0. 088 

Nickel 6020A 0.20 

Potassium GOlOB 59,5 

Selenium 7742 1. 98 

Si.lver 6020A 0.020 

Sodium 6010B 39.7 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

Basis: DRY 

Lab Code: Kl108356-008 

Dilutiori 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 s.o 

0.003 5.0 

0.003 5.0 

0.6 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.009 2.0. 

0',03 5.0 

19.8 2.0 

0.59 10.0 

0.008 s.o 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
125 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/ll 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

i0/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

7.7 u~ 0 
o.o8·s U;. ~· 
0.13 .-<r: tLJ, 

9.03 

0.003 u 
0.082 

1110• 

0.2 u 
0.013 -~ 2.49 

10.8 

0.032 ~ '/ 
582 

294 

0.026 ,..r· I~N·. 
0.53 

5030 

0.59 u 
0.008 u 
21.8 . .Y 5 

0.002 u 
0.06 ,;v ~5 
15.7 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/22/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project N~e: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11RD14WS 

Analysis 
Analyte Method MRL 

Alwninum 6010B 2.0 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0,020 

Calcium 6010B 9.8 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium 6010B 0.49 

Manganese 6010B 0,20 

Mercury 7471B 0.021 

Nickel 6020A 0.20 

Potassium 6010B 59.0 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39.3 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

Basis: DRY 

Lab Code: K1108356-009 

Dilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0 .. 05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.7 2.0 

0.15 10 .. 0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
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Date Date 

Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

4,6 u ~ 
0.083 (J ~ ~ 
0.09 ~ if4 
46.2 

0.003 u 
0.003 u 

6550 

0.2 u 
0.024 

1. 90 

15.8 

0.021 % tq 
769 

232 

0.039 N* 

0.58 

5310 

0.15 u 
0.008 u 

9.8 .J- r.::rM 
0.002 u 
0.04 r 4s 
46.0 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo service Request: Kl108356 

Date Collected: 08/23/11 

Date Received: 09/07/11 

Project No.: NA. 

Project Name: Red Devil Hine 

Matrix: PLANT TISSUE 

Sample Name: 11RD18BL 

Analysis 
Analyte Method MRL 

Aluminum GOlOB ' 2.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9,9 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron GOlOB 2,0 

Lead 6020A 0.049 

Magnesium 6010B 0.50 

Manganese 6010B 0.20 

Mercury 7471B 0.025 

Nickel 6020A 0.20 

Potassium 6010B 59.4 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39.6 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0,5 

Comments: 

Units: mg/Kg 

Basis: DRY 

Lab Code: Kll08356-010 

Joilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0,2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

. 0.009 5.0 . 

0.06 2.0 

0.02 2.0 

0.003 2.0 

0.03 5.0 

19.8 2.0 

0.15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
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.Date D~te 

Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

15.0 

0.214 ::::r 
0.15 ,Y. ~ 
42.8 

0.003 u: 
0.093 

2870 

0.2 u 
0.021 

. 5.75 

31.1 

0.021 ~ " 1360 

328 

0.039 ::TAl 1\ N* 
0.58 

,__ 

5080 

0.15 u 
0.008 u 
25.3 <r IJ 

0.002 u 
0.04 ,;r,. ::! 
43.3 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Clie~t: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/18/11 

Date Rece1ved: 09/07/11 

Project No. : NA 

·· Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

sample Name: 11MP38GA 

Analysis 
Ana1yte Method MRL 

Aluminum 6010B 2.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium 6010B 0.50 

Manganese 6010B 0.20 

Mercury 7471B 0.020 

Nickel 6020A 0.20 

Potassium 6010B 59.6 

Selenium 7742 0.49 

Silver 6020A 0.020 

Sodium 6010B 39.8 

Thallium 6020A 0,020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

Un:its: mg/Kg 

Basis: DRY 

Lab Code: K1108356-011 

Dilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5,0 

0.003 5,0 

0.003 5,0 

2.0 2,0 

0.2 2.0 

0.003 5,0 

0.05 5,0 

0.7 2.0 

0.009 5.0 

0.06 2."0 

0.02 2 .. 0 

0.002 2.0 

0.03 5.0 

19.9 2.0 

o·. 15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
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Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/l1 

10/03/11 10/13/11 

10/03/11 10/13/11 

Q9/15/11 09/15/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

12.2 

2.580 -::) 

0.35 ,Y, ~ 

86.1 

0.003 -<!' u~ 
0.010 y u ;<£ 

4650 

0.3 --J ::::r 
0.267 ::!~ 

5, 52 

30,6 

0.108 

965 

197 

0.252 

1,93 

2010 

0,15 u 
0.008 u 
12.9 ? .:f 

0.002 u 
0,07 .J.V ~ 
43.5 



Columbia Analytical Services 

Metals 

. I ·. 
INORGANIC ANALYSIS DATA PACKAGE 

C~ient: Ecology And Environment, Incorpo Service Request: K1108356 

Date Collected: 08/20/11 

Date Received: 09/07/11 

Units: mg/Kg 

, Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11SM07WS 

Analysis 
Ana1yte Method MRL 

Aluminum 6010B 2.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.9 

.Chromium 6010B o.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 0.50 

Manganese 6010B 0.20 

Mercury 7471!! 0.021 

Nickel 6020A 0.20 

Potassium 6010B 59.5 

Selenium 7742 0.50 

Silver 6020A 0.020 

Sodium 6010B 39.7 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

Comments: 

Basis: DRY 

Lab Code: K1108356-012 

Dilution 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.8 2.0 

0.15 10.0 

0.008 5.0 

4.0 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
129 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

09/30/11 10/18/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

7.4 Urt~ 
0.226 ::> 
0.31 ..,;--; "' 57.1 

0.004 I~ v 
0.053 L.? 

6810 

0.7 ? :J 
0.140 

2.04 

29.~ 

0.020 iV. (.1) 

637 

810 

0.040 N* 

4.02 

4030 

0.15 u 
0,034 ..,_. 

7.1 ;i- ff 
0.002 u 
0.03 .<r ~ 
35.6 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Serv~ce Request: Kll08356 

Date Collected: 08/20/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11UP04BL 

Analysis 
Analyte Method MRL 

Aluminum 6010B 1.9 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Bari·urn 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 1.9 

chromium 6010B· 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 1.9 

Lead 6020A 0.049 

.Magnesium 6010B 0.49 

Manganese 6010B 0.19 

Mercury 7471B 0.020 

Nickel 6020A 0.20 

Potassium 6010B 58.3 

Selenium . 7742 0.49 

Silver 6020A 0.019 

Sodium 6010B 38.9 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 .. 

Zinc 6020A 0.5 

% Solids: NA 

Comments: 

Lab Code: K1108356-013 

Oil. 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

0.6 2. 0 -

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

.0. 002 2.0 

0.03 5.0 

19.4 2.0 

0.15 10.0 

0.008 5.0 

3,9 2.0 

0.002 5.0 

0.02 5,0 

0.2 5.0 

Form I - IN 
130 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/.11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

19.5 

0.441 ::J 
0.06 u 
18.8 

0.003 u 
0.154 

1660 

0.2 u 
0.023 u~ g 

2.74 

13.5 

0.022 ·~ ~ 

706 

960 

0.025 N* 

0.51 

2060 N 

0.15 u 
0,035 

5.0 •iY :::r 
0.005 ..iY u "'<S 
0.03 Y. ~ 
29.6 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo s·ervice Request: Kll08356 

Date Collected: 08/21/11 

Date ReceLved: 09/07/11 

Project No.: .NA 

Project Ndme: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: l1UP02BL 

Analysis 
Analyte Method MRL 

Alwninum 6010B 1.9 

Antimony 6020A 0.048 

Arsenio 6020A 0.49 

Barium 6020A 0 .. 049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 60101! 9.7 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 1.9 

Lead 6020A 0.049 

Mci.gnesium 6010B 0.48 

Manganese 6010B 0.19 

Me.rcury 747lB 0.021 

Nickel 6020A 0.20 

Potassium 6010B 58,0 

Selenium 7742 0.10 

Silver 6020A 0.019 

Sodium 6010B 38.7 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: NA 

Comments: 

Units: mg/Kg 

Basis:· DRY 

Lab Code: K1108356-014 

Oil. 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5;0 

0.005 5.0 

0.003 5.0 

0.003 5,0 

1.9 2·.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

O.OQ9 5.0 

0.06 2.0 

0,02 2.0 

0.002. 2.0 

0.03 5.0 

19.3 2.0 

0.03 2.0 

0.008 5.0 

3.9 2.0 

0.002 5,0 

0.02 5.0 

0.2 5,0 

Form I - IN 
131 

Date Oat~ 

Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/li 

10/03/ll 10/27/11 

10/03/11 10/27/ll 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/ll 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/ll 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

56.7 

0,225 ".::J 
0.06 u 
34.4 

0.003 u 
0.174 

2600 

0.2 u 
0.041 

5.32 

30.3 

0.032 ..r. t1 .. 
1030 

1530 

0.023 N* 

1,68 

3550 N 

0.03 u· 
0.012 .fr: tq 

7.5 ,;I- .:'J 
0.012 ...,.- u, 

0.03 -a-;· b 
21.9 N 



Columbia Analytical Services 

Metals 

-1-
JNORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/21/11 

Date Received: 09/07/11 

Project No.: NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11UP07BL 

Analysis 
Analyte Method MRL 

Aluminum 6010B 2.0 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryll·ium 6020A 0.019 

Cadmium 6020A 0.019 

Calcium 6010B 9.8 

Chromium 6010B 0.8 

Cobalt 6020A 0.019 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium 6010B 0.49 

Manqari.ese 6010B 0.20 

Mercury 7471B 0.018 

Nickel 6020A 0.20 

Potassium 6010B 58.7 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium .6010B 39.1 

Thallium 6020A 0.019 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: NA 

Conunents: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108356-015 

Dil, 
MDL Factor 

0.4 2.0 

0,009 5.0 

0.06 5.0 

0.005 s.o 
0.003 s.o 
0,003 5.0 

2.0 2.0 

0.2 2.0. 

0.003 s.o 
0.05 s.o 
0.7 2.0 

0.009 s.o 
0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 s.o 
19.6 2.0 

0.03 2.0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0,2 s.o 

Form I - IN 
132 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

i0/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 . 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

42.2 

0.172 u~ 

0.11 ,;;;r; C/f 

49.4 

.o. 014 ·?i>: u 
~ 

0.304 

2030 

0.2 u 
0.091 

7.87 

26.2 

0.078 

770 

1120 

0.030 N* 

1. 58 

2670 N 

0.03 u 
0.008 u 

7.8 .a- 5 
0.01i ,...- u " If 
0.07 AOfJ 
44.0 N 



Columbia Analytical Services 

Metals 

- 1-
JNORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Inccrpo' Serv~ce Request: K1108356 

Date Collected: 08/18/11 

Date Rece~ved: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11MP31WS 

Analysis 
Analyte Method MRL 

A~uminwn 6010B 2.0 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

BerylliUm 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.8 

Chromium 6010B 0.8 

Cobalt 6020A 0,020 

Copper 6020A 0.10 

Iron 6010B 2.0 

·Lead 6020A 0.049 

Magnesium 6010B 0.49 

Manganese 6010B 1.97 

Mercury ·7471B 0.024 

Nickel 6020A 0.20 

Potassium 6010B 59.1 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.4 

Thallium 6020A 0,020 

Vanadium 6020A 0,20 

Zinc 6020A 0.5 

% Solids: NA 

Comments: 

Basi.s: DRY 

Lab Code: K1108356-016 

Dil. 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.39 2.0 

0.002 2.0 

0.03 5.0 

19.7 2.0 

0.03 2.0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
133 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/ll 10/27 /ll 

10/03/11 10/27 /ll 

10/03/ll 10/27/11 

10/03/11 10/27/11 

10/03/ll 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/ll 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/15/11 . 09/15/11 

10/03/ll 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

15.0 

1.220 T 
0.71 

14.4 

0.006 ~ u 
0.191 

5790 

0.2 u 
0.258 

2.41 

31.8 

0.050 

548 

2990 

0.965 

4.28 

5700 N 

0.03 u 
0.029 

13.9 ir .:::r 
0.01l ...,-- () "~ 
0.05 .,J.-; !;$ 

19.4 N 



Columbia Analytical Services 

Metals 

. I . 
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/19/11 

Date Rece1ved: 09/07/11 

Project No, : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sampl.e Name: 11SM11GA 

Analysis 
Analyte Method MRL 

Aluminum 6010B 1.9 

Antimony 6020A 0.049 

Arsenic 6020A 0,49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.7 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 1.9 

Lead 6020A 0.049 

Magnesium 6010B 0.49 

Manganese 6010B 0.19 

Mercury 747lB 0.024 

Nickel 6020A 0.20 

Potassium 6010B 58.3 

Selenium 7742 0.10 

Silver 6020A 0.019 

Sodium 6010B 38.8 

Thall1um 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: NA 

Comments: 

Units: rng/Kg 

Basis: DRY 

Lab Code: K1108356-017 

Dil. 
MDL Factor 

.o. 4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5,0 

0.003 5,0 

0.003 5,0 

1.9 2,0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.4 ·2.0 

0.03 2.0 

0.008 5.0 

. 3. 9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
134 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/0.3/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/ll 

10/03/ll 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/ll 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/15/11 . 09/15/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/ll 10/27/11 

10/03/11 10/27/11 

Result c Q 

24.2 

0.171 U/< 
0.06 u 

203 

0.004 ~ u 
0.061 

5980 

0.2 u 
0.177 

5.59 

18.7 

0. 068 

630 

245 

0.036 

0.96 

2070 N 

0.03 u 
0.008 u 
17.0 ;y 3 

0 .. 016 ? u ~~~ 
0.07 --<n ~ 
43.4 N 



Columbia Analytical Services 

Metals 

- 1-
INORGANICANALYSISDATAPACKAGE 

Client: Ecology And Environment, Incorpo Service Request: K1108356 

Date Collected: 08/21/11 

Date Received: 09/07/11 

Units: mg/Kg 

Basis: DRY 

Project No.: NA 

Project Ndme: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11UP08BL 

Analysis 
Analyte Method MRL 

Alumi~um 6010B 2.0 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium. 6020A 0.020 

Calcium 601.0B 9.8 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium 6010B 0.49 

Manganese 6010B 0.20 

Mercury 7471B 0.020 

Nickel 6020A 0.20 

Potassium 6010B 58.9 

Selenium 7742 0,10 

Silver 6020A 0.020 

Sodium 6010B 39.3 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: NA 

Comments: 

Lab Code: K1108356-018 

Dil. 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0,06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.6 2.0 

0.03 2.0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0,2 5.0 

Form I - IN 
135 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/P 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11. 10/26/11 

10/03/11 10/13/11 

10/03/11 10/2:1/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

28.9 

0.110 U.t It 
0.09 -a -~ 
48.1 

0.003 u 
0.192 

2150 

0.2 u 
0.030 

5.73 

26.9 

0.035 -r --0 
1140 

1250 

0.0~4 N* 

1.00 

3900 N 

0.03 u 
. 0.008 u 

7.1 ·if"_ .::r 
0.002 u 
0.04 ,;I-; ~j 
22.4 N 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kll08356 

Date Collected: 08/22/11 

Date Received: 09/07/11 

Project No, : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11RD14BL 

Analysis 
Analyte Method MRL 

Aluminum 6010B 1.9 

Antimony 6020A 0.048 

Arsenic 6020A 0.49 

Barium 6020A 0,049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.7 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

X ron 6010B 1.9 

Lead 6020A 0.049 

Magnesium 6010B 0.48 

Manganese 6010B 0.19 

Mercury 7471B 0,022 

Nickel 6020A 0.20 

Potassium 6010B 58.0 

Selenium 7742 0,10 

Silver 6020A 0.019 

Sodium 6010B 38,6 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: NA 

Conunents: 

Units: mg/Kg 

Basis: DRY 

Lab Code: K1108356-019 

Dil. 
MDL Factor 

0.4 2,0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

1.9 2.0 

0.2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.3 2.0 

0.03 2.0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
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Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

.10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/1i 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

25.4 

0.164 •::J 
0.13 ·-if?i 0 
56.4 

0.003 u 
0.195 

2290 

0.2 u 
0.034 

3.70 

37.3 

0.041 A!/. !0 
867 

652 

0.050 N* 

0.96 

3390 N 

0.03 u 
0.008 u 

9:5 A!/ ..:r 
0.002 u 
0.05 ,;;..-. '*:$ 

35.8 N 



Columbia Analytical Services 

Metals 

-I-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kl108356 

Date Collected: 08/23/11 

Date Received: 09/07/11 

Uni.ts: rng/Kg 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sampl.e Name: 11RD18WS 

Analysis 
Analyte Method MRL 

Aluminum 6010B 1.9 

Antimony 6020A 0.049 

Arsenio 6020A 0.49 

Barium 6020A 0.049 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 9.7 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A 0.10 

Iron 6010B 1.9 

Lead 6020A 0.049 

Magnesium 6010B 0.49 

Manganese 6010B 0,19 

Mercury 7471B 0.023 

Nickel 6020A 0.20 

Potassium 6010B 58.3 

Selenium 7742 0.48 

Silver 6020A 0.019 

Sodium 6010B 38.8 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% So~ids: NA 

Comments: 

Basis: DRY 

Lab Code: K1108356-020 

Dil. 
MDL Factor 

0.4 2.0 

0.009 5.0 

0.06 5.0 

0.005 5.0 

0.003 5.0 

0.003 5.0 

1.9 2.0 

0,2 2.0 

0.003 5.0 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2.0 

0.03 5.0 

19.4 2.0 

0.15 10.0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
137 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

. 10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/ll 10/27/11 

10/03/ll 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/ll 10/27/11 

10/03/11 10/27/11 

10/03/ll 10/13/11 

10/03/ll 10i27 /11 

10/03/ll 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/ll 10/13/11 

10/03/ll 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03ili 10/27/11 

10/03/11 10/27/11 

10/03/ll 10/27/11 

Result c Q 

4.0 u~ 
0.104 ::J 
0.06 u 
80.4 

0.003 u 
0.003 u 

7590 

0.2 u 
0.019 ~ UM 
1. 61 

25.2 

0.015 I~ -;s 
596 

135 

0.036 N* 

0.18 .-iY UV!£J 
4530 N 

0.15 u 
0.008 u 

6.4 ~ :::r 
0.002 u 
0.03 ,.J'l ~ 

23.3 N 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

CJ.ient: Ecology And Environment, Incorpo Service Request: K1108356 

Date Collected: 08/23/11 

Date Received: 09/07/11 

Units: rng/f{g 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Uame: . 11RD18GA 

Analysis 
Analyte Method MRL 

Aluminum GOlOB 2.0 

Antimony G020A 0.049 

Arsenic G020A 0.49 

Barium G020A 0.049 

Berylliuin G020A 0.020 

Cadmium G020A 0.020 

Calcium - GOlOB 9.8 

Chromium GOlOB 0.8 

Cobalt G020A 0.020 

Copper G020A 0.10 

Iron . GOlOB 2.0 

Lead G020A 0.049 

Magnesium GOlOB 0.49 

Manganese GOlOB 0.20 

Mercury 7471B 0.022 

Nickel 6020A 0.20 

Potassium GOlOB 58.9 

Selenium 7742 0.10 

Silver G020A 0.020 

Sodium 6010B 39.3 

Thallium 6020A ·o.o2o 

vanadium G020A 0.20 

Zinc 6020A 0.5 

% Solids: . NA 

Comments: 

Basis: DRY 

Lab Code: K110835G-021 

Dil. 
MDL Factor 

0.4 2.0 

0.009 5.0 

O.OG 5.0 

0.005 5.0 

0.003 5.0 

0,003 5.0 

2.0 2.0 

0.2 2.0 

0.003 5.0 

0,05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

·0.002 2.0 

0.03 5.0 

19.6 2.0 

0.03 2.0 

0.008 5.0 

3.9 2.0 

0.002 5.0 

0.02 5.0 

0.2 5.0 

Form I - IN 
138 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/2G/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 .· 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/il 

10/03/11 10/13/11 

10/03/11 10/27/li 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

3.8 

0.11G :J 
0.06 4'/: (f 

28.4 

0.003 u 
0.009 . .J-" u ""-' 

3790 

0.2 u 
0.051 

6.19 

14.9 

0.034 d12 1'1 
571 

75.1 

0.014 JY. N* 

0.32 

27GO N 

0.03 u 
0.008 u 
13.3 ~ 3' 

0.002 u 
0.04 ,J?, 
22.5 u 



Columbia Analytical Services 

Metals 

- I -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kl108356 

Date Collected: 08/22/11 

Date Received: 09/07/11 

U!llts: mg/Kg 

Basis: ·DRY 

Project No. : NA 

Project Name·: Red Devil Mine 

Matrix: PLANT TISSUE 

Sampl.e Name: 11RD14GA Lab Code: Kll08356-022 

Analysis Dil. Date Date 
Analyte Method MRL MDL Factor Extracted Analyzed 

Aluminum 6010B 2.0 0.4 2.0 10/03/11 10/13/11 

Antimony 6020A 0.049 0.009 5.0 10/03/11 10/26/11 

Arsenic 6020A 0,49 0.06 5.0 10/03/11 10/27/11 

Barium 6020A 0.049 0.005 5. 0· 10/03/11 10/27/11 

Beryllium 6020A 0.019 0,003. 5.0 10/03/11 10/27/11 . 

Cadmium 6020A 0.019 0.003 5.0 10/03/11 10/27/11 

Calcium 6010B - 9.8 2.0 2.0 10/03/11 10/13/11 .. 

Chromium 6010B o.8 0.2 2.0 10/03/11 10/13/11 

Cobalt 6020A 0.019 0.003 5.0 10/03/11 10/27/11 

Copper 6020A 0.10 0.05 5.0 10/03/11 10/27/11 

Iron 6010B 2.0 0.7 2.0 10/03/11 10/13/11 

Lead 6020A 0.049 0.009 5.0 10/03/11 10/27/11 

Magnesium 6010B 0.49 0.06 2.0 10/03/11 10/13/11 

Manganese 6010B 0.20 0.02 2.0 10/03/11 10/13/11 

Mercury 747lB 0.023 0.002 2.0 09/08/11 09/16/11 

Nickel 6020A 0.20 0.03 5.0 10/03/11 10/27/11 

Potassium GOlOB 58.7 19.6 2.0 10/03/11 10/13/11 

Selenium 7742 0.10 0.03 2.0 10/03/11 10/17/11 

Silver 6020A 0.020 0.008 5.0 10/03/11 10/26/11 

Sodi~ GOlOB 39.1 3.9 2.0 10/03/11 10/13/11 

Thallium. 6020A 0.019 0.002 5.0 10/03/11 10/27/11 

Vanadium 6020A 0.20 0.02 5.0 10/03/11 10/27/11 

Zinc 6020A 0.5 0.2 5.0 10/03/11 10/27/11 

% Solids: NA 

Result 

7.2 

0.225 

0.06 

34.0 

0.003 

0.018 

5070 

0.2 

0.079 

6.40 

22.5 

0.058 

637 

94.7 

0.014 

0.25 

2120 

0.03 

o.oo9 
51.3 

0.002 

0.05 

26.9 

Comments: ~~ 

Form I - IN 
139 
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Columbia Analytical Services 

Metals 

. -1-
JNORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And ~nvironment, Incorpo Service Request: Kl108356 

Date Collected: 08/22/11 

Date Received: 09/07/11 

Units: mg/Kg 

Project No. : NA 

Project N~e: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: 11RD12WS 

Analysis 
Analyte Method MRL 

Aluminum 6010B 2.0 

Antimony 6020A 0.049 

Arsenic 6020A 0.49 

Barium 6020A 0.049 

Be.t:yllium 6020A 0.020 

Cadmium 6020A 0,020 

Calcium 6010B 9.9 

Chromium 6010B 0.8 

Cobalt 6020A 0,020 

Copper 6020A 0.10 

Iron 6010B 2.0 

Lead 6020A 0.049 

Magnesium 6010B 0.49 

Manganese 6010B 0.20 

Mercury 7471B 0.021 

Nickel 6020A 0.20 

Potassium 6010B 59.2 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 39.4 

Thallium 6020A. 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0,5 

% Solids. NA 

Corruuents·: 

Basis: DRY 

Lab Code: K1108356-023 

OiL 
MDL Factor 

0.4 2,0 

0.009 5,0 

0.06 5.0 

0.005 s.o 

0.003 s.o 

0.003 5.0 

2.0 2.0 

0.2 2.0 

0.003 s.o 

0.05 5.0 

0.7 2.0 

0.009 5.0 

0.06 2.0 

0.02 2.0 

0.002 2,0 

0.03 5.0 

19.7 2.0 

0.03 2.0 

0.008 s.o 

3.9 2-.o 

0.002 s.o 

0.02 5.0 

0.2 s.o 

Form I - IN 
140 

Date Date 
Extracted Analyzed 

10/03/11 10/13/11 

10/03/11 10/26/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/13/11 

09/08/11 09/16/11 

10/03/11 10/27/11 

10/03/11 10/13/11 

10/03/11 10/17/11 

10/03/11 10/26/11 

10/03/11 10/13/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

10/03/11 10/27/11 

Result c Q 

2.3 u~ 
0.101 u,.. ~ 
0.06 u 
51.9 

0.003 u 
0.005 ,,J/ V-""" 

5320 

0.2 u 
0.017 . ..;r UM 
1. 54 

19.3 

0.019 ~ I~ 

847 

162 

0.027 N* 

o;29 

4060 . N 

0.03 u 
0.008 ~ 

7.9 ,&-' -:T· 
0.002 u 
0.03 -ir( ~ 
54.8 v-;., N 

C7 



Columbia Analytical Services 

. Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Service Request: Kl108356 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: Method Blank 

Analysis 
Analyte Method MRL 

·Aluminum 6010B 2.0 

Antimony 6020A 0.050 

Arsenic 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmiuin 6020A 0.020 

Calcium 6010B 2.0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

COpper 6020A 0 .. 10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B · 0.50 

Manganese 6010B 0.20 

Mercury 7471B 0.040 

Nickel 6020A 0.20 

Potassium 6010B 60.0 

Selenium 7742. 0;10 

Silver 6020A 0.020 

Sodium 6010B 40.0 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: NA 

Comments: 

Date Collected: 

Date Received: 

Units: mg/Kg 

Basis: DRY 

Lab Code: Kl108356-MB1 

Oil. Date Date 
MDL Factor Extracted Analyzed 

0.4 2.0 10/03/11 10/14/11 

0.009 5.0 10/03/11 10/26/11 

0.06 5.0 10/03/11 10/27/11 

0.005 5.0 10/03/11 10/27/11 

0.003 5.0 10/03/11 10/27/11 

0.003- 5.0 10/03/11 10/27/11 

0.6 .2.0 10/03/11 10/13/11 

0.2 2.0 10/03/11 10/13/11 

0.003 5.0 10/03/11 10/27/11 

0.05 5.0 10/03/11 10/27/11 

0.7 2.0 10/03/11 10/1'4/11 

0.009 5.0 10/03/11 10/27/11 

0.06 2.0 10/03/11 10/13/11 

0.02 2.0 10/03/11 10/13/11 

0.004 2.0 09/15/11 09/15/11 

0.03 5.0 10/03/11 10/27/11 

20.0 2.0 10/03/11 10/13/11 

0.03 2.0 09/30/11 10/18/11 

0.008 5.0 10/03/11 10/26/11 

4.0 2.0 10/03/11 10/13/11 

0.002 5.0 10/03/11 10/27/11 

0.02 5.0 10/03/11 10/27/11 

0.2 5.0 10/03/11 10/27/11 

Form I - IN 
141 

Result c Q 

1.6 J 

0.011 J 

0.06 u 
0.022 J 

0.004 J 

0.003 J 

6,8 

0.2 u 
0.004 J 

0.05 u 
0.8 J 

0.009 u 
3.36 

0.16 J 

0.004 u 
0.04 J 

20.0 ·u 

0.03 u 
0.008 u 

4.0 u 
0.004 J 

0.02 u 
0.2 u 



Columbia Analytical Services 

Metals 

- 1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: Ecology And Environment, Incorpo Serv~ce Request: Kll08356 

Project No. : NA 

Project Name: Red Devil Mine 

Matrix: PLANT TISSUE 

Sample Name: Method Blank 

Analysis 
Analyte Method MRL 

AluminUJ!l 6010B 2.0 

Antimony 6020A 0.050 

Arsenio 6020A 0.50 

Barium 6020A 0.050 

Beryllium 6020A 0.020 

Cadmium 6020A 0.020 

Calcium 6010B 2.0 

Chromium 6010B 0.8 

Cobalt 6020A 0.020 

Copper 6020A .0.10 

Iron 6010B 2.0 

Lead 6020A 0.050 

Magnesium 6010B 0.50 

Manganese 6010B 0.20 

Mercury 7471B ().040 

Nickel 6020A 0.20 

Potassium 6010B 60.0 

Selenium 7742 0.10 

Silver 6020A 0.020 

Sodium 6010B 40.0. 

Thallium 6020A 0.020 

Vanadium 6020A 0.20 

Zinc 6020A 0.5 

% Solids: NA 

Comments: 

Date Collected: 

Date Received: 

Uni.ts: mg/Kg 

Basis: DRY 

Lab Code: K1108356-MB2 

Dil. Date Date 
MDL Factor Extracted· Analyzed 

0.4 2.0 10/03/11 10/13/11 

0.009 5.0 10/03/11 10/26/11 

0.06 5.0 10/03/11 10/27/11 

0.005 5.0 10/03/11 10/27/11 

0.003 5.0· 10/03/11 10/27/11 

0.003 5.0 10/03/11 10/27/11 

0.6 2.0 10/03/11 . 10/13/11 

0.2 2.0 10/03/11 10/13/11 

0.003 5.0 10/03/11 10/27/11 

0.05 5.0 10/03/11 10/27/11 

0.7 2.0 10/03/11 10/13/11 

0.009 5.0 10/03/11 10/27/11 

0.06 2.0 10/03/11 10/13/11 

0,02. 2.0 10/03/11 10/13/11 

0.004 2.0 09/08/11 09/16/11 

0,03 5.0 10/03/11 10/27/11 

20.0 2.0 10/03/11 10/13/11 

0.03 2.0 10/03/11 10/17/11 

0.008 5.0 10/03/11 10/26/11 

4.0 2.0 10/03/11 10/13/11 

0.002 5.0 10/03/11 10/27/11 

0.02 5.0 10/03/11 10/27/11 

0.2 5.0 10/03/11 10/27/11 

Form I - IN 
142 

Result c Q 
. 

0.6 J 

0.037 J 

0.06 u 
0.017 J 

0.003 u 
0.003 u 

3.6 

0.2 u 
0.003 u 
0.05 u 

0.7 u 
0.009 u 
0.46 J 

0.18 J 

0.004 u N* 

0.04 J 

20.0 u N 

0.03 u 
0.008 u 

4,0 u 
0.002 u 
0.02 u 

0.2 u N 



Client: Ecology and Environment CHAIN of· CUSTODY Page 2 of2 

Project Method of Shipment 
~Columbia Red Devil M;ne 

Analytical Services~ Project Telephone No. 'Fax No. 
Manager Ed Wallace (CAS) Bill Richards (E&E) 20ei 624-9537 

800.695.7222 Special Detection 

WNW.caslab.com Cooler45 Limit/Reporting . 

~!IX ~rsv- .. 
~ 
ro 
~ 

~ c . :g 
~ ~ i 

~ $ ~ 
m 0 0 m 

!! "' ~ 5 ~ z 0 e E 
0 m 

2 m ~ ~ 
I= z ~- E " 2! ro 0 

9 -" Cl F " 0 ~ ~ 
a. .o 0> 0> ~ " 0> ro e 

-" 
E 0 ,§ -~ c :r: ·o "' ro 

~ 1l. a. "' 0 a. 0. m E 
E "' ~ E ]j ~ ~ ,= 
lil ro 0 lil ,{" ~ :!1 ..J z 

11UP07BL 1 X X 8/21/11 1423 X X 

11MP31WS 1 X X 8/18/11 1907 X X 

11SM11GA 1 X X 8/19/11 1815 X X X 

11UP08BL 1 X X 8/21/11 1600 X X X 

11RD14BL 1 X X" . 8122/11 1814 X x· X 

11RD18WS 1 X X 8/23111 1321 X X 

11RD18GA 1 X X 8/23/11 1218 X X X c 
• 

11RD14GA 1 X X 8/22/11 1717 X X X "' 
11RD12WS 1 X X 8/22/11 1514 X X X "' 

"' 
< 

" -

Sample Received Intact Yes No Temperature received: Ice No ice 

Rellnq. by sampler (Sign & Print Name) Date Tlme Received by (Sign & Print Name) 

Lab Work No. V 0 
Relinquished by Date lime Recelyed by ~ \\D~~? 
Relinquished by Date Time Received by 

/_ 'I./ . .l/1 
Relinquished by Date lime Receivedbylaboralory /bl;/f/f (7JM0ate /f/11/;nm•tJff/{5 



Client: Ecology and Environment CHAIN of CUSTODY Page 1 of2 

Project MethOd of Shipment 
db.~ Columbia · Red Devil Mine 

Analytical Services~ Project 
Ed Wallace (CAS) Bill Richards (E&E) 

Telephone No. Fax No. 
Manager 20~624~9537 

600.695.7222 Special Deteclfon 

WINW,caslab.com Cooler45 Umli/RI.Iporting .. atnx t'rsv • 

' ~ 
13 

2 ~ I 
i '6 OJ: 

ru "' 0 

~· f!! (f) ~ 
;; ~ z !!l l'! d ru 0 

~ %\ " z 5 

'* 
~ ~ ~ ::; ·6 0 

9 !!l a ;:: ~ " 0. ...J ::; "' "' .f{ E 0 "' "' ~ :I: ., 
-@. "' 

(.) ·" .E c g :!:. E (f) 0 0. 0. @ E .0 E E ~ (f) !'= 
"' m d J!l J!l ~ :!l ~ (f) z 

11MP38WS 1. X X 8/18/11 1728 X X 

11SM18WS 1 X X 8119/11 1612 X X 

115M81GA 1 X X 8/19/11 1928 X X X 

11MP27GA 1 X X 8/19/11 0942 X X X 

11SM82WS 1 X X 8/20/11 1058 X X x· 
11RD11GA 1 X X Bi22/11 1207 X X X 

11MP20GA 1 X X 8/19/11 1211 X. X { 

11UP04BF 1 X X 8/20/11 1817 X X X X 
(f) 

11RD15WS 1 X X '8/22/11 1739 X X X "' 
11RD18BL 1 X X 8/23/11 1320 X X 0:: 

11MP3BGA 1 X X 8/16111 1614 " X 
<( 

11SM07WS 1 X X 8/20/11 1511 X X X ::; 

11UP04BL 1 X X 8/20/11 1847 X X X 

11UP02BL '1 X X 8/21/11 1017. X X 

Sample Received Intact Yes No Temperature received: Ice No ice 

Relinq. by sa21er (S.lgo & Print Name) , ~ DaEb );• Received~&Prl7YY~./ft/ L 
Lai \\'oNs~6 ~ ./ / ~ ~ "' ' "7· -: .... _(1J .A/ /{~ 

Relinquished by I ',if .11 Lh,#,_ . ! /I> a-t ~ 9.4/1£ /C/tJtJ 
Received bY .' "-

Relinquished by ~...,.../ / ~ oat. "rime Received by 
J/ 

Relinquished by Date ·Time Received by laboratory ff./1//~ / 4~o·teww Time/} {J'-/.5 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Laboratory: Brooks Rand Labs Lab Project Number: 1137038 
Sampling Dates: 8/2/11 thru 8/29/11 Sample Matrix: Soil 
Analytical Method: Hg SSE by EPA 1631 Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song~~ 
Technical QA Reviewer:."':'::'=:--:--:----~-------
Project Manager: Bill Richards 

Date: 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

"· "'' No. •I.D. I ri.D. 

1 1 "'" v 'dtl04 1 OvO Vvv·U I 

2 1 11v. v..v 

3 1 •v 1137vvo-vv 

4 1 1137vvo·u~ 

5 1 10 11 vI Uvd-05 

6 11MP58SB08 1137038-06 

7 11MP60SB14 1137038-07 

8 11MP59SB12 1137038-08 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

DV-2011 ROM HG SSE SOIL 1631 1.DOC- 1119111 Page 1 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Proiect Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

_--:,:X'-- Included: no problems 
---::::*- Included: problems noted in review 
-....,0~- Not Included andlor Not Available 

NR Not Required 
--::R;.:,S~ Provided As Re-submission 

Case Narrative: 
_,.!:X.___ Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
* Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
X Matrix Spike recoveries 
X Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2011 ROM HG SSE SOIL 16311.DOC-11/9/11 Page 2 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe, Alaska 
ProJect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting, Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples NO 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Mercury speciation in soil/sediment by 5-Step Extraction per SOP BR-0013 was performed and 
analyzed by cold vapor atomic fluorescence spectroscopy mercury analyzer. 
The extractants used are: De-ionized water (FO & F1 ), a synthetic "stomach acid" (F2), 1M KOH 
(F3), 12M HN03 (F4), and aqua regia (F5). All samples were analyzed in accordance with EPA 
Method 1631. 

DV-2011 ROM HG SSE SOIL 16311.DOC-11/9/11 Page 3 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
Acceptable with qualification 

___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: Analysis met holding time criteria and samples were received in a cooler with ice 
and at a temperature of 0.1 'C. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Commel)ts: All recoveries of mercury in initial and continuing calibration verifications were 
within the control limits 

DV-2011 ROM HG SSE SOIL 16311.DOC-11/9/11 Page4of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_....!.X!..- Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 30%, all associated nondetected results are 

rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 11MP52SB10 was used for total Hg in MS/MSD analysis and the 
recoveries were within the control limits. 

DV-2011 ROM HG SSE SOIL 16311.DOC-11/9/11 Page 5 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Numb-er: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable with qualification 
X Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level except the 
method blank (0.16ng/g) for Hg (F2). The detected Hg (F2) result in sample 11 MP52SB1 0 was 
qualified as non-detect (U) since the sample concentration was less than 5x the blank 
concentration. 

6. DUPLICATE ANALYSES 

--:-;-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

Reb= 2<Valueif•Value'2l cc:x_· '•100°(o •. ;> 
Nlllllet+value 2 _ . 

DV-2011 ROM HGSSE SOIL 16311.DOC-1119111 Page 6 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

Analyte, ng/g 11MP52SB06 11 MP52SB06 DUP RPD(%) 

Hg(F1) 
6465 8014 21 

Hg(F2) 
230600 178000 26 

Hg(F3) 
25850 30240 16 

Hg(F4) 
21890 27490 23 

Hg(F5) 
2502000 1247000 67' 

Analyte, ng/g 11MP52SB10 11MP52SB10 DUP RPD(%) 

Hg 
306 2050 148' 

Comments: 
*: The RPD was outside of control limits (>35%) and the detected Hg and Hg (F5) results were 

qualified as estimated (J). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 
---:-:-- Unacceptable 

X Not required 

Interference Check Samples (ICS) • Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis • Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

DV-2011 ROM HG SSE SOIL 1631 1.DOC- 1119111 Page 7 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

Acceptable 
Acceptable with qualification 
Unacceptable 

X Not required 

Post-digestion spikes -If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions • If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

Comments: Analyte quantitation was acceptable. 

Total Hg, Sediment 

CFD BFd 
;r-~ 

I • 1000 

C- result produced at the instrument, pg 

F- final volume of the sample preparation, mL 

D- dilution factor of any dilution of the preparation made at the instrument 

A- analyzed volume of the prep or dilution of the prep, mL 

B- the mean of the method blank instrument result, pg 

DV-2011 RDM HG SSE SOIL 16311.DOC-11/9/11 Page8of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

Fd- default fmal prep volume for the method used for the method blanks, 40 mL 

A.- default analyzed volume for the method used for the method blanks, l 0 mL 

I - aliquot of sample prepared, g. 

Sample 11DS01SB06, Lab ID 1135016-13 
Total Hg: ((1310) (40) (100) I (0.025))- ((1.01725) (40)1 (10)) I (1.0285) (1000) = 203791.9 nglg 
(203791.9 nglg) (100189.9) = 226687 nglg. Lab reported 227000 nglg dry. 

Hg SSE- Fl through FS, Sediment 

CFD BFd 
"""A-A.; 

1·1000 

· C- result produced at the instmment, pg 

F- final volume of the sample preparation, mL 

D- dilution factor of any dilution of the preparation made at the instrument 

A- analyzed volume of the prep or dilution of the prep, mL 

B- the mean of the method blank instmment result, pg 

Fd- default final prep volume for the method used for the method blanks 

A.!- default analyzed volume for the method used for the method blanks 

I- aliquot of sample prepared, g. 

Sample 11DS01SB06, Lab ID 1135016-13 
Hg(F1): ((778) (125) (1))1 (0.5)) - ((7.55) (125))1(25) I ((0.4107) (1000)) = 473.49 nglg 
(473.49 nglg) (100189.9) = 526.7 nglg dry. Lab reported 527 nglg dry. 

Hg(F2): ((8560) (125) (1 })I (1) - ((11.9225) (125)1 (25)) I (0.41 07) (1 000) = 2605 nglg 
(2605 nglg) (100189.9) = 2899 nglg dry. Lab reported 2900 nglg dry. 

Hg(F3): ((1230) (125) (1 ))I (0.2) - ((19.575) (125)1 (1 0 ) I (0.41 07) (1 000) =1871.21 nglg 
(1871.21 nglg) (100189.9) = 2081 nglg dry. Lab reported 2090 nglg dry. 

Hg(F4): ((822) (125) (1))1 (0.05) - ((7.085) (125)1 (25)) I (0.4107) (1000) = 5003.6 nglg 
(5003.6 nglg) (100189.9) = 5565.7 nglg dry. Lab reported 5560 nglg dry. 

Hg(F5): ((939) ( 40) (1 00))1 (0.05) - ((0.51625) ( 40)1 (2)) I (0.41 07) (1 000) = 182907 nglg 
(182907 ng/g) (100/89.9) = 203456 nglg dry. Lab reported 204000 ng/g dry. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--::--- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. The laboratory compared the sum of the fractions to 
the total Hg results for all samples and three samples (11 MP26SB10 and 
11 MP58SB08) produced elevated RPDs (Criteria: RPD~35% ). 

Sample ID Sum of 5-step SSE (ng/g) Total Hg (nglg) RPD (%) 

11MP26SB10 
31069 11300 93* 

11MP58SB08 
718480 1220000 52* 

*: Based on this comparison, the F1 through F5 results of these samples were qualified as 
estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the FINAL 

QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION ASSOCIATED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGA T/ON WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICA TOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Project 10: COL-KE1101 
PM: Tiffany Stllwater 

Sample Ana lyle 

11MP26SB10 
1137038-05 %TS 

1137038-05 Hg 

1137038-05 Hg(F1) 

1137038-05 Hg(F2) 

1137038-05 Hg(F3) 

1137038-05 Hg(F4) 

1137038-05 Hg(F5) 

11MP51SB04 
1137038-01 %TS 

1137038-01 Hg 

1137038-01 Rg(F1) 

1137038-01 Hg(F2) 

1137038-01 Hg(F3) 

1137038-01 Hg(F4) 

1137038-01 Hg(F5) 

11MP52SB06 

1137038-02 %TS 

1137038-02 Hg 

1137038-02 Hg(F1) 

1137038-02 Hg(F2) 

1137038-02 Hg(F3) 

1137038-02 Hg(F4) 

1137038-02 Hg(F5) 

11MP52SB10 
1137038-03 %TS 

1137038-03 Hg 

1137038-03 Hg(F1) 

1137038-03 Hg(F2) 

1137038-03 .Hg(F3) 

1137038-03 Hg(F4) 

1137038-03 Hg(F5) 

Report Matrix 

Soil 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

Soil 

Soil 

Soil 

Soil 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

s611 
Soil 

Soil 

Soli 

Soil 

BROOKS 
~{\~.PDA. 
~\ .. ' - "' M!WfiNGM METAlS bAT A 

Sample Results 

Fraction Result Qualifier MDL 

N/A 92.34 0.07 

N/A 11300 :Y 25.3 

N/A 2420 J 4.83 

N/A 754 J 9.67 

N/A 675 ') 19.3 

N/A 5920J 
A 

387 

N/A 21300 ::r 193 

N/A. 89.11 0.07 

N/A 50800 J' 272 

N/A 508 10.4 

N/A 41.7 0.52 

N/A 605 20.9 

N/A 5770 418 

N/A 53800 :5 2090 

N/A 74.98 0.07 

N/A 1580000 J 3350 

N/A . 8010 126 

N/A 178000 1260 

N/A 30200 1260 

N/A 109000 ~ 502 

N/A 1250000 J ~25100 

N/A 92.48 0.07 

N/A 306 J 

l& 
25.5 

N/A 22.5 0.20 

N/A 0.49 u 0.20 

N/A 109 . 20.4 

N/A 125 2.04 

N/A 172 ::J 8.16 

MRL Unit 

0.25 % 

75.8 ng/g dry 

12.1 ng/g dry 

24.2 ng/g dry 

48.3 ng/g dry 

967 ng/g dry 

483 ng/g dry 

0.25 % 

815 ng/g dry 

26.1 ng/g dry 

1.30 ng/g dry 

52.2 ng/g dry 

1040 ng/g dry 

5220 ng/g dry 

0.25 % 

10000 ng/g dry 

314 ng/g dry 

3140 ng/g dry 

3140 ng/g dry 

1260 ng/g dry 

62800 ng/g dry 

0.25 % 
76.4 ng/g dry 

0.51 ng/g dry 

0.50 ng/g dry 

51.0 ng/g dry 

5.10 ng/g dry 

20.4 ng/g dry 

~~ 

BRL Report 1137038 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111456 N/A 

8111455 1100681 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111456 N/A 

8111455 1100681 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111456 N/A 

8111455 1100681 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111456 N/A 

8111455 1100681 

8111457 1100661 

8111458 1190686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

;lj!rjl; 
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Project ID: COL-KE11 01 
PM: Tiffany Stilwater 

Sample Analyte 

11MP565806 
1137038-04 %TS 

1137038-04 Hg 

1137038-04 Hg(F1) 

1137038-04 Hg(F2) 

1137038-04 Hg(F3) 

1137038-04 Hg(F4) 

1137038-04 Hg(F5) 

11MP58SB08 
1137038-06 %TS 

1137038-06 Hg 

1137038-06 Hg(F1) 

1137038-06 Hg(F2) 

1137038-06 Hg(F3) 

1137038-06 Hg(F4) 

1137038-06 Hg(F5) . 

11MP59SB12 
1137038-08 %TS 

1137038-08 _Hg 

1137038-08 Hg(F1) 

1137038-08 Hg(F2) 

1137038-08 Hg(F3) 

1137038-08 Hg(F4) 

1137038-08 Hg(F5) 

11MP60SB14 
1137038-07 %TS 

1137038-07 Hg 

1137038-07 Hg(F1) 

1137038-07 Hg(F2) 

1137038-07 Hg(F3) 

1137038-07 Hg(F4) 

1137038-07 Hg(F5) 

Report Matrix 

Soli 

Soil 

Soil· 

Soli 

Soli 

Soli 

Soli 

Soil 

Soil 

Soil. 

Soli 

Soli 

Soli 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil' 

Soil 

Soil 

Soil 

BROOKS 
~~~~PA· =\ UlWUNVtillHifi'ALS DAr A" 

Sample Results 

Fraction Result Qualifier MDL 

N/A 91.47 0.07 

N/A 126000 T 2660 

N/A 534 97.2 

N/A 92.7 9.72 

NIA 2420 777 

N/A 12500 389 

N/A 103000 :3 3890 

N/A 86.66 0.07 

N/A 1220000 J 2670 

N/A 4860 ·::r 108 

N/A 120 '5 10.8 

N/A 12200 :r 431 

NIA 31300 .:r {!§> 431 

N/A 670000 J 21600 

N/A 83.37 0.07 

N/(\ 6330 :J 28.2 

N/A 102 5.32 

N/A 2.92 0.21 

N/A 2800 426 

N/A 51.4 ·:r·~ 21.3 

N/A 2660 213 

N/A 91.16 0.07 

N/A 456000 J 2670 

N/A 311 5.58 

NIA 1.34 0.23 

N/A 4370 893 

N/A 15200 447 

N/A 423000 ::r 22300 

MRL Unit 

0.25 % 

7980 nglg dry 

243 nglg dry 

24.3 ng/g dry 

1940 ng/g dry 

.972 ng/g dry 

9720 ng/g dry 

0.25 % 

8010 nglg dry 

270 ng/g dry 

27.0 ng/g dry 

1080 ng/g dry 

_1080 ng/g diy 

53900 ng/g dry 

0.25 % 

84.5 ng/g dry 

13.3 ng/g dry 

0.52 ng/g dry 

1060 nglg dry 

53.2 nglg dry 

532 nglg dry 

0.25 % 

8020 ng/g dry 

1(0 nglg dry 

0.57 ng/g dry 

2230 ng/g dry 

1120 nglg dry 

55800 nglg dry 

~ 

BRL Report 1137038 
Client PM: Ed Wallace 
Client PO: K1107701 

Batch Sequence 

8111456 N/A 

8111455 1100681 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111456 NIA 

8111455 1100681 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111456 N/A 

8111455 1100681 

8111457 1100661 

. 8111458 1100686 

8111459 1100693 

8111460 1100711 

8111461 1100691 

8111456 NIA 

8111455 1100681 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

/1/!.Sj;; 
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Project JD: COL-KE11 01 
PM: Tiffany Stilwater 

BROOKS 
~{\.tiD A 
~'\. 
-HEANINGFIJl H£rAlS OAT If 

Method Blanks & Reporting Limits 

Batch: 8111455 
Matrix: Soil/Sediment 
Method: EPA 1631 Appendix 

Analyte: Hg 

. Sample Result 

B111455-BLK1 0.01 

B111455-BLK2 0.02 

B111455-BLK3 0.02 

B111455-BLK4 0.02 

Average: 0.02 
Limit: 0.10 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: O.D1 MDL: 0.05 
Limit: 0.03 MRL: 0.15 

BRL Report 1137038 
Client PM: Ed Wallace 
. Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P(206) 632~6206 • F{206} 632·6017 • br!@brooksrand.com • \WIW.brooksrand.com 
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ProjecfiD: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~~~DA 
~/·\,. 
J4~1NGAA HETAlS tWA• 

Method Blanks & Reporting Limits 

Batch: 8111457 
Matrix: Soil/Sediment 
Method: SOP BR-0013 

Analyte: Hg(F1) 

Sample 

B111457-BLK1 

B111457-BlK2 

B111457-BLK3 

B111457-BLK4 

Result 

0.25 

0.11 

0.13 

0.03 

Average: 0.13 
Limit: 0.39 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.09 MDL: 0.20 
Limit: 0.13 MRL: 0.49 

BRL Report 1137038 
Client PM: Ed Wallace 

Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P{206) 632-6206 • F{206} 632-6017 · brl@brooksrand.com · \'IW\N.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Slilwaler 

BROOKS 

~ 
MEAMINGflJt METALS PAif" 

Method Blanks & Reporting Limits 

Batch: 8111458 
Matrix: SoiVSediment 
Method: SOP BR-0013 

Analyte: Hg(F2) 

Sample 

811145B-BLK1 

B11145B-BLK2 

B11145B-BLK3 

B11145B-BLK4 

Result 

0.24 

0.10 

0.14 

0.14 

Average: 0.16 
Limit: 0.41 

Units 

nglg 

ng/g 

nglg 

nglg 

Standard Deviation: 0.06 MDL: 0.20 
Limit: 0.14 MRL: 0.51 

BRL Report 1137038 
Client PM: Ed Wallace 

Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 · ?(206) 632-6206 · F(206} 632-6017 · brl@brooksrand.com · www.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

Method Blanks & Reporting Limits 

Batch: 8111459 
Matrix: Soil/Sediment 
Method: SOP BR-0013 
Analyte: Hg(F3) 

Sample 

. · B111459-BLK1 

B 111459-BLK2 

· B1 11459-BLK3 

B111459-BLK4 

Result 

0.54 

0.32 

0.30 

0.75 

Average: 0.48 
Limit: 4.00 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.21 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 1137038 
Client PM: Ed Wallace 
Client PO: K1107701 
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Project ID: COL-KE1101 
PM: Tiffany Stilwaler 

BROOKS RAND .. 
. 

H!ANiNGnlt. H'rtALS OATf 

. 

Method Blanks & Reporting Limits 

Batch: 8111460 
Matrix: Soil/Sediment 
Method: SOP BR-0013 

Analyte: Hg(F4) 

Sample 

B111460-BLK1 

B 111460-BLK2 

B111460~BLK3 

B111460-BLK4 

Result 

0.51 

0.38 

0.21 

0.16 

Average: 0.32 
Limit: 4.00 

Units 
ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.16 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 1137038 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P(206) 632-6206 • F(206) 632-6017 • brl@brooksrand.com • \VWW.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~{'~PA 
~\. 
HMlilNGI1JlM£t'ALSOATA" 

Method Blanks & Reporting Limits 

Batch: 8111461. 
Matrix: Soil/Sediment 
Method: SOP BR-0013 

Analyte: Hg(F5) 

Sample 

B111461-BLK1 

8111461-BLKZ 

8111461-BLK3 

B111461-BLK4 

Result 

0.19 

0.23 

0.42 

0.09 

Average: 0.23 
Limit: 4.00 

Units 

ng/g 

ng/g 

ngtg 

ng/g 

Standard Deviation: 0.14 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 113703B 
Client PM: Ed Wallace 

Client PO: K1107701 

3958 6th Avenue NW SeatUe WA 98107 · P(206) 632-6206 · F(206} 632-6017 · brt@brooksrand.com · www.brooksrand.com 
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Columbia Analytical Services, Inc. Chain of Custody 
I317South13thAv¢nU¢• Kelso,. WA98626• 1-360-511-1222• FAX l-360-636-1068 
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Project Manggen Ed Walla<» 

~~ 0 

~~~. 
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··~ Tim• LobiD 
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Kll08359-004 llMP52SB06 I Soil &126/Ll 1322 BI~X>ksR.and )0 
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rroject Nwn~r. KU08365 

Project M2nager: Ed Walla.» 

U.bCode SampleiD 

Kt108365-.015 UMP60SB14 

Kll08365.Wl llMP59SB12 

TestConunenU 
MISC_OUf_l-Nono KI108365..015,21 

Sped.t IrutrucfionsfCommmts 

Columbia Analytical Services, Inc. Chain of Custody I CAS Contact: Ed Wallace J 
. RBI Reprut 113703 1317 Sooth 13!hA~u~· Kelso. WA98626 • 1~360-577-7222 • FAX 1·360-636-1068 

~·" 0 g 
o'z 
~ 

S2.rnple 5l 
#ofCont. Matrix .... Thn• LobiD 

I Soil 8123111 1122 llro<>btu.l fJ 
I Soil 8128/ll 1843 Brooks Rand )(} 

BRL SOP #BR-0013 -MC{CUQ' SSE S¢!!d to Brooks Rand,Seattle 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

Laboratory: Brooks Rand Labs Lab Project Number: 1137002 
Sampling Dates: 8/13/11 thru 8/22/11 Sample Matrix: Soil 
Analytical Method: Hg SSE by EPA 1631 Data Reviewer: M. Song 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song :;;;?;;;? 
Technical QA Reviewer: 
Project Manager: B~il;:-1 ::R;:-ic-:h-a-r-:d-s----------

Date: 11)/c::-)!; , 
Date: ____ _ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample J.D. Laboratory I. D. 

1 11MP40SB08 1137002-01 

2 11MP28SB06 1137002-02 

3 11MP30SB06 1137002-03 

4 11MP23SB20 1137002-04 

5 11MP12SB06 1137002-05 

6 11MP19SB06 1137002-06 

7 11RD10SD 1137002-07 

8 11MP39SB08 1137002-08 

9 11MP24SB12 1137002-09 

10 11MP28SB08 1137002-10 

11 11MP32SB08 1137002-11 

12 11MP14SB04 1137002-12 

13 11MP18SB04 1137002-13 

14 11RD12SD 1137002-14 

15 11MP17SB14 1137002-15 

16 

17 

18 

19 

20 

DV-2011 RDM HG SSE SOIL 1631 2.DOC- 11/11/11 Page 1 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

__ x,__ Included: no problems 
--*-=-- Included: problems noted in review 

0 Not Included and/or Not Available 
NR Not Required 

--::R:::S~ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
X Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
* Matrix Spike recoveries 
* Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 

. X Percent Solids Determination 

DV-2011 RDM HG SSE SOIL 1631 2.DOC- 11/11/11 Page2of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation YES 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples YES 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Mercury speciation in soil/sediment by 5-Step Extraction per SOP BR-0013 was performed and 
analyzed by cold vapor atomic fluorescence spectroscopy mercury analyzer. 
The extractants used are: De-ionized water (FO & F1 ), a synthetic "stomach acid" (F2), 1M KOH 
(F3), 12M HN03 (F4), and aqua regia (F5). All samples were analyzed in accordance with EPA 
Method 1631. 

DV-2011 RDM HG SSE SOIL 1631 2.DOC-11111/11 Page 3 of11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

1. HOLDING TIMES 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
nondetected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

Comments: Analysis met holding time criteria and all samples were received in a cooler with 
ice and at a temperature of 0.3•c. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of mercury in initial and continuing calibration verifications were 
within the control limits 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

--"X,__ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 11 MP30SB06 was used for total Hg in MS/MSD analysis and the 
recoveries were outside of control limits. Qualification was not required since the amount of total 
Hg present in the parent sample was greater than 4X the amount spiked. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable 
Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level. 

6. DUPLICATE ANALYSES 

Acceptable 
X Acceptable with qualification 

Unacceptable 
___ No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

21Value1"Va1Ue 2\ , x .1ooo/<;•,· 
,Value 1 + Value 2 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora!:le Alaska 
Project Number: 001096.0X70 

Analyte, ng/g 11MP28SB06 11 MP28SB06 DUP RPD (%) 

Hg(F1) 
6830 5462 22 

Hg(F2) 
1996 625 105* 

Hg(F3) 
3950 1165 109* 

Hg(F4) 
27490 21890 23 

Hg(F5) 
261400 202000 26 

Analyte, ng/g 11MP30SB06 11 MP30SB06 DUP RPD (%) 

Hg 
2242000 2043000 9 

Comments: 
*: The RPDs were outside of control limits (>35%) and the detected Hg(F2) and Hg(F3) results 

were qualified as estimated (J). 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 
-....,-,- Unacceptable 

X Not required 

Interference Check Samples (ICS) ·Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80·120%. For analytes which exceeded these control limits, associated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis • Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0·1 0%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

___ Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes • If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
1 0%, the associated resu Its are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 

9. ANALYTE QUANTITATION 

Confirm that anal te uantitation was erformed correct! the follow in formulas: 

Wat~f.i;aril)lles:•\:,'~.;·•····.... ..;•:•· ····••·•····• ... •.•··· · •. ~ .. /•>· ....•. · .. ·.·•··.··· .·.· .. · .. ·· .. <\ , .•...... ··· 
ugtt.,io; • . llristrull1~iiff)rlhtotlt concentration> mg/~)(1 000 tlg/mgl(flna!.v~lume'ofextract, mt.)'. 

~oil~a~~r~:;lyolumeof;extr~ct, m~F ~ ~~ ~{~~!·;·; • ~~~••' • •• • "::i;:~·.: -. ;•· ~~r 
mg/kg='· !Instrument Wiritoutconcentratlon; mg/llffinal volume of extract;ml)CO.OOU/ml)·· 

· · (weighto{sar\lple e)<lractea, g)(o.Q01 Kg/g)(fractlon solids) · · · · · 

Comments: Ana lyle quantitation was acceptable. 

Total Hg, Sediment 

CFD BFc~ 
Jl- "fi7 

l ·1000 

C- result produced at the instrument, pg 

F- final volume of the sample preparation, mL 

D- dilution factor of any dilution of the preparation made at the instrument 

A- analyzed volume of the prep or dilution of the prep, mL 

B- the mean of the method blank instrument result, pg 

Fd- default final prep volume for the method used for the method blanks, 40 mL 
DV-2011 RDM HG SSE SOIL 1631 2.DOC- 11/11/11 Page 8 of 11 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

A..- default analyzed volume for the method used for the method blanks, I 0 mL 

I- aliquot of sample prepared, g. 

Sample 11 MP12SB06, Lab ID 1137002-05 
Total Hg: ((2920) (40) (1) I (0.025))- ((1.995) (40)1 (10)) I (1.049) (1000) = 4453.76 nglg 
(4453.76 nglg) (100187.26) = 5104 nglg. Lab reported 5100 nglg dry. 

Hg SSE- Fl through FS, Sediment 

CFD BFa 
fl- "A"d' 
l. 1000 

C- result produced at the instrument, pg 

F- final volume of the sample preparation, mL 

D- dilution factor of any dilution of the preparation made at the instrument 

A- analyzed volume of the prep or dilution of the prep, mL 

B- the mean of the method blank instrument result, pg 

Fd- default final prep volume for the method used for the method blanks 

A..- default analyzed volume for the method used for the method blanks 

I- aliquot of sample prepared, g. 

Sample 11 MP12SB06, Lab ID 1137002-05 
Hg(F1 ): ((271) (125) (1 ))I (0.5)) - ((10.47) (125))1(25) I ((0.479) (1000)) = 141.3 nglg 
(141.3 nglg)(100187.26) = 161.97 nglg dry. Lab reported 162 nglg dry. 

Hg(F2): ((603) (125) (1))1 (0.5) - ((4.9575) (125)1 (25)) I (0.479) (1000) = 314.67 nglg 
(314.67 nglg) (100187.26) = 360.6 nglg dry. Lab reported 360 nglg dry. · 

Hg(F3): ((1 080) (125) (1 ))I (1) - ((15.305) (125)1 (1 0 ) I (0.479)(1 000) =281.44 nglg 
(281.44 nglg) (100187.26) = 322.53 nglg dry. Lab reported 323 nglg dry. 

Hg(F4): ((87.6) (125) (1))1 (0.025) - ((5.0325) (125)1 (25)) I (0.479) (1000) = 914.35 nglg 
(914.35 nglg) (100187.26) = 1047.8 nglg dry. Lab reported 1050 nglg dry. 

Hg(F5): ((602) ( 40) (1 ))I (0.025) - (( 4.625) ( 40)/ (2)) I (0.479) (1 000) = 2010.7 ng/g 
(2010.7 ng/g) (100/87.26) = 2304 ng/g dry. Lab reported 2300 ng/g dry. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

0. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

____ Acceptable 

X Acceptable with Qualification 
___ Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
ERS Screening 
Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. The laboratory compared the sum of the fractions to 
the total Hg results for all samples and seven samples (11 MP40SB08, 

Sample ID 

11MP40SB08 

11MP39SB08 

11MP28SB08 

11MP32SB08 

11MP18SB04 

11RD12SD 

11MP17SB14 

11 MP39SB08, 11 MP28SB08, 11 MP32SB08, 11 MP18SB04, 11 RD12SD, and 
11 MP17SB14) produced elevated RPDs (Criteria: RPD.::_35% ). 

Sum of 5-step SSE (ng/g) Total Hg (ng/g) RPD (%) 

267462 161000 50* 

59680 39700 40* 

11104 23000 70* 

407172 1010000 
85* 

41428 67600 48* 

23264 41500 56* 

8350 2340 112* 

*: Based on this comparison, the F1 through F5 results of these samples were qualified as 
estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the E.!!1!ib: 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVESTIGATION/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION AS SOCIA TED WITH FORMER MINING AND 

MILLING OPERA T/ONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 

RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 
DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICA TOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 

REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 
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Project 10: COL-KE1101 
PM: Tiffany Slilwater 

Sample Analyte 

11MP12SB06 
1137002-05 %TS 

1137002-05 Hg 

1137002-05 Hg(F1) 

1137002-05 Hg(F2) 

1137002-05 Hg(F3) 

1137002-05 Hg(F4) 

1137002-05 Hg(F5) 

11MP14SB04 

1137002-12 %TS 

1137002-12 Hg 

1137002-12 Hg(F1) 

1137002-12 Hg(F2) 

1137002-12 Hg(F3) 

1137002-12 Hg(F4) 

1137002-12· Hg(F5) 

11MP17SB14 

1137002-15 %TS. 

1137002-15 Hg 

1137002-15 Hg(F1) 

1137002-15 Hg(F2) 

1137002-15 Hg(F3) 

1137002-15 Hg(F4) 

1137002-15 Hg(F5) 

11MP18SB04 
1137002-13 %TS 

1137002-13 Hg 

1137002-13 Hg(F1) 

1137002-13 Hg(F2) 

1137002-13 Hg(F3) 

1137002-13 Hg(F4) 

1137002-13 Hg(F5) 

Report Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

Soli 

Soil 

Soil 

.Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

BROOKS 
~~,tiD!\ 
~\r 
HI!AHJHGfUi. MCTA1S OAiA" 

Sample Results 

Fraction Result Qualifier MDL 

N/A 87.26 0.30 

N/A 5100 21.8 

N/A 162 9.57 

N/A 360 "5 9.57 

N!A 323 J 19.1 

N/A 1050 383 

N/A 2300 153 

N/A 87.67 0.30 

N/A 1170000 2210 

N/A 26400 97.7 

N/A 133000 -:J 977 

N/A 15200 :r 977 

N/A 107000 391 

N/A 1040000 15600 

N/A 70.91 0.30 

N/A 2340 24.1 

N/A 28.0 3' 0.58 

N/A 4.53 J J 0.23. 

N/A 2350 'J 23.1 

N/A 277 'S 57.8 

N/A 5690 :r 185 

N/A 84.52 0.30 

N/A 67600 2100 

N/A 

=" 1 "' N/A 518 T 12.1 

N/A 483 ;;;?' J, ~ 483 . 
N/A 3550 ·y 483 

N/A 36200 'J 966 

MRL Unit 

1.00 % 

65.5 ng/g dry 

23.9 ng/g dry 

23.9 ng/g dry 

47.8 ng/g dry 

957 ng/g dry · 

383 ng/g dry 

1.00 % 

6640 ng/g dry 

244 ng/g dry 

2440 ng/g dry 

2440 ng/g dry 

977 ng/g dry 

39100 ng/g dry 

1.00 % 

72.4 ng/g dry 

1.44 ng/g dry 

0.58 ng/g dry 

57.8 ng/g dry 

144 ng/g dry 

462 ng/g dry 

1.00 % 

6300 ng/g dry 

30.2 ng/g dry 

30.2 ng/g dry 

1210 ng/g dry 

1210 ng/g dry 

2410 ng/g dry 

-~4 

BRL Report 1137002 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1.100649 

8111457 1100661 

811'1458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

11/lsf/( 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

Sample Analyte 

11MP19SB06 

1137002-06 %TS 

1137002-06 Hg 

1137002-06 Hg(F1) 

1137002-06 Hg(F2) 

1137002-06 Hg(F3) . 

1137002-06 Hg(F4) . 

1137002-06 Hg(F5) 

11MP23SB20 
1137002-04 %TS 

1137002-04 Hg 

1137002-04 Hg(F1) 

1137002-04 Hg(F2) 

1137002-04 Hg(F3) 

1137002-04 Hg(F4) 

1137002-04 Hg(F5) 

11MP24SB12 

1137002-09 %TS 

1137002-09 Hg 

1137002-09 Hg(F1) 

1137002-09 . Hg(F2) 

1137002-09 Hg(F3) 

1137002-09 Hg(F4) 

1137002-09 Hg(F5) 

11MP28SB06 
1137002-02 %TS 

1137002-02 Hg 

1137002-02 Hg(F1) 

1137002-02 Hg(F2) 

1137002-02 Hg(F3) 

1137002-02 Hg(F4) 

1137002-02 Hg(F5) 

Report Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

soil 

Soil 

Soil 

Soli 

Soli 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

BROOKS 
~{\~DJ\ 
~\ 
J.tEAHtNGrot MEtAlS oAtA" 

Sample Results 

Fraction Result Qualifier MDL 

N/A 87.85 0.30 

N/A 4940 22.0 

N/A 66.8 9.43 

N/A 50.0 -::> 4.71 

N/A 213 J" 18.9 

N/A 625 94.3 

N/A 4490 151 

N/A 56.86 0.30 

N/A 1390000 3490 

N/A 6570 170 

N/A 20.8 J 0.85 

N/A 84100 ''J 1360 

N/A . 47500 681 

N/A 1120000 27300 

N/A 90.39 0.30 

N/A 983000 2080 

N/A 23100 89.2 

N/A 814 T 8.92 

N/A 11300 ::5" 892 

N/A 39400 357 

N/A 941000 14300 

N/A 85.98 0.30 

N/A 231000 2140 

NIA 6830 99.0 

N/A 2000 J i . 19.8 

N/A 3950 ::r @ 792 

N/A 27500 396 

N/A 261000 1580 

MRL Unit 

1.00 % 
66.0 ng/g dry 

23.6 ng/g dry 

11.8 ng/g dry 

47.1 ng/g dry 

236 ng/g dry 

377 ng/g dry 

1.00 % 

10500 ng/g dry 

426 ng/g dry 

2.13 ng/g dry 

3410 ng/g dry 

1700 ng/g dry 

68100 ng/gdry 

1.00 % 
6230 ng/g dry 

223 ng/g dry 

22.3 ng/g dry 

2230 ng/gdry 

892 ng/g dry 

35700 ng/g dry 

1.00 % 

6430 ng/g dry 

247 ng/g dry 

49.5 ng/g dry 

1980 ng/g dry 

990. ng/g dry 

3960 ng/g dry 

BRL Report 1137002 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 .1100693 

8111460 1100700 

.8111461 1100691 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649. 

6111457 1100661 

811'1458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

~~/3/~ 
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Projec!ID: COL-KE1101 
PM: Tiffany Stilwater 

Sample Ana lyle 

11MP28SB08 

1137002-10 %TS 

1137002-10 Hg 

1137002-10 Hg(F1) 

1137002-10 Hg(F2) 

1137002-10 . Hg(F3) 

1137002-10 Hg(F4) 

1137002-10 Hg(F5) . 

11MP30SB06 

1137002-03 %TS 

1137002-03 Hg 

1137002-03 Hg(F1) 

1137002-03 Hg(F2) 

1137002-03 Hg(F3) 

1137002-03 Hg(F4) 

1137002-03 Hg(F5) 

11MP32SB08 

1137002-11 %TS 

1137002-11 Hg 

1137002-11 Hg(F1) 

1137002-11 Hg(F2) 

1137002-11 Hg(F3) 

1137002-11 Hg(F4) 

1137002-11 Hg(F5) 

11MP39SB08 

1137002-08 %TS 

1137002-08 Hg 

1137002-08 Hg(F1) 

1137002-08 Hg(F2) 

1137002-08 Hg(F3) 

1137002-08 Hg(F4) · 

1137002-08 Hg(F5) 

Report Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

Soil 

Soil 

BROOKS 
~{'~Pi\ 
~\ 
MEAKINGR/t H.El'Al$ r>AtA" 

Sample Results 

Fraction Result Qualifier MDL 

N/A 83.09 0.30 

N/A 23000 2050 

N/A 253 •:> 5.31 

N/A 13.5 -:r 0.21 

.N/A 4360 :J .425 

N/A 777'3 
~ 

106 

N/A 5700 :r 425 

. N/A 87.96 0.30 

N/A 2040000 21400 

N/A 36600 281 

N/A 96300 '::> ~ 2810 
N/A 96900 ::f ~ 11200 
N/A 106000 449 

N/A 2020000 18000 

N/A 77.38 0.30 

N/A 1010000 2400 

N/A 1070 :r 123 

N/A 1.72 -:r 0.24 

N/A 28800-::r 1230 

N/A 29300 :T t!!ft 493 
N/A 348000 J 19700 

N/A 66.11 0.30 

N/A 39700 2660 

N/A 
M• S 1 '~ N/A 2.23 J' 0.29 

N/A 33200 ::f 578 

N/A 2130 :r f!i). 578 

N/A 23700 ..:1 578 

. MRL Unit 

1.00 % 

6150 ng/g dry 

13.3 ng/g dry 

0.53 ng/g dry 

1060 ng/g dry 

266 ng/g dry 

1060 ng/g dry 

1.00 % 

64100 ng!gdry 

702 ng/g dry 

7020 ng/g dry 

28100 ng/g dry 

1120 ng/g dry 

44900 ng/g dry 

1.00 % 

7200 ng/g dry 

308 ng/g dry 

0.61 ng/g dry 

3080 ng/g dry 

1230 ng/g dry 

49:iOO ng/g dry 

1.00 %. 
7970 ng/g dry 

18.0 ng/g dry 

0.71 ng/g dry 

1440 ng/g dry 

1440 ng/g dry 

1440 ng/g dry 

BRL Report 1137002 
Client PM: Ed Wallace 
Client PO: K1107701 

Batch Sequence 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

6111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649 

6111457 1100661 

6111458 1100686 

6111459 1100693 

6111460 1100700 

6111461 1100691 

~~ /;j;ry;; 
3958 6th Avenue NW Seattle WA 98107 • P(206) 632-6206 • F(206) 632-6017 • brf@brooksrand.com • www.brooksrand.com 

12 of 308 



Project ID: COL-KE1101 
PM: Tiffany Stilwater 

Sample Ana lyle 

11MP40SBOB 

1137002-01 %TS 

1137002-01 Hg 

1137002-01 Hg(F1) 

1137002-01 Hg(F2) 

1137002-01 Hg(F3) 

1137002-01 Hg(F4) 

1137002-01 Hg(F5) 

11RD10SD 

1137002-07 %TS 

1137002-07 Hg 

1137002-07 Hg(F1) 

1137002-07 Hg(F2) 

1137002-07 Hg(F3) 

1137002-07 Hg(F4) 

1137002-07 Hg(F5) 

11RD12SD 

1137002-14 %TS 

1137002-14 Hg 

1137002-14 Hg(F1) 

1137002-14 Hg(F2) 

1137002-14 H!i(F3) 

1137002-14 Hg(F4) 

1137002-14 Hg(F5) 

Report Matrix 

Soil 

Soil 

Soil 

Soli 

Soli 

Soil 

soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

BROOKS 
~{\~DA 
~~ 
HEAMJNGIVL HETALS DAtA"' · 

Sample Results 

Fraction Result Qualifier MDL 

N/A 79.64 0.30 

N/A 161000 2200 

N/A 2570 :r 

~ 
12.7 

N/A 322 :J' 12.7 

N/A 27ZO 0 1020 

N/A 218oo T 510 

N/A 240000 ·:r 20400 

N/A 79.38 0.30 

N/A 297 24.2 

N/A 3.00 0.22 

N/A 1.14 J 0.22 

N/A 194 ::f 22.2 

N/A 37.3 2.22 

N/A 166 4.45 

N/A 79.18 0.30 

N/A 41500 2260 

N/A ,.,rft 6.38 

N/A 4.94 J 0.26 

N/A 1890 5r 510 

N/A 4090 ::r J{!i) 510 

N/A 17200 .5 J 510 

MRL Unit 

1.00 % 

6590 ng/gdry 

31.9 ng/g dry 

31.9 ng/g dry 

2550 ng/g dry 

1270 ng/g dry 

51000 ng/g dry 

1.00 % 

72.7 ng/g dry 

0.55 ng/g dry 

0.56 ng/g dry 

55.6 ng/g dry 

5.56 ng/g dry 

11.1 nglg dry 

1.00 % 

6770 ng/g dry 

15.9 ng/g dry 

0.64 ng/g dry 

1280 ng/g dry 

1280 nglg dry 

1280 nglg dry 

BRL Report 1137002 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649 

8111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

8111393 N/A 

8111392 1100649 

B111457 1100661 

8111458 1100686 

8111459 1100693 

8111460 1100700 

8111461 1100691 

3958 6th Avenue NW Seattle WA 98107 · P(206) 632-6206 · F(206) 632-6017 · brf@br6oksrand.com · W'.WI.brooksrand.com 
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Project ID: COL-KE11 01 
PM: Tiffany Stilwater 

BROOKS 
·~{\~PA. 
~\v 
HI!AnrnGiut. MetALS DATI• II& 

Method Blanks & Reporting Limits 

Batch: 8111392 
Matrix: Soil/Sediment 
Method: EPA 1631 Appendix 

Analyte: Hg 

Sample Result 

B111392-BLK1 0.009 

B111392-BLK2 0.006 

B111392-BLK3 0.005 

B111392-BLK4 0.01 

Average: 0.01 
Limit: 0.10 

Units 

ng/g 

ng/g 

ng/g 

ng/g . 

Standard Deviation: 0.00 MDL: 0.05 
Limit: 0.03 MRL: 0.15 

BRL Report 1137002 
Client PM: Ed Wallace 

Client PO: K1107701 

3958 6th Avenue NW Sealtfe WA 98107 · P(206) 632-6206 • F(206) 632-6017 • br!@brooksrand.com • VNIW.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~~~DJ\ 
~\. 
HEAiitliGAA. HETALS pi.'ff 

Method Blanks & Reporting Limits 

Batch: 8111457 
Matrix: Soli/Sediment 
Method: SOP BR-0013 

Analyte: Hg(F1) 

Sample 

B111457-BLK1 

B111457-BLK2 

B111457-BLK3 

B111457-BLK4 

Result 

0.25 

0.11 

0.1S 

0.03 

Average: 0.13 
Limit: 0.39 

Units 

ng/g 

ng/g 

ng/g 

nglg 

Standard Deviation: 0.09 MDL: 0.20 
Limit: 0.13 MRL: 0.49 

BRL Reporl1137002 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P{206} 632-6206 • F(206) 632-6017 • brf@brooksrand.com · \VINW.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~{\~Pi\. 
~\. 
J.IEANlNGfVL METAL$ PAt A"' 

Method Blanks & Reporting Limits 

Batch: 8111458 
Matrix: Soil/Sediment 
Method: SOP BR-0013. 

Analyte: Hg(F2) 

Sample 

B111458-BLK1 

B111458-BLK2 

B111458-BLK3 

B111458-BLK4 

Result 

0.24 

0.10 

0.14 

0.14 

Average: 0.16 
Limit: 0.41 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0:06 
Limit: 0.14 

MDL: 0.20 
MRL: 0.51 

BRL Report 1137002 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P(206) 632-6206 • F(206) 632-6017 • brf@brooksrand.com • \WJW.brooksraod.com 
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Project JD: COL-KE1101 
PM: Tiffany Stilwater 

· Method Blanks & Reporting Limits 

Batch: 8111459 
Matrix: Soil/Sediment 
Method: SOP BR-0013 

Analyte: Hg(F3) 

Sample 

B111459-BLK1 

B111459-BLK2 

B111459-BLK3 

8 111459-BLK4 

Result 

0.54 

0.32 

0.30 

0.75 

Average: 0.48 
Limit: 4.00 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.21 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 1137002 

Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P(206) 632-6206 · F(206) 632-6017 • brl@brooksrand.com • miW.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~~,tiDJ\ 
~\, 
.HEAXI'HGA.It HETAlS OATA"' 

Method Blanks & Reporting Limits 

Batch: 8111460 
Matrix: Soil/Sediment 
Method: SOP BR-0013 

Analyte: Hg(F4) 

Sample 

B111460-BLK1 

B111460-BLK2 

·B111460-BLK3 

B111460-BLK4 

Result 

0.51 

0.38 

0.21 

0.16 

Average: 0.32 
Limit: 4.00 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.16 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 1137002. 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P{206) 632-6206 · F(206) 632-6017 • brl@brooksrand.com • VNIW.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Slilwater 

BROOKS 
~{'~PA 
~\. 
J.IEAMI~ METALs: tJJo:fA'' 

Method Blanks & Reporting Limits 

Batch: 8111461 
Matrix: Soil/Sediment 
Method: SOP BR-0013 
Analyte: Hg(FS) 

Sample 

B111461-BLK1 

B111461-BLK2 

B111461-BLK3 

B111461-BLK4 

Result 

0.19 

0.23 

0.42 

0.09 

Average: 0.23 
Limit: 4.00 

Units 

ng/g 

ng/g 

ng/g 

nglg 

Standard Deviation: 0.14 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 1137002 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 • P(206) 632-6206 • F(206} 632-6017 • brf@brooksrand.com • www.brool<srand.com 
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Columbia Analytical Services, Inc. Chain of Custody 
1317 South 13th Av¢01le • Kelso, WA9!1626 • l-360..577-n22 • FAX 1-360-636-1068 

I c~ Contact Ed vm!L~port 1137002 

ProjedNwnber. Ktl0203~ 

\\~(rot{L P~ojffi Manager: EdWallaco 

~· ol! 
o'" 

Sample ~ 
Lab Code S;unpleiD f#ofCont. ?>latrix ,. .. Timo LobiD 

Kll0803;5-003 11MP40SB08 I Soil &/16/11 !l02 """"'""' Y... ' 
KltOOOJS-005 UMP28SB06 I "'" l!/22/11 0933 Brooks Rand +, 
Kl108035-008 IIMP30SB06 I Soil 8/16/11 1749 "'"'"'"""' "-, 
K1108035-009 11MP23SB20 I Sol! 8/18/11 1734 Brooks Rand ¢. 

KU08035..014 1lMP12SB06 I Soil 812Ull 1357 Brooks Ralld f, 

K1108035..01S 11MP19SB06 r SoU -. &/15/11 1345 """"'"""' "1.. 
Kll0803S.016 URDl~SD ( Soil 8120111 1600 "'"'"'"""' "-

Ttsf:Commmts 
MLSC_OUf_l-None . K110&035-003,5,8.9,14,15,16 BRL SOP #BR-0013 -Memny SSE Stnd to Brooks Rm<l,&attle 

SpecW. In.rtnlction!/C'omments 

PIUS¢ provide 1M electronic {PDF and EDD) report to the f~!kming o-m.ill address: 
ke!so_dak@ca.sl~.eom · 

Rclinquiabed By.: 

To.maronnd Reqtdrements 

__ RUSII(~Apply) 

PLEASE CIRCLE WORK DAYS 
2 3 4 5 

)(_sTANDARD 

R.cquest<d.FAXDmo:-c-__ _ 

-~es\OOReportDat~ 09/16/11 

Report Requirements 

_latsutlsOnly 

__ )I. Results + QC Summaries 

__ IlL R¢SIIfts +QCand.CatibutionSu::nmariei 

-f-rv. Data Valida.tion~'.\ith Raw Data 

PQUMDUJ J_ 

BDD '{ 

Involu Infonnlttion 

PO# 

Kll08035 

Billto 

, .. 



Columbia Analytical Services, Inc. Chain of Custody 
1317 South 13th Avenue• Kelso. WA 98626 • 1*360..577-7122• FAX 1-361).{i36-l068 

I CAS Contact Ed Wallace J 
8~h Ref!Slt 1167992 

Project Number: K!toS032 

Projeet Manager: Ed Wallace 

Lab Code Sample ID 

Kll<l8032...(107 IIMP39SB08 

floC Cont. "'"'' 
I i Soil 

\\'~I ()() '2-
~~~ 
~~~ 

Sample 2 
Date Time LabiD 

1 8/13/ll ! 0926 Broo'ks Rand rl.__ 

Test Comments 
~sc_our_t- None Kll08032..007 ~RL SOPIBR-0013 -Mercwy SSE Send to Brooks R.and,Seattle 

Speciai·Iostructlons/Comments Turnuound Requirements .£. Report Requirements 

Please provide the electronic (PDF and EDD) report to the following e-mail a~ss: 
__ RUSH (Surcharges Apply) 

L Results Only 
kelso_da!a@casfab.rom 

PLEASECffiCLEWORKDAYS 
_IL Results+QCSumm.aries 

l 2 3· 4 5 _II~ Results + QC and CaHbration Summaries 

_:bsr.ANDARD _ rv. Da1a Validation Report with Raw Data 

Requested FAX Oat~ 
.. 

PQUMDUJ .'L 

Requested Report Da1t: 09/16/11 
EDD '/ ./ ,...... 

Roli,qooho!By.~'1~ {1, ' '?;;/(, Received By. -----?~-;2/. 'l~lH m>o AirbiJI Nwnber. 

I 39 of308 
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lnYolce Information 

PO# 

Ktl08032 

Bnt to 
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Projed Nwnber-: Kll08031 

ProjedM-.n2ger. EdWalhco 

L11bCode SampfeiD 

K110S031-001 11MP24SB12 

KllOSOJl-002 11MP2;SSBOS 

Kll08031.()21 UMP32SBOS 

Tt.St:ConnnenU 

MISC_Otrr_l-N~ KUO®l-001,2,21 

Spedal Instmdions./Comments 

Columbia Analjtical Services, Inc. Chain of Custody I CAS Contact: Ed Walla_ce I 
. BRL Report 1137002 1317 Sooth IJrh Avenue • Kelso, WA9S626 • 1·360-S77-7222 • FAX 1·360-636-1068 

\\77002 ;::. 
81g oz .....,. ~ 

#ofCont. Mmlr om Tim• !A biD 

I son &118/11 1515 Brook< Rru>d 

"' I Soil 8122/11 1012 """"'""" ~ 
I Soil 8117/11 1038 Brook< Rru>d { 

BRL SOP i#BR-0013 -M~ SSE Send to Brooks Rand,Seattle 

Turnaround Requiremmb: Report Requl«.mw.ts Invoi«: Infonriation 

Pie= provi& tOO etectronio (PDF and EDD) rqmf. to the following e-mail a&k=: 
_._RUSH (""""-AJ>!>Iy) 

_LRt:SUltsOnly 
kdso _ data@caslah.eom 

PLEASE CIRCLE WORKDAYS 
_ILR=Ilts+QCS~ 

PO# 
I 2 3 < ' _m Results + QC and Calibndi011 Summari"'! Kl10803l 

-*"'ANDARD ~IV.D.ata. V.alidationRqxd.withR.a.wDiili 

RequestedFAXDnc: PQ~J .:L Bill to 

Rt<}U~ReportMe: 09116/11 
EDD 

,p .----.. 

"'"""""'"""--~J J£ . o//;~_ 
. 

~1~LI\ Rccffled By: OHo Ahbill Numbel:: 

' ~ 40of308 '" 



Columbia Analytical Services, Inc. Chain of Custody j ~AS Contact: Ed w~n::~ce I 
• SRCKeport 1137002 

ProjffiNwnbrn KH08028 

Pro jed Mmq:er: EdWallaco 

Lab Code SampleiD 

KliOS028-00S lll-.fi'l4SB04 

K110802U'Il0 11MP18SB04 

Xl108028-011 URD12SD 

K~l0802S.01S 11MP17SB14 

Test Comments 
MISC_Otrr_l-No~ KllOSo-28-005,10,11,18 

Sptcla1 Instru.etiom!Co~T~~~Wtts 

#of Cont. 

f 
I 
I 
j 

l317South 13thAwnoo• Kelso, WA986"26•1-360-571-7222• FAXl-36lJ..636-106& 

\\ ~('0\J'l- ~, 

8s 
Sample 

~·:l 
Matrix Dot. Tbn• Lob!D 

Soil 8/lOIU 1128 Broob!Und y, 
Soil 8/15/11 1446 &oaks Rand -< 
SoU 8/lM1 1620 Broob!Und l( 
Soil &/19/11 1500 """"'""" )( 

BRL SOP IJBR.0013 -Mercmy SSE &:nil to Brooks Rand,Seattle 

TumaroWJd Reqnlrements Report Requirements 

Pleau provide: the electronia (PDF and EDD) ~to the following e-mail addreSs: 
__ RUSH (Surcharges Apply) 

_L Results Only 
ke!so_~!ab.OXJm 

PLEASE CIRCLE WORKDAYS 
__ II. Results+QC Summaries 

1 2 3 4 ' __ nL Results+ QC U\<1 Calibration Summaries 

_j,_ fir M'D!JU) Lrv. Data ValidatkrnR.epoctvrith RawDlla 

Reque.sto:dFAXD~te; PQUMDUJ _x_ 

Rcqu~ReportDm:~ 
EDD y 

"" 
Rdin'llli<h«< B , ,:L.!L ' '?,?,;jf ~iv=d.By: 74f<t/yjl 0~}& Aitbill Number.-

. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora!:le Alaska 
Project Number: 001096.0X70 

Laboratorv: Brooks Rand Labs Lab Project Number: 1135016 
Samolina Dates: 8/4/11 thru 8/11/11 Samole Matrix: Soil 
Analvtical Method: HaSSE bv EPA 1631 Data Reviewer: M. Sona 

REVIEW AND APPROVAL: 

Data Reviewer: Mindy Song ~:==:& 
Technical QA Reviewer:-==--:-'·---,,-----~----";__---
Project Manager: Bill Richards 

Date: II /Is/;; 
Date: __ 7 __ > __ 
Date: ____ _ 

SAMPLE IDENTIFICATION: 

Sample No. Sample 1.0. Laboratory 1.0. 

1 11RD03SB10 1135016-01 

2 11RD03SB08 1135016-02 

3 10RD03SB06 1135016-03 

4 11UP11SB04 1135016-04 

5 11SM10SB10 1135016-05 

6 11MP41SB06 1135016-06 

7 11RS01SB12 1135016-07 

8 11MP71SS 1135016-08 

9 11SM31SB06 1135016-09 

10 11MP38SB10 1135016-10 

11 11MP36SB04 1135016-11 

12 11MP34SB04 1135016-12 

13 11DS01SB06 1135016-13 

14 11RD07SB12 1135016-14 

15 11RD20SB18 1135016-15 

16 11RD20SB20 1135016-16 

17 

18 

19 

20 

DV-2011 ROM HG SSE SOIL 1631.DOC- 11/9111 Page 1 of 12 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage Alaska 
Project Number: 001096.0X70 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checklist Code: 

--7X~ Included: no problems 
--=* ~ Included: problems noted in review 
-...,.0~- Not Included and/or Not Available 
--::N:.:,R,__ Not Required 
_.,!;R~S::...._ Provided As Re-submission 

Case Narrative: 
X Case Narrative present 

Quality Control Summary Package: 
X Data Summary sheets 
X Initial and Continuing Calibration results 
NR CRDL Standard results 
* Preparation Blank and Calibration Blank results 
NR ICP Interference Check Sample results 
* Matrix Spike recoveries 
* Matrix Duplicate results 
X Laboratory Control Sample recoveries 
NR Method of Standard Additions results 
NR ICP Serial Dilution results 
NR Instrument Detection Limits 
NR ICP lnterelement Correction Factors 
NR ICP Linear Ranges 
X Preparation Log 
X Analysis Run Log 

Raw QC Data Package Section 
X Chain-of-Custody Records 
X Instrument Printouts 
X Sample Preparation Notebook Pages 
X Logbook and Worksheet Pages 
X Percent Solids Determination 

DV-2011 RDM HG SSE SOIL 1631.DOC- 11/9/11 Page 2 of 12 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

DATA VALIDATION SUMMARY 

The data were validated in accordance with the National Functional Guidelines for 

Inorganic Data Review (EPA 2010), National Functional Guidelines for Organic Data 

Review (EPA 2008), Guidelines for Data Reporting , Data Reduction, and Treatment of 

Non-Detect Values (ADEC 2008) in conjunction with the QA/QC requirements specified in 

each specific analytical method and any project-specific QC defined in the QAPP. 

Indicate with a YES or NO whether each item is acceptable without qualification: 

1 Holding Times & Preservation NO 

2 Initial and Continuing Calibrations YES 

3 Laboratory Control Sample YES 

4 Matrix Spike YES 

5 Blanks and Background Samples NO 

6 Duplicate Analyses NO 

7 Interference Check Samples and Serial Dilution Analysis N/A 

8 Post Digestion Spike and Standard Addition Analysis N/A 

9 Analyte Quantitation YES 

10 Overall Assessment of Data YES 

11 Usability of Data YES 

Comments: N/A: Not Applicable. 
Mercury speciation in soil/sediment by 5-Step Extraction per SOP BR-0013 was performed and 
analyzed by cold vapor atomic fluorescence spectroscopy mercury analyzer. 
The extractants used are: De-ionized water (FO & F1 ), a synthetic "stomach acid" (F2), 1M KOH 
(F3), 12M HN03 (F4), and aqua regia (F5). All samples were analyzed in accordance with EPA 
Method 1631. 

DV-2011 ROM HG SSE SOIL 1631.DOC· 11/9/11 Page 3 of 12 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

1. HOLDING TIMES 

--:-:-- Acceptable 
X Acceptable with qualification 

___ Unacceptable 

Samples were extracted and analyzed within required holding times except as noted 
under Comments. In addition, no problems were identified with regard to sample preser
vation or custody unless specified. For those samples analyzed outside holding time 
requirements, the detected results have been qualified as estimated (J), and the 
non detected results have been qualified either as estimated (UJ) or rejected (R) based on 
the reviewer's judgement. 

All SamPle Matrices: .•..•. · .·.·· ·•· . uu •• 

Mercury: ~!l days (fromcollectloll)Jor allalysisc .•·• ..·· .. · ... · ·· ... · •. · . 
He~avalenlchrgmlum:.2~hours•(fromc::c>llec;tion)•.f()ta1Ja)y!lis •.. 
All othermetals:180da s froin collection for anal sisi · 

Comments: Analysis met holding time criteria. Samples were received in two coolers at 
temperature of 7.8°C and 3.6°C. The results of samples (11 MP41SB06, 11 MP71SS, 
11RD03SB06,11RD03SB08, 11RD03SB10, 11RS01SB12, 11SM10SB10, 11SM31SB06, and 
11 UP11SB04) received at 7.8°C were qualified as estimated (J) for exceeding temperature. 
EPA Method 1631 and BRL SOP BR-0013 stipulate samples must be maintained at 
temperatures of 0 to 4 oc until samples can be frozen. 

2. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 

Unless flagged below, an initial calibration verification (ICV) and a calibration blank were 
analyzed at the beginning of the run, and a continuing calibration verification (CCV) and a 
calibration blank were analyzed after every ten samples, and at the end of the run. ICV 
and CCV recoveries were within a range of 80-120% for mercury. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 
In cases where the recovery was below 65% or above 135% all associated data are 
rejected (R). 

Comments: All recoveries of mercury in initial and continuing calibration verifications were 
within the control limits 

DV-2011 ROM HG SSE SOIL 1631.DOC· 1119/11 Page 4 of 12 



ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Proiect Number: 001096.0X70 

3. LABORATORY CONTROL SAMPLE 

_...,!X,__ Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveries are used for a qualitative indication of accuracy 
(bias) Independent of matrix effects. LCS recovery limits should either be specified in the 
Sampling and Analysis Plan or can be established by the laboratory. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

In cases where the recovery was below 30%, all associated nondetected results are 
rejected (R) and detected results are qualified as estimated (J). 

Comments: Percent recoveries of LCS were within the control limits. 

4. MATRIX SPIKE 

X Acceptable 
___ Acceptable with qualification 
___ Unacceptable 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a qualitative indication of accuracy (bias) due to 
matrix effects. Unless flagged below, one laboratory control sample was analyzed at a 
rate of one per batch or one per 20 samples. Recoveries were within a range of 75-125%. 
For analytes which exceeded these control limits, associated detected results are 

qualified as estimated (J). In cases where the recovery was below 30%, all associated 
nondetected results are rejected (R) and detected results are qualified as estimated (J). 

Comments: Sample 11RS01SB12 was used for total Hg in MS/MSD analysis and the 
recoveries were outside of control limits. Qualification was not required since the amount of total 
Hg present in the parent sample was greater than 4X the amount spiked. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

5. BLANKS AND BACKGROUND SAMPLES 

X Acceptable with qualification 
X Detection Limits Adjusted 

The following blanks were analyzed: 
X Method (preparation) Blanks 

Field Blanks 
Calibration Blanks 
Rinsate Blanks 
Background Samples 

Preparation (method) blanks were prepared for each batch of samples extracted. A 
preparation blank was analyzed after every continuing calibration standard, prior to 
sample analysis unless noted below. Any compound detected in the sample and also 
detected in any associated blank, must be qualified as non-detect (U) when the sample 
concentration is less than 5x the blank concentration. 

Comments: No contamination was found in the method blank at reporting limit level except the 
method blank (0.15 ng/g) for Hg (F2). The detected Hg (F2) results in sample 11RS01SB12 and 
11 UP11 SB04 were qualified as non-detect (U) since the sample concentration was less than 5x 
the blank concentration. 

6. DUPLICATE ANALYSES 

--:-:--- Acceptable 
X Acceptable with qualification 

Unacceptable 
No Duplicates Analyzed 

Type of duplicates analyzed: 
Field Duplicates 

X Laboratory Duplicates 

Calculate the relative Percent Difference (RPD) between the members of duplicate pairs 
using the equation indicated below. Qualify the detected results as estimated (J) for any 
analyte whose RPD in a laboratory duplicate exceeds 20% for water samples or 35% for 
soil samples. 

. · ... · .... > RP[!':: 2(Va1Uef::Va1Ue 2) 'x. 1()()% 
.. Na!Ue'?t "'Vallle2 ,, .;; 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraqe Alaska 
Project Number: 001096.0X70 

Analyte, ng/g 11RS01SB12 11RS01SB12 DUP RPD (%) 

Hg 
5292 7261 31 

Hg(F1) 
17.98 13.75 27 

Hg(F2) 
0.70 0.45 44' 

Hg(F3) 
776.3 539.7 36' 

Hg(F4) 
1947 1187 49* 

Hg(F5) 
1681 895.5 61' 

Analyte, ng/g 11RD20SB20 11 RD20SB20 DUP RPD (%) 

Hg 
10300 Not performed Not calculated 

Hg(F1) 
35.94 43.00 18 

Hg(F2) 
0.82 0.32 88* 

Hg(F3) 
82.72 63.46 26 

Hg(F4) 
1379 1156 18 

Hg(F5) 
6592 3054 73' 

Comments: 
*: The RPDs were outside of control limits (>35%) and the detected Hg(F2), Hg(F3), Hg(F4 ), and 

Hg(F5) results were qualified as estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchora!:le Alaska 
Project Number: 001096.0X70 

7. INTERFERENCE CHECK SAMPLES AND SERIAL DILUTION ANALYSIS 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Interference Check Samples (ICS)- Unless flagged below, an ICS was analyzed at the 
beginning and end of each run and at least twice every eight hours. Recoveries were 
within a range of 80-120%. For analytes which exceeded these control limits, ass.ociated 
detected results are qualified as estimated (J) if the concentrations of AI, Ca, Fe, or Mg 
are higher in the sample than in the ICS. 

Serial Dilution Analysis- Unless flagged below, a serial dilution analysis was performed 
at a rate of one per 20 samples on a sample having analyte concentrations greater than 
50 times the IDL. Percent differences were within a range of 0-10%. For analytes which 
exceeded these control limits, associated detected results are qualified as estimated (J). 

Comments: 

8. POST DIGESTION SPIKE AND STANDARD ADDITIONS 

Acceptable 
___ Acceptable with qualification 

Unacceptable 
X Not required 

Post-digestion spikes - If a furnace AA result was flagged by the laboratory with an E to 
indicate interference, and the associated post-digestion spike recovery was less than 
10%, the associated results are rejected (R). 

Method of Standard Additions - If the method of standard additions was required and the 
correlation coefficient was less than 0.995, the associated results were qualified as 
estimated (J). 

Comments: 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Proiect Number: 001096.0X70 

9. ANALYTE QUANTITATION 

VI/ <iter salllp)es: ·. · ... ···• · .. ··. . .•·.... . ..· .· . · .. ·-······· ... ··. ·. . •. > _·.······· ....•••...••..•.... · •• -. ··••·· .·· .• 
!191'- " Jlnstl'ument printout concimfralion. mg/L}(1000 ug/mgl(finalvolume of extract. ml) .... ·. 
·· ·. (Initial volllme.otextract,mL) ·· - · · 

Soiisani!llEis: •. > .I- ·.· .. ·.··_ ...... _.·· .·· .... _... /• > ••.. · .. _-.·-···•·- -····-.·-•.·· .·-.. · ._·-. __ •••.. -· . 

l)lal~g ;= •.••• !lnstwmentprlntoufconcentration.•mg/Ll<tlnalvolume·ofexlract.·mLlC0.001•t/ml) ·. ::- ••. •· · 
· · .. (weight o.t S!!n1pie e>~trllcted, g)(0.0011<(i/g)(fraction.,s.oll(js).··.•• ···.·· · .· ·· · 

Comments: Analyte quantitation was acceptable. 

Total Hg, Sediment 

CFD BFd 
--::r-A;l" 

l ·1000 

C- result produced at the instrument, pg 

F- final volume of the sample preparation, mL 

D- dilution factor of any dilution of the preparation made at the instrument 

A- analyzed volume of the prep or dilution of the prep, mL 

B- the mean of the method blank instrument result, pg 

F d - default final prep volume for the method used for the method blanks, 40 mL 

A.- default analyzed volume for the method used for the method blanks, 10 mL 

I- aliquot of sample prepared, g. 

Sample 11DS01SB06, Lab ID 1135016-13 
Total Hg: ((131 0) ( 40) ( 1 00) I (0.025))- ((1.01725) ( 40)1 ( 1 0)) I (1.0285) (1 000) = 203791.9 nglg 
(203791.9 nglg) (100189.9) = 226687 nglg. Lab reported 227000 nglg dry. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine 
Proiect Number: 001096.0X70 

Hg SSE- Fl through FS, Sediment 

CFD BFd 
---;r-- Ad 

I •1000 

C - result produced at the instmment, pg 

F- final volume of the sample preparation, mL 

Location: West of Anchorage, Alaska 

D- dilution factor of any dilution of the preparation made at the instmment 

A- analyzed volume of the prep or dilution of the prep, mL 

B- the mean of the method blank instmment result, pg 

Fd- default final prep volume for the method used for the method blanks 

A.- default analyzed volume for the method used for the method blanks 

I- aliquot of sample prepared, g. 

Sample 11DS01SB06, Lab ID 1135016-13 
Hg(F1): ((778) (125) (1))1 (0.5)) - ((7.55) (125))1(25) I ((0.4107) (1000)) = 473.49 nglg 
(473.49 nglg) (100189.9) = 526.7 nglg dry. Lab reported 527 nglg dry. 

Hg(F2): ((8560) (125) (1 ))I (1) - ((11.9225) (125)1 (25)) I (0.41 07) (1 000) = 2605 nglg 
(2605 nglg) (100189.9) = 2899 nglg dry. Lab reported 2900 nglg dry. 

Hg(F3): ((1230) (125) (1))1 (0.2) - ((19.575) (125)1 (10) I (0.4107) (1000) =1871.21 nglg 
(1871.21 nglg) (100189.9) = 2081 nglg dry. Lab reported 2090 nglg dry. 

Hg(F4): ((822) (125) (1))1 (0.05) - ((7.085) (125)1 (25)) I (0.4107) (1000) = 5003.6 nglg 
(5003.6 nglg) (100189.9) = 5565.7 nglg dry. Lab reported 5560 nglg dry. 

Hg(F5): ((939) (40) (100))1 (0.05) - ((0.51625) (40)1 (2)) I (0.4107) (1000) = 182907 nglg 
(182907 nglg) (100189.9) = 203456 nglg dry. Lab reported 204000 nglg dry. 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchorage, Alaska 
Project Number: 001096.0X70 

10. OVERALL ASSESSMENT OF DATA 

On the basis of this review, the following determination has been made with regard to the 
overall data usability for the specified level. 

--:-:-- Acceptable 
X Acceptable with Qualification 

Rejected 

Accepted data meet the minimum requirements for the following EPA data category: 
___ ERS Screening 

Non-definitive with 10% Conformation by Definitive Methodology 
Definitive, Comprehensive Statistical Error Determination was performed. 

X Definitive, Comprehensive Statistical Error Determination was not performed. 

Any qualifications to individual sample analysis results are detailed in the appropriate 
section above or appear under the comments section below. In cases where several QC 
criteria are out of specification, it may be appropriate to further qualify the data usability. 
The data reviewer must use professional judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: Data as reported are valid. The laboratory compared the sum of the fractions to 
the total Hg results for all samples and three samples (11 UP11 8804, 
11SM1 08810, and 11 RD078812) produced elevated RPDs (Criteria: 
RPD95%). 

Sample ID Sum of 5-step SSE (ng/g} Total Hg (ng/g} RPD (%} 

11UP11SB04 
70.45 123 54* 

11SM10SB10 
20113 31300 44* 

11RDO?SB12 
3960 10800 93' 

*: Based on this comparison, the F1 through F5 results of these samples were qualified as 
estimated (J). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Site Name: Red Devil Mine Location: West of Anchoraae Alaska 
Project Number: 001096.0X70 

11. USABILITY OF DATA 

A. These data are considered usable for the data use objectives stated in the EJ.r::!M 
QUALITY ASSURANCE PROJECT PLAN REMEDIAL INVEST/GAT/ON/FEASIBILITY STUDY RED DEVIL MINE, 

ALASKA, JUNE 2011 (QAPP). 

The following data use objective was indicated in the QAPP: 

TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION AS SOCIA TED WITH FORMER MINING AND 

MILLING OPERATIONS, ESTIMATE POTENTIAL RISKS TO HUMAN HEALTH AND ECOLOGICAL RECEPTORS, 
AND EVALUATE REMEDIAL ALTERNATIVES ON A TECHNICAL AND COST BASIS. 

TO PROVIDE SUFFICIENT DATA TO SUPPORT RISK MANAGEMENT DECISIONS AND REMEDY SELECTION 
RELATED TO THE OBJECTIVES. 

TO BE USED TO EVAULATE RISKS ASSOCIATED WITH SITE CONTAMINANTS FOR BOTH HUMAN HEALTH 

AND ECOLOGICAL RISK ASSESSMENTS. 

THE DATA ARE USABLE FOR THE ABOVE OBJECTIVES. 

B. These data meet quality objectives stated in the QAPP. 

AS INDICATED IN SECTION 2 OF THE QAPP, THE INVESTIGATION WILL GENERATE BOTH SCREENING AND 

DEFINITIVE DATA AND TABLE 1-2 OF THE QAPP OUTLINES THE DATA QUALITY INDICA TOR GOALS 

APPLICABLE TO THE DEFINITIVE DATA QUALITY LEVEL. THE DATA IN THIS PACKAGE MEET THESE 
REQUIREMENTS. 

12. DOCUMENTATION OF LABORATORY CORRECTIVE ACTION 

Problem: No problems requiring corrective action were found. 

Resolution: Not required. 

Attached are copies of all data summary sheets, with data qualifiers indicated, and a copy 
of the chain of custody for the samples. 

DV-2011 RDM HG SSE SOIL 1631.DOC- 1119111 Page 12 of 12 



Project 10: COL-KE1101 
PM: Tiffany Stilwater 

Sample Analyte 

11DS01SB06 
1135016-13 %TS 

1135016-13 Hg 

1135016-13 Hg(F1) 

1135016-13 Hg(F2) 

1)35016-13 Hg(F3) 

1135016-13 Hg(F4) 

1135016-13 Hg(F5) 

11MP34SB04 
1135016-12 %TS 

1135016-12 Hg 

1135016-12 Hg(F1) 

1135016-12 Hg(F2) 

1135016-12 Hg(F3) 

1135016-12 Hg(F4) 

1135016-12 Hg(F5) 

11MP36SB04 
1135016-11 %TS 

1135016-11 Hg 

1135016-11 Hg(F1) 

1135016-11 Hg(F2) 

1135016-11 Hg(F3) 

1135016-11 Hg(F4) 

1135016-11 Hg(F5) 

11MP38SB10 
1135016-10 %TS 

1135016-10 Hg 

1135016-10 Hg(F1) 

1135016-10 Hg(F2) 

1135016-10 Hg(F3) 

1135016-10 Hg(F4) 

1135016-10 Hg(F5) 

Report Matrix 

Soil 

Soli 

Soli 

Soil 

Soil 

Soil· 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil. 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

Soil 

Soil 

Soil 

Soil' 

BROOKS 
~{'~Pt\ 
~\. 
HWfi~M HtfAI.S oAf~ 

Sample Results 

Fraction Result Qualifier MDL MRL Unit 

NIA 89.90 O.Q1 0.02 % 

NIA 227000 2160 649.0 nglg dry 

NIA 527 10.8 27.1 nglg dry 

N/A 2900 J 5.42 13.5 nglg dry 

N/A 2090 J 108 271 nglg dry 

N/A 5560 ·::r 217 542 nglg dry 

N/A 204000 ::r 3470 8670 . nglg dry 

NIA 75.39 O.o1 0.02 % 

NIA 302000 2630 7900 nglgdry 

NIA 2860 13.2 33.1 nglg dry 

NIA 7.27 -::r 0.27 0.67 nglg dry 

NIA 11200 T 1060 2640 nglg dry 

NIA 42900 -::r 264 661 nglg dry 

NIA 178000 :.) 4230 10600 nglg dry 

NIA 76.85 0.01 0.02 % 

N/A 207000 1220 3650 nglg dry 

N/A 1400 12.3 30.9 nglg dry 

NIA 141 J 6.17 15.4 nglg dry 

NIA 1860 ::T 123 309 nglg dry 

NIA 14300 J 247 617 nglg dry 

NIA 146000 ::r 1980 4940 nglg dry 

NIA 88.72 0,01 0.02 % 

NIA 519000 2640 7910 nglg dry 

NIA · 3990 10.7 26.9 nglg dry 

NIA 18.9 "J 0.21 0.53 nglg dry 

NIA 9210 'J 860 2150 nglg dry 

NIA 43800 ::r 215 537 nglg dry 

NIA 475000 .:::5' 3440 8600 nglg dry 

-~~ 

BRL Report 1135016 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111254 NIA 

8111322 1100626 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 NIA 

8111322 1100626 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 NIA 

8111322 1100626 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 NIA 

8111322 1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

r;j;s-jl/ 
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Project 10: COL-KE1101 
PM: Tiffany Stllwater 

Sample Analyte 

11MP41SB06 
1135016-06 %TS 

1135016-06 Hg 

1135016-06 Hg(F1) 

1135016-06 Hg(F2) 

1135016-06 Hg(F3) 

1135016-06 Hg(F4) 

1135016-06 Hg(F5) 

11MP71SS 
1135016-08 %TS 

1135016-08 Hg 

1135016-08 Hg(F1) 

1135016-08 Hg(F2) 

1135016-08 Hg(F3) 

1135016-08 Hg(F4) 

1135016-08 Hg(F5) 

11RD03SB06 
1135016-03 %TS 

1135016-03 Hg 

1135016-03 Hg(F1) 

1135016-03 Hg(F2) 

1135016-03 Hg(F3) 

1135016-03 Hg(F4) 

1135016-03 Hg(F5) 

11RD03SB08 
1135016-02 %TS 

1135016-02 Hg 

1135016-02 Hg(F1) 

1135016-02 Hg(F2) 

1135016-02 Hg(F3) 

1135016-02 Hg(F4) 

1135016-02 Hg(F5) 

.Report Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

Soli 

Soli 

Soil 

Soil 

Soil 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

. Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

BROOKS 
RAND s . 
MtuaH<U<'OL. MtTAlS (,A-r f 

Sample Results 

Fraction Result Qualifier MDL. 

N/A 92.85 0.01 

N/A 3140 ·::r 21.1 

N/A 26.7 0.20 

NIA 55.7 0.20 

NIA 113 2.05 

NIA 1240 ~ 205 

NIA 1580 Y/ 65.6 

NIA 82.17 0.01 

N/A 379 :J 11.8 

NIA 5.48 

l 
0.23 

NIA 1.59 0.24 

NIA 246 23.4 

NIA 31.7 

~ 
5.86 

NIA 162 1.88 

NIA 90.27 O.o1 
NIA 364000 ;:r 2090 

NIA '~ j 103· 

NIA 44.7 25.8 
' 

NIA 8010 827 

NIA 52900 414 

NIA 250000 • 6620 

NIA 88.53 0.01 

NIA 332000 ·:r 1040 

NIA 

"~ j 113 

NIA 8040 28.2 

NIA 8520 902 

N/A 51900 451 

NIA 225000 I ·f@ 3610 

MRL Unit 

o:o2 % 

63.3 nglg dry 

0.51 nglg dry 

0.50 ng/g dry 

5.13 nglg dry 

513 nglg dry 

164 nglg dry 

0:02 % 

35.4 nglg dry 

0.58 nglg dry 

0.60 nglg dry 

58.6 nglg dry 

14.6 nglg dry 

4.69 nglg dry 

0.02 % 

6280 nglg dry 

258 nglg dry 

64.6 nglg dry 

2070 nglg dry 

1030 nglg dry 

16500 nglg dry 

0.02 % 

3120 nglg dry 

282 nglg dry 

70.5 nglg dry 

2250 nglg dry 

1130 nglg dry 

9020 nglg dry 

~~ 

BRL Report 1135016 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111254 N/A 

8111322 1100.605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

81.11254 NIA 
8111322. 1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 NIA 

8111322 1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 NIA 

8111322 ·1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

1/jlsjl; 
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Project 10: COL-KE1101 
PM: Tiffany Stilwater 

Sample Ana lyle 

11RD03SB10 
1135016-01 %TS 

1135016-01 Hg 

1135016-01 Hg(F1) 

1135016-01 Hg(F2) 

1135016-01 Hg(F3) 

1135016-01 Hg(F4) 

1135016-01 Hg(F5) 

11RD07SB12 
1135016-14 %TS 

1135016-14 Hg 

1135016-14 Hg(F1) 

1135016-14 Hg(F2) 

1135016-14 Hg(F3) 

1135016-14 Hg(F4) 

1135016-14 Hg(F5) 

11RD20SB18 
1135016-15 %TS 

1135016-15 Hg 

1135016-15 Hg(F1) 

1135016-15 Hg(F2) 

1135016-15 Hg(F3) 

1135016-15 Hg(F4) 

1135016-15 Hg(F5) 

11RD20SB20 
1135016-16 %TS 

1135016-16 Hg 

1135016-16 Hg(F1) 

1135016-16 Hg(F2) 

1135016-16 Hg(F3) 

1135016-16 Hg(F4) 

1135016-16 Hg(F5) 

Report Matrix 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil" 

Soil 

Soli 

Soli 

Soil 

Soil 

Soil 

Soil· 

Soil 

Soil 

Soil 

Soli 

Soil 

Soil 

BROOKS 
~{\.t'JP/\ 
~\ 
HWiiNGrot. HETAI.S OAr A."' . 

Sample Results 

Fraction Result Qualifier MDL 

NIA 87.66 O.D1 

NIA 54100 J' 1070 

NIA 

'~" 1 11.4 

NIA 30.7 H, 8 28.6 

NIA 1490 114 

NIA 12200 458 

NIA 40900 3660 

NIA 86.75 0.01 

N/A 10800 108 

N/A 97.1 :r 11.7 

NIA . 33.3 :> 1.17 

NIA 510 J 23.4 

NIA 1060 .::r JjY 58.6 
NIA 2260 ::r 37.5 

N/A 84.19 0.01 

N/A 44600 219 

N/A 71.2 12.2 

NIA 2.25 ':f 0.24 

NIA . 647 J 24.4 

NIA 894 "5 24.4 

NIA 29600 :r 195 

NIA 83.92 0.01 

NIA 10300 110 

NIA 35.9 5.86 

NIA 0.82 J 0.23 

NIA 82.7 "5 11.7 

N/A 1380 ) 58.6 

N/A 6590 .:f A<lf'@) 375 

MRL Unit 

0.02 % 

3200 nglg dry 

28.6 nglg dry 

71.5 ng/g dry 

286 nglg dry 

1140 nglg dry 

9160 nglg dry 

0.02 % 

324 nglg dry 

29.3 nglg dry 

2.93 nglg dry 

58.6 nglg dry 

147 nglg dry 

93.8 nglg dry 

0.02 % 

656 nglg dry 

30.4 nglg dry 

o:6o nglg dry 

60.9 nglg dry 

60.9 nglg dry 

487 nglg dry 

0.02 % 

330 nglg dry 

14.7 nglg dry 

0.57 nglg dry 

29.3 nglg dry 

147 nglg dry 

938 ng/g dry 

~~ 

BRL Report 1135016 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111254 NIA 

8111322 1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321. 1100639 

8111254 NIA 

8111322 1100626 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 N/A 

81)1322 1100626 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 NIA 

8111322 1100626 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

t;j;I"" /i; 
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Project ID:COL-KE1101 
PM: Tiffany Stilwater 

Sample Analyte 

11RS01SB12 
1135016-07 %TS 

1135016-07 Hg 

1135016-07 Hg(F1) 

1135016-07 Hg(F2) 

1135016-07 Hg(F3) 

1135016-07 Hg(F4) 

1135016-07 Hg(F5) 

11SM10SB10 
1135016-05 %TS 

1135016-05 Hg 

1135016-05 Hg(F1) 

'1135016-05 Hg(F2) 

1135016-05 Hg(F3) 

1135016-05 Hg(F4) 

1135016-05 Hg(F5) 

11SM31SB06 
1135016-09 %TS 

1135016-09 Hg 

1135016-09 Hg(F1) 

1135016-09 Hg(F2) 

1135016-09 Hg(F3) 

1135016-09 Hg(F4) 

1135016-09 Hg(F5) 

11UP11SB04 
1135016-04 %TS 

1135016-04 Hg 

1135016-04 Hg(F1) 

1135016-04 Hg(F2) 

1135016-04 Hg(F3) 

1135016-04 Hg(F.4) 

1135016-04 Hg(F5) 

Report Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soli 

Soli 

Soli 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

BROOKS_ 
~~~PA 
~l\ 
N£.\M!NGfUt. ~flAtS OATl 

Sample Results 

Fraction Result Qualifier MDL 

N/A 75.95 O.o1 
N/A 5290 :r H, 30.1 

N/A 18.0 ;r H 0.41 

N/A 0.10 (IT r& 0.25 

N/A 776 '-:) H, 125 

N/A 195o -s H, 62.7 

N/A 1680:J' H, 100 

N/A 89.74 0.01 

N/A 31300 J' 217 

N/A 403 ·::r H J 11.0 

N/A 2390 T H J 11.0 

N/A 1100 S H J 110 

N/A 7 450 J ' Jf!j) 438 

N/A 8770 ::r l'l, J 701 

N/A 91.43 O.o1 
N/A 24800 J 210 

N/A '" 1 11.2 

N/A 1700 11.2 

N/A 1290 112 

N/A 5930 riP 223 

N/A 11200 715 

NIA 0.01 

N/A 12.1 

N/A 2.08. 0.24 

N/A 0.24 

NIA 2.42 

NIA 2.42 

N/A 0.97 

MRL 

0.02 

90.4 

1.03 

0.63 

314 

157 

251 

0.02 

650 

27.4 

27.4 

274 

1100 

1750 

0.02 

629 

27.9 

27.9 

279 

558 

1790 

0.02 

36.2 

0.60 

0.61 

6.05 

6:05 

2.42 

Unit 

% 

ng/g dry 

ng/g dry 

ng/g dry 

ng/g dry 

ng/g dry 

ng/g dry 

% 

ng/g dry 

ng/g dry 

ng/g dry 

ng/g dry 

ng/g dry 

ng!g dry 

% 

ng/g dry 

ng/g dry 

ng/g dry 

nglg dry 

ng!g dry 

nglg dry 

% 

nglg dry 

nglg dry 

nglg dry 

nglg dry 

nglg dry 

nglg dry 

BRL Report 1135016 
Client PM: Ed Wallace 

Client PO: K1107701 

Batch Sequence 

8111254 N/A 

8111322 1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 N/A 

8111322 1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 N/A 

8111322 1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

8111253 1100615 

8111321 1100639 

8111254 NIA 

8111322 1100605 

8111252 1100608 

8111319 1100624 

8111320 1100635 

. 8111253 1100615 

8111321 1100639 

~~ ?jtr/; 
3958 6th Avenue NW Seattle WA 98107 · P{206) 632-6206 · F(206) 632-6017 · brl@brooksrand.com · v.ww.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~{\.t-JP J\ . 
~\. 
MEAN"IN41'1Jt loj.tfAlS bA;rf , 

Method Blanks & Reporting Limits 

Batch: 8111322 
Matrix: So/VSediment 
Method: EPA 1631 Appendix 

Analyte: Hg 

Sample Result 

B111322-BLK1 0.003 

B111322-BLK2 0.003 

B111322-BLK3 0.006 

B 111322-BLK4 0.004 

Average: 0.00 
Limit: 0.10 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.00 MDL: 0.05 
Limit: 0.03 MRL: 0.15 

BRL Report 1135016 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle.WA 98107 • P(206) 632·6206 • F(206) 632-6017 • brl@brooksrand.com · VNNI.brooksrand.com 
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Project JD: COL-KE1101 
PM: Tiffany Stilwaler 

Method Blanks & Reporting Limits 

Batch: 8111252 
Matrix: SoiVSediment 
Method: SOP BR-0013 

Analyte: Hg{F1) 

Sample 

B111252-BLK1 

B111252-BLK2 

B111252-BLK3 

B111252-BLK4 

Result 

0.13 

0.08 

0.05 

0.11 

Average: 0.09 
Limit: 0.39 

Units 
ng/g 

ng/g 

ng/g 

ng/g 

Standard Deviation.: 0.04 · MDL: 0.19 
Limit: 0.13 MRL: 0.48 

BRL Report 1135016 
Client PM: Ed Wallace 

Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 · P(206) 632~6206 · F(206) 632-6017 · brl@brooksrand.com · W\VW.brool<srand.com 
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. 
Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~~wA· 
~\. 
..HWfiHGhlt. H£TA1S PATl 

·Method Blanks & Reporting Limits 

Batch: 8111319 
Matrix: Soil/Sediment 
Method: SOP BR-0013 
Analyte: Hg(F2) 

Sample 

B111319-BLK1 

B111319-BLK2 

B111319-BLK3 

B111319-BLK4 

Result ·'Units 

0.17 ng/g 

0.16 ng/g 

0.17 ng/g 

0.09 ng/g 

Average: 0.15 
Limit: 0.39 

Standard Deviation: 0.04 MDL: 0.20 
Limit: 0.13 MRL: 0.49 

BRL Report 1135016 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seatlle WA 98107 · P(206) 632-6206 · F{206) 632-6017 · brl@brooksrand.com · www.brooksrand.com 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

Method Blanks & Reporting Limits 

Batch: 8111320 
Matrix: Soil/Sediment 

Method: SOP BR-0013 

Analyte: Hg(F3) 

Sample 

B111320-BLK1 

B111320-BLK2 

BJ11320-BLK3 

B111320-BLK4 

Result 

0.67 

0.58 

0.65 

0.55 

Average: 0.61 
Limit: 4.00 

Units 
ng/g 

ng!g 

ng/g 

nglg 

Standard Deviation: 0.06 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 1135016 
Client PM: Ed Wallace 

Client PO: K1107701 
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Project ID: COL-KE1101 
PM: Tiffany Stilwater 

BROOKS 
~~~Pi\ 
~\. 
HEANlHGft.lt. METAlS OAT I>."' 

Method Blanks & Reporting Limits 

Batch: 8111253 
Matrix: SoiUSediment 
Method: SOP BR-0013 

. Analyte: Hg(F4) 

Sample 

B111253-BLK1 

B111253-BLK2 

B 111253-BLK3 

B 111253-BLK4 

Result Units 

0.37 ng/g 

0.53. ng/g 

0.50 ng/g 

0.38 ng/g 

Average: 0.45 
Limit: 4.00 

Standard Deviation: 0.08 MDL: 2.00 
Limit: 1.33 MRL: 5.00 

BRL Report 1135016 
Client PM: Ed Wallace 
Client PO: K1107701 

3958 6th Avenue NW Seattle WA 98107 · P(206) 632-6206 • F(206) 632-6017 • brt@brooksrand.com • \'MIW.brooksrand.com 
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Project ID: COL-KE11 01 
PM: Tiffany Stilwaler 

BROOKS 
RAND s . 

J.ifAMJHGf(JL H£TA1SOATA" 

Method Blanks & Reporting Limits 

Batch: 8111321 
Matrix: SoiVSediment 
Method: SOP. BR-0013 

Analyte: Hg(F5) 

Sample 

B111321-BLK1 

B111321-BLK2 

B111321-BLK3 

B111321-BLK4 

Result 

0.09 

-0.06 

0.10 

-0.03 

Average: 0.03 
Limit: 1.60 

Units 

ng/g. 

ng/g 

ng/g 

ng/g 

Standard Deviation: 0.08 
Limit: 0.53 

MDL: 0.80 
MRL: 2.00 

BRL Report 1135016 
Client PM: Ed Wallace 

Client PO: K1107701 

3958 Blh Avenue NW Seattle, WA 98107 · P(206} 632-6206 · F(206) 632-6017 · brf@brooksrand.coni · W'I'M'.brooksrand.com 
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C-1 Columbia Analytical Services, Inc. Chain of Custody 
13(7 South 13thAven~· Kelso, WA98626• 1~360-577-7222 • FAX 1~360-636-1068 

[CAS. Contact: Ed Wallace 

Projed Numht.r:. Klt07701 

Projett M~n~ger: Ed Wallace 

Lab Code Sample ID 

Kll0770l-001 IIRDOJSB!O 

Kll01701-002 llRD03SB08 

Ktl07701:003 llRD03SB06 

KII07701·007 llUPIISB04 

Kll0770l-OIJ llSMIOSBlO 

Kl107101.020 }IMP41S~06 

KII0770l-022 IIRSOISBJ2 

KII07101-028 IIMP7lSS 

Kll01701-0ll llSMJISB06 

I 

II of Cont. Malrii 

t Soli 

\- Soil 

·~ Soil 

Soil 

r SoU 

\ Soil 

I Soil 

Soil 

1 Soli 

I 

Sample 

Date Time L>blD 

8/4/11 1216 / Brooks Rand 

8/4/11 1209 Brooks Rand 

8/4/ll li45 Brooks Rand 

K/5111 1537 Brooks Rand 

817111 1851 Brooks Rand 

&/6/ll 1526 Brooks Rand 

818/tl IISS Brooks Rand 

811/tl 1650 Brooks R11nd 

8tllll 09{)1 Brooks Rluld 

,----, 
I ' 1... I 
! !-I :· 
!:::>.., ! 

0 6 I 
u'z 
2 

x_ 
,{ 

X: 

>< 

i. 
f. I 
~ 
I. 
:1 

Test Commentt 
MISC_OUT_l-NoM K 1107101-001,2,3, 7,13,20,~28,31 BRL SOP #BR-Wll-Meroury SSE Sr.nd to Brooks Rand,Seattlo 

Sptdal Jrutruettons/Commenh 

Please provide the clectronic(PDF and EDD) report to tho following a-mall address; 
kelso _data(@eastab.oom. 

Turnaround Requlrcmcni!J 

__ RUSH (Surcharge~ Apply) 

PLEASE CffiCLE WORK DA \'S 

1 2 3 4 s. 
-Sf: STANDARD 

Requested FAX Dale:---

Requested Report Datt:: 09/64/l t 

Rep<~rt Rcqulrcm~nh 

__ f. Resulls Only 

__ ll Results+QCSummarles 

__ Ill Results +QC Md Calibration Summaries 

~V. Data Validation Report with Raw Data 

PQUMDUJ _y_ 
EDDy.... 

BRLReport 1135016 

Jnvolcc InConnation 

PO' 
Kll0770l 

Bill to 

ReccivedBy: ~~ • Ahbii!Number. 

-.~-. ;:~71~;:;· ;:1Jr~29..£31Jx10:_:.=----- ----------,-.. ,I 



Columbia Analytical Services, Inc. Chain of Custody · 
1317Soutlt1JihA\'enu~· Kelso, WA986'26 • l-360-571-7222 • FAX 1-360-636-1068 

. J CAS Contact: Ed Wallace 

P~ojed Number: Kll07697 

\\'b 
,-----

Proj~d Manager: Ed Wallaoo 

~· o,§ 
""' 'sample l! 

Lub code S:unpleiD II or cont. Mdtll: Dale Time Ll>biD 

Ktl07697-001 llMPJSSBlO Soil &/lUll 1450 Brooks Rand )<' 
K1107697-0l() l1MP36SB04 Soil 8/9/Il 1431 Brooks Rand -1. 
Kli01697-0ll IIMP34SB04 Soil 819/11 1559 Brooks Rand -1. 
Kll07697.Q22 11DWISB06 Soil 818111 1539 Brooks Rand 

.,( 
Kll07697-025 IIRD07SBI2 So!\ 8/8/11 1752 Brooks Rand -1 
K1107697-G28 tiRillosets SoU &/10111 1619 Brooks Rand· -t. 
Kll07697-o29 11RD20SB20 Soil 8/10111 1626 BrooksRalid )l 

Te.'lf Comments 
MISC_OUf_l- Nons Kll07697..(){11, I 0, 11,22,25,28,29 BRLSOP lffiR-0013 -Mercury SSE Send to Broolu Rand,Seattl5 

S[!ecllll.liUtrucllou~Conunenb TunUll'ound Requlr.lmenfs Report Requltemenb 

Please provid.:. the et<ctronie (PDF and ~DD) report to the fo!lOI\ing e-.mail address: 
__ RUSH (Surcharg-es Apply) 

_ L Resulli Only 
kelso_ dsta@c.aslab.com 

_· _IL Result& +QCSununarles 
PLEASE CIRCLE WORK DAYS 

I 2 3 4 ' _ IlL Results + QC and Cah"bratioo Sunuuarles 
" 

-.1i_ STANDARD _x_ IV. Data Validation Report '.lith Raw Data 

Requested FAX Dal~: PQUMDVJ .L 

Requested Report Da!~: 09104111 
EDD y~ 

Re!inqui.!!!OO By: Ji1 ~~~'Ylvi l~i-f(, ReoeiwdBy: ~ ~ Airbill NuUJber. 

v I ' / bOO ~1.'11/11 
41 of293 
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Involee Info mUllion 

PON 

Kll07697 

Bill!!! 
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