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I.O INTRODUCTION 

Harding Lawson Associates/Wilder Construction 
Company Joint Venture (HLA/Wilder) prepared 
this report for the U.S. Bureau of Land Man- 
agement (BLM) to present additional site 
investigation results from 1999 work completed at 
the Red Top Retort site. The BLM assigned this 
project to HLA/Wilder under Modification 03 to 
Delivery Order 1 1 of Contract 1422-N660-C97- 
3025. 

'l.I 	 Site Background 

The Red Top Retort site is on the north bank of the 
Wood River in Section 32, Township 10 south, 
Range 55 west, Seward Meridian. The site is 
approximately 118 acre in size and is approximately 
18 miles north of Dillingham, Alaska, and 2 miles 
east-southeast of Aleknagik, Alaska (Figure 1). 

The Red Top Retort site processed mercury ore 
(cinnabar) derived at the Red Top Mine from ap-
proximately 1952 to 1955. Mercury was extracted 
by heating crushed ore in a retort chamber (steel 
cylinder 8.5 feet long and 2 feet in diameter). The 
chamber was housed in a small wood structure, 
approximately 10 feet wide and 15 feet long. Heat 
for the process was produced by burning wood and 
bunker C fuel. 

1=2 	 Previous Investigation and 
Remedial Action 

In June 1 994, Quest Environmental (Quest) per- 
formed a site assessment at the Red Top Retort site. 
Laboratory analytical results indicated that soils in 
the vicinity of the retort structure contained mer- 
cury and diesel-range organics (DRO) at concen- 
trations exceeding state and federal regulatory 
levels. In September 1994, the retort building and 
associated equipment and supplies (including as- 
bestos heat panels and gaskets) were decommis- 
sioned and placed in 1-cubic yard (yd3) plastic stor- 
age boxes (totes) and stored on site. Soil suspected 
of exceeding state and federal regulatory levels for 
mercury contamination near the former retort 
building was excavated, placed in Lyd3 totes, and 
stored on site. The approximate dimensions of the 
resulting excavation were 55 feet wide, 75 feet 
long, and 2 to 3 feet deep (Quest, 1995). Samples 
collected from the limits of the excavation con- 
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tained total mercury at concentrations ranging from 
0.1 milligrams per kilogram (mg/kg) to 97 mgkg, 
and DRO at concentrations up to 5,800 rnglkg. A 
liner was placed in the excavation before backfill- 
ing. Approximately 30 yd3 of DRO-contaminated 
soil was temporarily stockpiled east of the excava- 
tion and covered (Quest, 1995). 

In 1996, the U.S. Geological Survey (USGS) 
collected soil samples fiom the Red Top Mine site 
and analyzed them for mercury speciation. Soil 
samples from the Red Top area had methylmercury 
concentrations of 1 .I49 and 1 -27 1 micrograms per 
kilogram (pgkg) and soil samples collected in the 
vicinity of the retort shack had methylmercury 
concentrations of 0.080 to 6.855 pgkg (USGS, 
1996). 

In August and September 1998, HLA/Wilder sam- 
pled, labeled, transported, and disposed of the totes, 
and stockpiled soil and debris stored onsite from 
the 1994 Quest activities. KLA/Wilder also 
excavated additional mercury-contaminated soil 
and collected additional characterization samples in 
the area excavated by Quest in 1994 (Figure 2). 
Four of the HLA/Wilder characterization samples 
exceeded the Alaska Department of Environmental 
Conservation (ADEC) mercury cleanup level of 1 
rng/kg established in Title 18,Alaska 
Administrative Code, Chapter 75 (18 AAC 75) -
Table B1, Migration to Groundwater (ADEC, 
1999). HLAANilder's December 31, 1998, report 
titled Remedial Action Report, Red Top Retort Site, 
Aleknagik, Alaska, summarizes 1998 field activities 
and site characterization results. 

HLA/Wilder also collected samples for speciation 
analysis during 1998 activities, but in an effort to 
analyze samples with the highest total mercury 
concentrations, samples were not submitted to the 
laboratory until preliminary results for total mer- 
cury were received. Because of the delay in send- 
ing samples, the holding time for methylmercury 
analysis was exceeded. The 1998 results include 
inorganic and elemental fractions for samples col- 
lected at IS6, IS18 and IS24 shown on Figure 2. 

In June 1999, the ADEC, BLM, and HLANilder 
met to discuss results of 1998 activities and any 
further action necessary at the site. The ADEC 
suggested the mercury concentrations fiom the 
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1998 sampling activities (high of 40.6 mg/kg) were 
acceptable for site closure if institutional controls 
would be placed on the property title, and some 
additional site characterization was completed. For 
additional site characterization, the ADEC re-
quested samples be collected for total mercury 
analysis fiom below the 1998 sample location 
depths, and fiom selected locations outside the 
1998 sample grid. 

The ADEC also requested samples be collected for 
DRO, and benzene, toluene, ethylbenzene, and xy-
lenes (BTEX) analysis from the former drum stor-
age area where a 1994 sample had a DRO concen-
tration of 5,800 mg/kg. 

2.0 FIELD ACTlVlTlES 

HLAIWilder conducted site characterization activi-
ties from September20 through 22, 1999. The site 
investigation activities consisted of the following 
activities: 

Collected 30 soil samples to further define the 
mercury concentrationsfor in situ soil at the 
former retort area. 

Established a soil sampling grid for petroleum 
hydrocarbon field screening near the former 
drum storage area. Selected three samples with 
the highest field screening results for labora-
tory analysis of DRO, BTEX, and polynuclear 
aromatichydrocarbons. 

Collected six soil samples from areas 
considered unaffected by the former mine ac-
tivities to further evaluate background mercury 
concentrations. 

Selected soil samples with suspected elevated 
mercury concentrationsfor mercury speciation 
analysis. 

Field activitieswere conducted in accordance with 
HLA/Wilder's 1999 SiteCharacterization Work 
Plan/Sarnpling and Analysis Plan and the Qualiw 
Assurance Program Plan, Hazardous Materials 
Removal Actions, VariousLocations, Alaska. 

2.4 Field Screening 

Field screening was conducted using a photoioni-
zation detector (PID) on a sampling grid in the for-
mer drum-storage area. Five soil screening sam-
ples were collected and placed into quart-sized, 
resealable bags. After a minimum of 15 minutes, 
the probe of the PID was inserted into the bag for 
approximately 30 seconds and the maximum or-
ganic vapor headspace reading was recorded. Re-
sults were recorded in the project field book. Sam-
ple locations and screening results are shown on 
Figure 2. 

2.2 Site Characterization 
Sampling 

Thirty characterization soil samples were collected 
from the former retort area sampling grid estab-
lished in 1998. Sampleswere collected between 1 
and 3.5 feet below ground surface (bgs). Shovels, a 
sample auger, a breaker bar, and a power auger 
were used to dig the sample holes. Once the de-
sired sample depth was reached, samples were col-
lected with the sample auger or by hand with clean 
nitrile gloves. Tools were scrubbed in a detergent 
solution and rinsed in river water between sample 
locations. Soil was immediately placed into a labo-
ratory-provided container, which was labeled with 
a unique sample number, the date and time of sam-
ple collection, and the requested analysis. Samples 
were then placed in a cooler with fiozen ice-sub-
stitute and submitted to the laboratory for analysis. 

2.3 Background Sampling 

HWWilder collected six background soil samples 
from three locations north of the retort site (Figure 
3). The locations were in areas that appeared unaf-
fected by mercury retort activities. Two samples 
were collected from each location: one shallow 
(0.5 feet bgs) and one deep (1 to 3 feet bgs). A 
shovel was used to reach the desired depth, and 
samples were collected with a decontaminated 
stainless steel trowel or by hand with clean nitrile 
gloves. 

Photographs from the 1999 field activities are in 
Appendix A. 



Red Top Retort Site, 1999 Characterization Report 

3.0 ANALYTICAL PROGRAM 

Commercial Testing and Engineering Environ-
mental Laboratory Services (CT&E), in Anchor-
age, Alaska, was used for the following analyses: 

Total Mercury by U.S. Environmental Protec-
tion Agency (EPA) Method 7040A, 

DRO by State of Alaska Method AK102, 

BTEX by EPA Method 8021, 

Carcinogenic polynuclear aromatic hydrocar-
bons (cPAHs) by selective ion monitoring. 

Frontier GeosciencesInc. (Frontier) in Seattle, 
Washington, was used for mercury speciation 
analysis. Speciation analysis evaluated concentra-
tions of the following mercury types: 

Cold 12 normal nitric acid (12N HN03)which 
recovers all mercury fractions (elemental, salts, 
amalgams and organic forms), except cinnabar 
(HgS) or mercury tightly bound in mineral lat-
tices. 

Aqua regia which recovers the fraction not re-
covered with 12N HNO,, including HgS and 
mercury bound in mineral lattices. 

Methylmercury fractions. 

Total mercury by adding 12N HN03and aqua 
regia results. 

6.0°C, but the samples were not frozen upon 
receipt, and therefore results were not affected. 

There were no analytical abnormalities associated 
with BTEX, DRO, or mercury analyses. Some 
cPAH laboratory control sample (LCS) duplicate 
analytes failed to meet QC criteria, but the associ-
ated LCS met QC criteria and results are not 
affected. 

Field duplicateswere sampled at a rate of 10 per-
cent of the project samples. Field duplicate relative 
percent differences (RPDs) were less than 50 per-
cent for all samples except as noted. Total mercury 
field duplicatesfor samples 99RT14SL and 
99RT16SL analyzed by CT&E have an RPD of 84 
percent, possibly due to non-homogeneity of the 
samples or error inherent with the small sample 
mass used for the analysis. Results for these sam-
ples should be considered estimated. 

Field sample duplicates (99RT14SL and 
99RT15SL, and 99RT19SL and 99RT21SL) which 
compare total mercury analyzed by CT&E digested 
by EPA Method 3050 (99RT14SL and 99RT19SL), 
and total mercury analyzed by Frontier (99RT15SL 
and 99RT21SL), have RPDs greater than 50 per-
cent. EPA Method 3050 is a hot leach method and 
tends to provide poor recoveries in samples with 
high concentrationsof HgS. In this case, EPA 
Method 5030 may more accurately be compared to 
the cold leach method using 12N HN03 digestion. 
When total mercury digested by EPA Method 3050 
is compared to 12N FINO3,the sample RPDs are 
less than 50 percent for all field sample duplicates. 
Data is considered acceptable without qualification. 

4.0 DATA QUALITY REVIEW 
5.0 ANALYTICAL RESULTS 

The data quality review included a review of sam-
ple holding times, temperatures, custody records, 
and reported results for samples and extraction 
quality control (QC). Analytical data was reviewed 
according to the Chemical QualityAssurancefor 
Hazardous, Toxic, and Radioactive Waste Projects, 
US.Army Corps of Engineers (USACE) EM-200-
1-6, October 10, 1997. 

Sampleswere not relinquished at CT&E. The 
sample custody was not compromised. Samples 
were received at 1.3 to 1.9 degrees Centigrade (OC), 
below the suggested temperature range of 2.0 to 

5.1 Background 

Six background soil samples (99RTB1 through 
99RTB6) were collected north of the former retort 
site from an area considered unaffected by retort 
activity. Two samples were collected at different 
depths at each of the three locations and analyzed 
for total mercury. Analytical results are on 
Table 1. Background sample locations and results 
are shown on Figure 3. 



The total mercury concentrations for the back- 
ground samples ranged from 0.0342 to 0.156 
mg/kg. 

5.2 	 In Situ Site Characterization 

5.2.1 	 Mercury Samples 

Twenty project soil samples and two QC samples 
were collected from the retort area sample grid and 
analyzed for total mercury. Analytical results are 
on Table 1. The 1998 and 1999 site 
characterization locations and results are shown on 
Figure 2. 

Six samples were collected at the 1998 sample grid 
nodes at locations deeper (approximately 3 to 3.5 
feet bgs) than the 1998 sample points. Samples 
were also collected fram six new sample grid loca- 
tions. One from just below the bottom of the 1994 
excavation (1 to 2 feet bgs) and one from a deeper 
interval (3 to 3.5 feet bgs). 

The mercury concentration in one sample 
(99RT10SL at 108 rng/kg) exceeded the highest 
concentration found in 1998 (40 mg/kg). A statis-
tical analysis of the data set indicates the upper 95 
percent confidence level is 10.81 m g k g  and the 
lower 95 percent confidence level is 0.126 rngfkg 
(Appendix C). The data set includes 44 sample 
results (does not include QC sample results) and 
covers approximately 3,800 square feet. 

5.2.2 	 Mercury Speciation 

Organic mercury compounds, especially methyl- 
mercury, are considered the most toxic forms of 
mercury. Organic forms of mercury have been 
found to be at least an order of magnitude less con- 
centrated in terrestrial environments than inorganic 
forms of mercury. Conversely, organic forms of 
mercury like methylmercury have been found to 
make up 70 to 100 percent of the total mercury 
concentration found in biological tissues (USGS, 
1995). USGS findings from studies in southwest- 
em Alaska have also found the ratio of total mer- 
cury to methylmercury in background areas is 
much lower than areas with elevated mercury con- 
centrations. Specifically, the methylmercury frac- 
tion does not increase proportionately to an 
increase in total mercury concentration, and there- 
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fore, elevated total mercury concentrations may 
only suggest slightly elevated methylmercury con- 
centrations. 

The 1998 speciation data is not considered signifi- 
cant for this discussion because methylmercury is 
not included in the analysis. However, the 1998 
data is included for reference in Appendix B. 

The 1999 mercury speciation results are lower than 
1998 data because of the lower total mercury con- 
centrations. The 1999 speciation data does, how- 
ever, include methylmercury analysis. The 1999 
methylmercury results ranged from 0.086 to 0.633 
p e g . USGS background data from 1996ranged 
from 1.149 to 1.271 pg/kg. The 1999 speciation 
data is shown in Table 2, and speciation sample 
locations are shown on Figure 2. 

5.2.3 	 Petroleum Hydrocarbons 
Samples 

Three samples collected from the former drum 
storage area with the highest field screening results 
were submitted to the laboratory for DRO, BTEX, 
and cPAH analysis. Sample locations are shown 
on Figure 2. Results are on Table 3. 

DRO and BTEX were not detected at or above the 
method detection limit. Phenanthrene and 
fluoranthene were detected in sample 99RT27SL, 
but the fluoranthene concentration (1.69 &kg) is 
below the ADEC cleanup levels established in 18 
AAC 75. A cleanup level for phenanthrene is not 
listed in the 18 AAC 75 regulations. 

6.0 CONCLUSIONS AND 

During a June 1999 meeting with the ADEC, BLM, 
and I;fLA/Wilder, the ADEC indicated closure for 
the Red Top Retort site could be obtained with total 
mercury concentrations found during the 1998 sam-
pling activities (maximum concentration of 40.6 
mgkg), if the site was more adequately 
characterized, and institutional controls attached to 
the property title. Data collected fiom 
HLANilder's 1998 and 1999 sampling activities 
adequately define the extent and concentrations of 
mercury at the site. One sample collected in 1999 
had a total mercury concentration of 108m a g ,  



exceeding the highest detection in 1998. A 
statistical analysis of the 1998 and 1999 data set 
indicates that the upper 95 percent confidence level 
for total mercury is 10.81 mg/kg. Mercury 
speciation results indicate the methylmercury 
concentration of the selected samples was less than 
the background samples collected by the USGS 
near the site. Results for DRO, BTEX, and cPAHs 
were below established cleanup levels. 

HLAtWilder recommends site closure with ADEC 
directed institutional controls on the property title. 
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TABLES 




Table I.Analytical Results for Total Mercury 

Sample Concentration of 

Sample Sample Sample Depth TotaI Mercurya 

Number Type Location Date (feet bgs) (mg/kg)
-I--

99RT01SL PR IS8 9/20/99 3 .O 1.15 
99RT02SL PR IS17 9/21199 3 .O 0.100 
99RT03SL PR IS34 9121199 1.5 0.129 
99RT04SL PR IS34 9/21/99 3-0 0.154 
99RT05SL PR IS11 9/2 1199 3 .O 0.090 
99RT08SL PR IS32 9/2 1 199 1.8 14.9 
99RTO9SL PR IS32 9/2 1 /99 3.5 0.068 
99RTlOSL PR IS33 9/2 1 I99 2.0 108 
99RT 1 1SL PR IS33 912 1 /99 3 .O 2.38 
99RT12SL PR IS31 9121/99 1.5 29.0 
99RT13SL PR IS31 9/21/99 3.2 0.195 
99RT14SL PR. IS24 9/2 1 /99 3.2 0.0836 
99RT16SL Qc IS24 9/2 1 /99 3.2 0.205 
99RTl7SL PR IS30 9/2 2/99 1.5 12.0 
99RT18SL PR IS30 9121199 3.5 0.353 
99RT19SL PR IS6 9/21/99 3 .O 0.098 
99RT2OSL Qc IS6 9/21/99 3.O 0.143 
99RT22SL PR IS7 9/21 I99 3.O 0.129 
99RT23SL PR IS29 9/2 1/99 1.O 0.0558 
99RT24SL PR IS29 912 1/99 3 -0 0.08 19 
99RTEI 1 SL PR EI1 9/22/99 3-7 0.636 
99RTEI2SL PR EI2 9/22/99 3.5 0.778 
99RTB 1 PR Background 1 9/22/99 0.5 0.0568 
99RTB2 PR Background 1 9/22/99 1.8 0.0845 
99RTB3 PR Background 2 9/22/99 0.5 0.0342 
99RTB4 PR Background 2 9/22/99 3.O 0.0789 
99RTB5 PR Background 3 9/22/99 0.5 0.0842 
99RTB6 PR Background 3 9/22/99 1.O 0.156 

a. Total mercury determined by U.S. Environmental Protection Agency 
Method 7470A 

bgs Below ground surface 
m a g  Milligrams per kilogram (parts per million) 
PR Project sample 
QC Quality control sample 



Table 2. Analytical Results For Mercury Speciation 

Sample Number 99RTO6SL 99RT07SL 99RT15SL 99RT21 SL 
Sample Location IS 1 1 IS8 IS24 IS6 

Date ColIected 9/2 1/99 9/22 /99 9/21/99 9/2 1/99 
DepthofSample(feetbgs) 3.0 3.2 3.2 3.O 

Mercury Speciation Units 
Wet basis 
Aqua regia - Cinnabar (HgS) ~-tg/kg 21.7 22.1 1395 55.7 
12N HN03 - (elemental, salts, amalgams, and organic forms) ~ g / k g  67.5 64.3 101.6 135.4 
Methylmercury @kg 0.113 0.074 0.174 0.54 

Dry 
Aqua regia - Cinnabar (HgS) ~ g / k g  23.4 25.8 1550.0 65.3 
12N HN03- (elemental, salts, amalgams, and organic forms) ~ g l k g  72.8 74.9 112.9 158.7 
Methylmercury 0.122 0.086 0.193 0.633 

bgs Below ground surface 
pg/kg Micrograms per kilogram (parts per billion) 
12N HN03 Cold 12 normal nitric acid 



Table 3. Analytical Results for Petroleum Hydrocarbons 

SampIe Number 99RT25SL 99RT26SL 99RT27SL 99RT28SL 
Sample Location H1 HI (QC) H3 H4 

Date Collected 9121/99 9/2 1/99 9/21199 9/21/99 
Depth of Sample (feet bgs) 2.5 2.5 2.5 2.5 

UnitsPetroleum Hydrocarbons 

DRO 
Diesel-range organics 
BTEX 

Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 
cPAHs 
Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenathrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)Anthracene 
Chrysene 
Benzo[b]Fluoranthene 
Benzo[k]fluoranthene 

Benzo[a]pyrene 
Indeno[1,2,3-c,d] pyrene 
Dibenzo[a,h]anthracene 
Benzo[g,h,I]perylene 

BTEX Benzene, toluene, ethytbenzene, and total xyjenes 
cPAHs Carcinogenic polynuclear aromatic hydrocarbons 
DRO Diesel-range organics 
mg/kg Milligrams per kilogram (parts per milIion) 
pglkg Micrograms per kilogram (parts per billion) 
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- - - - - Wilder Conshetion Company I- --.- JoMvenOnt / RedTop Retorts& 3 
Aleknagik, Alaska 

1) ALL RESULTS SHOWN IN MILUGRAMS PER KILOGRAM. PROJECT NUMB DATE FllE NAME 
41475 12199 41475a2. 





Red TOD Retort Limited Site Characterization Report 

Collecting site characterization sample at former retort area. Pink flags denote sample locations. 

View: south. Date: September 20, 1999. 


Typical sample excavation, note liner at approximately 1-foot below ground surface. 

View: NA. Date: September 21, 1999. 




Red Top Retort Limited Site Characterization Reeort 

iXI. -. 
e * 

Location of Samples 99RT08SL and 99RT09SL. Encountered groundwater at approximately 3.5-below 
ground surface. View: NA. Date: September 21, 1999. 

Former retort area after sample collection completed. 

View: south. Date: September 22, 1999. 




0 

ABPENDBX B 


SAMPLINb RECORDS AND ANALYTICAL RESULTS 


B TABLE B1- S A m L E  RECORD LOG 

O ANALYTICALDATA PACKAGES -CT&E 

Q ANALYTICAL DATA PACKAGES --FRONTIER GEOSCXENCES 

DATA QUALITY ASSESSMENT SHEETS 



RED TOP RETORT 
4999 Sample Record Log 

k 

SAMPLE MERCURY MERCURY DRO BTEX PAH 
NUMBER LOCATfON DATE TIME SAMPLER DEPTH (ft) PR Q6  7470 SPECIATION AK102 602 610 COMMENTS 

99RT01SL 158 9/20/99 1600 1 H~/LJJ 3.0 1 X X 1 6below liner 
99RTOZSL IS17 9/21/99 930 H~/LJJ 3.0 X 2.0' below liner 

9/21/99 940 0.5' below liner 
I I 

2.0'below h e r  

g:\bJm\del~ordr\41475\report\Rtersrl.xIs Page 1 sf 2 HLANVilder 



RED TOP RETORT 
1999 Sample Record Log 

ft feet 
PR project sample 
QC quality control duplicate sample 
DRO diesel-range organics 
BTEX benzene, toluene, ethylbenzene, and total xytenes 
PAH polynuclear aeromatic hydrocarbons 

~:\blm\del~ordr\41475\repart\Rtersrl.xls Page 2 of 2 HLANVilder 



RECEIVED 


CTE Environmental Services 

Alaska Division 


Laboratory Data Report 


Project: Red Top Site Char. Aleknagik 
Client: Harding Lawson & Assoc 

CTE Work Order: 995203 

Contents: 

Chain of Custody 
Quality Control Summary Forms 

Note: 

Unless otherwise noted, all quality assurancelqualitycontrolcriteria is in compliance with the proper regulatory authority andlor 
CTE'sQuality Assurance Program Plan. 



Case Narrative 
Customer: WARLAWP Harding Lawson 8 Assoc 

Project: 995203 Red Top Site Char. Aleknagik 

There were no analytical anomalies associated with your data. 







CT&E Environmental Services Inc. SAMPLE RECEIPT IW3RM -	 CTLE WOW: 

Yes 
Are samples RUSH, priority, or within 72 hrs of hold time? Due Date: 	 (04-99

1-	If yes, have you done e-mailnotijication? Received Date/Time: q L z m--
-It Are samples within 24 hrs of hold tfme or due date? 	 Cooler Temperature: /,9P&

j)PoorIf yes, have you spoken with Supervisor? 	 Sample Condition: /@ood 

IE Are there any problems fe.g., ids, analyses)? Matrix ofeach Sample: L+-' a -I--+-m
I )  loa #-4- -
Were samples preserved correctly and pH verified? 

-- Has Project Manager been notified of problems? 

-	 Is this an ACOEJ AFCEE/ ADEC project? 
___L 

Will a data package be required? 


1L If this is for PWS, provide PWSID. 

f i  Is there a quota for this project? 


* * * The folto ng ust be completed for all ACOE & AFCfE projects: * * *u V 

Is cooler temperature 4 + C? 
yes -2-
- & 

thermometer used: 
Was there an airbill, etc? note #. 
Was cooler sealed with custody s 

E 
#/where?*- Were seals intact upon arrival? 

Was there a COC with cooler? 
Was the COC filled out properly? - - w 25 &C wdo w t  

Trip Blank 
MS/MSD 

Additional Sarnpie Remarks: 
AKlOlsl 8260s field pres'd? 

Field-filtered for dissolved 3 

Lab-filter for dissolved 3 

Ref Lab required? 


Notes: 


# of each Container Received: 
950ml amber unpres'd 
950 rnl amber w/ HCl 
500 ml amber w/ H2S04 
1L cubies unpres'd 
l L  cubies w/ H N 0 3  

II$L
A!??
-1C 


Did the COC indicate ACOEIAFCEE project? -1~
 -
lLcubies w/ H2S04 
Did the COC and samples correspond? 	 lL cubies w/ NaOH + ZnAc 

I!5 	Were samples screened with Geiger counter? 
Were all samples packed to prevent breakage? X -

*X 
+ - packing material: 

Were a11 samples unbroken and clearly labelled? 

-- Were all samples sealed in separate plastic bags? 
Were all bottles for volatiles free of headspace? 

-	Were correct container/sample sizes submitted? 
-- Was client notified of problems? (specify below) 
Individual contacted: 
Date & Time: fhone/Fax #: 

120 ml coli bottles 
60 rnl Nalg 

8 oz amber unpres'd 
4 oz amber unpres'd 

4 oz w/ septa w/ MeOH 
40 ml vials w/ HC1 

Other (speci&) 
Other (specify) 

#/Log In Proofed by: 
FormNumber: FWR 

Prinled:711U89 



CT&E Environmental Services Inc. 
Laboratory Division B H ~ M ~ ~ ~ ~ ~ H H ~ ~ H ~ ~ ~ ~ ~ I I ' ~ M ~ ~ M N M ~ ~ ~ H H M ~ ~ ~ ~ ~ H ~ M M ~ ~ ~ ~  

Laboratory Analysis Report 

October 05, 1999 

Joe McElroy 
Harding Lawson & Assoc 
601 East 57th Place 
Anchorage, AH( 99518 

Client N m e  Narding Lawson & Assoc 

Project IP) Red Top Site Char. Aleknagik 19952031 

Printed October 05, 1999 


Enclosed are the analytical results associated with the above project. 

As required by the state of Alaska and the USEPA, a formal ~ua l i tyAssurance/Quality Control Program 
is maintained by CT&E. A copy of our Quality Control Manual that outlines this program is available 
at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the 
provisions set forth in our Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call 
your CT&E Project Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data. 

- Indicates the compound was analyzed for but not detected. 
Indicates an estimated value that falls below PQL, but is greater than the MDL. 
Indicates the analyte is found in the blank associated with the sample. 
The analyte has exceeded allowable limits. 

GT - Greater Than 

D - Secondary Dilution 

LT - Less Than 

! - Surrogate out of range 


200 W. Potter Drive, Anchorage, AK 99518-1605 -Tel: (907)562-2343 Fax: (987) 56V-5301 
3180 Peger Road, Fairbanks. AK 99709-5471 -Yel: (907)474-8656 Fax: (907)474-9685 

ENVIRONMENTAL FACILITIES IN ALASKA, CALIFORNIA, FLORIDA, ILLINOIS,MARYLAND, MICHIGAN, MISSOURI, NEW JERSEY, OHIO, WEST VIRGINIA 



CT&E Environmental Services Inc. 
,a wmprmmmdlm~m~mrnmm~.wxnrn 

Client Name 
Project Name/# 
Client Sample PD 
Matrix 
Ordered By 
PWSPD 

Sample Remarks: 

Harding Eawson & Assoc 
Red Top Site Char. Aleknagik 
99RT01SL 
SoilJSolid 

-

Printed Date/Time 10/05/9909:53 
Collected DateITime 09/20/99 16:OO 
Received Date/Time 09/23/99 15:30 
Technical Director: Stephen C. Ede 

8 4 ' dReleased By 

Parameter - Results PQL Units Method 
A 1  lowable 
Limits 

Prep Analysis 
Date Date In i t  
Pw-U__ UfL-

Tota l  Sol ids  

Mercury by Cold Vapor 10/01/99 
09/24/99 SEC 

10/01/99 RMV 



CT&E EnvironmentalServices Inc. 
w~-bldHBmmmmmLBSAbYs&7"L3 

CT&E Ref.# 995203002 Client PO# 
Client Name Harding Lawson & Assoc Printed DateITime 10/05/99 0953 
Project Name/# Red Top Site Char. Aleknagik Collected DatefTime 09/21 /99 09:30 
Client Sample ID 99RT02SL Received DatefTime 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C . Ede 
Ordered By 
PWSD 

Sample Remarks: 

A 1  lowable Prep Analysis 
Parameter Results PQL Units Method Limits Date Date 

___I-. Ini t-

Total Solids 09/24/99 SEC 
Mercury by Cold Vapor 10/01/99 10/01/99 RMV 



CT&E EnvironmentalServices Inc. 
" wrr#prammmffrrsmxwmav.#'m 

CT&E Ref.# 995203003 Client PO# 
Client Name Harding Lawson & Assoc Printed DateITime 10/05/99 09:53 
Project Name/# Red Top Site Char. Aleknagik CollectedDatefTie 09/21I99 09:40 
Client Sample Dl 99RT03SL Received Date/Time 09/23/99 15:30 
Matrix SoillSolid Technical Director: Stephen C. Ede 
Ordered By 
PWSD Released By ~3 
Sample Remarks: 

Allowable Prep Analysis 
Parameter ResuLt s  PQL Units Method Limits date^ Date Ini t 

Tota l  Sotids 09/24/99 SEC 
Mercury by Cold Vapor 10/0 1/99 1 0/01/99 RMV 



CT&E Environmental Services Dnc. 
' Wm'~mmmmm.mmmmmn~~L3 

.::. 

CT&E Ref.# 995203004 Client PO# 
Client Name Harding Lawson & Assoc ]Printed Datemime 10/05/99 0953 
Project Name/# Red Top Site Char. Aleknagik Collected DateITime 09/21/99 09:55 
Client Sample ID 99RTO4SL Received Date/Time 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C. Ede 
Ordered By 
PWSPP) 

Sample Remarks: 

Allowable Prep Analysis 
Parameter Results POL. Uni ts  Method L i m i t s  Date Date Init 

'----

Total  Solids 94.2 % SM18 25406 09/24/99 SEC 
....... Mercury by Cold Vapor 0.154 0.0197 mg/Kg. . ,  SW866-7471 10/01/99 10/01/99 RMV 
. ...,, 

..... 



CT&E Environmental Services Inc. 
prsrr~~ssm~.mmammzrzvm.m 

CT&ERef,# 
Client Name 
Froject Name/# 
Client Sample XD 
Matrix 
Ordered By 
PWSD 

995203005 
Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RT05SL 
SoillSolid 

Client PO# 
Printed DatefTime 10/05/990953 
CoUected Date/Tirne 09/21/9910:20 
Received DateITirne 09/23/99 15:30 
TechnicalDirector: Stephen C. Ede 

Released By %3& 
Sample Remarks: 

Parameter Results PQL Units Method 
A1 lowable 
L i m i t s  

Prep Analysis 
Date Date I n i t  
_ _ I s _ _ _ .  

. , . .  

..,. 

..,. 

.,..:..:. . .I;...,. 

Total Solids 

Mercury by Cold Vapor 10/01/w 
09/24/99 
10/01/99 

SEC 

RMV 



CT&E Environmental Services Inc. 
w I r ~ ~ ~ d I O d l ~ ~ m m B 1 8 ~ W ~ m  

CT&E Ref.# 
Client Name 
Project Name/# 
Client Sample ]OD 

Matrix 
Ordered By 
PWSD 

995203006 
Hading Lawson & Assoc 
Red Top Site Char. Adeknagik 
99RTO8SL 
Soil/Solid 

Client PO# 
Printed Date/a'ime 10/05/99 0953 
Collected DateITime 09/21/99 1050 
Received DatefTime 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Sample Remarks: 

Parameter 
_U-

Resubts 
->- -

PPL Uni ts  Method 

A 1  lowable 
L i m i t s  

Prep Analysis 

Date Date I n i t  
P___M_- -

Tota l  Solids 

Mercury by Cold Vapor 

09/24/99 

10/01/99 10/01/99 

SEC 

RMV 



CT&E Environmental Services Inc. 
w ~ r r 5 r r s r r ~ w m m m ~ m ~ ~ p ~ m m ~ ~ ~  

CT&ERef.# 
Client Name 
Project Name/# 
Client Sample ID 
Matrix 
Ordered By 
PWSIID 

995203007 
Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RT09SL 
Soil/Solid 

Client PO# 
Printed DateITime 10/05/990953 
Collected DateITime 09/21/99 11:00 
Received Daterrime 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Released By 

Sample Remarks: 

Parameter Results PUL Units Method 

A 1  Lowable 

L i m i t s  

Prep 

Date 
--__sl___ 

Analysis 

Date I n i t  

Tota l  Solids 

Mercury by Cold Vapor 10/01/99 
09/24/99 SEC 

10/01/99 RMV 



CT&EEnvironmental Services Inc. 
" w 1 P l l ' . ~ ~ ~ # ~ m ~ b B ~ m ~ Q P 5  

CT&ERe%..# 995203008 Client PO# 
ClientName Harding Lawson & Assoc Printed Date/Time 10/05/990953 
Roject Name/# Red Top Site Char. Aleknagik Collected Date/Time 09/21/99 11:45 
Client Sample ID 99RT10SL Received DateITime 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C. Ede 
Ordered By 
PWSFP) 

Sample Remarks: 

Allowable Prep Analysis 
Parameter Results PQL Uni ts  Method L i m i t s  Date Date --- I n i t  

Total S~lids 09/24/99 SEC 
Mercury by Cold Vapor 10/01/99 10/01/99 RMV 



CT&E EnvironmentalServices Inc. 
wsm.mm.~rrmmmlsmmmma 

CT&ERef.# 995203009 Client PO# 
Client Name Harding Eawson & Assoc Printed DateITime 1010519909:53 
Froject Name/# Red Top Site Char. Aleknagik Collected DatefTime 09/21199 11:55 
Client Sample ID 99RT11SL Received DateITirne 09/23/9915:30 
Matrix Soil/Salid Technical Director: Stephen C. Ede 
Ordered By
I'wsm RelemedBy \d& 
Sample Rernarks: 

ALlowable Prep Analysis 
Parameter Results PQ L Units Method L i m i t s  Date Bate --- Init  

Tota l  Sol ids 09/24/99 SEC 

Mercury by Cotd Vapor 4 0/01/99 10/01/99 RMV 



CT&ERef.# 
Client Name 
Project Name/# 
CIient Sample ID 
Matrix 
Ordered By
Ipwsm 

Sample Remarks: 

995203010 
Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RT12SL 
Soil/Solid 

Client PW 
Printed Date/Time 10/05/990953 
Collected Date/The 09/21/99 12:20 
Received DatetTime 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Released By 8. d& 

.....,. 

Parameter Resutt s  PQL Units Method 
Allowable 
Limits 

Prep Analysis 
Date Date- -Init  

. ,....,,.,.....I... 

.... 

.:.:....... 

Total  Solids 

Mercury by Cold Vapor 

09/24/99 SEC 

10/81/99 10/01/99 RMV 



CT&E Environmental Services Ine. 
,' w # m d l ~ ~ m I I P A u ' ~ ~ m & W 4 w ~ ~ ~ L E  

CT&E Ref.# 99520301 2 Client PO# 
Client Name Harding Lawson & Assoc Printed Datela'ime 10/05/99 0953 
Froject Name/# Red Top Site Char. Aleknagik Collected Date/Z'ime 09/21 199 1240 
Client SampIe ID 99RT13SL Received DatelTime 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C. Ede 
Ordered By 
PWSD Released By B~d 

Allowable Prep Analysis 

Parameter Results Units . Method L i m i t s  Date Date I n i tPQL --__.. 
--c---,____B__ 

Total  Sot ids 09/24/99 SE@ 
Mercury by Cold Vapor 10/01/99 10/01/99 RMV 



CT&E Ref.# 
Client Name 
Froject Name/# 
Client Sample ID 
Matrix 
Ordered By 
PWSID 

Sample Remarks: 

Parameter 


Total Solids 

Mercury by Cold Vapor 

995203012 
Hatding Lawson & Assoc 
Red Top Site Char. AIeknagik 
99RT14SL 
Soil/Solid 

Client PO# 
Printed DatefTime 10105/99 0953 
Collected DatejTime 09121/99 13:00 
Received DateiTime 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Released By w& 

- Results PPL Units Method 
Allowable 

Limits 

Prep 
Date -- 

Analysis 

Date In i t  
P-

10/01/99 
09/24/99 
10/01/99 

SEC 

RMV 



CT&E Environmental Services Inc. 
" w s l ~ ~ A v a ' ~ I m m m ~ f f I I m . m ~ & 9  

CT&E Ref.# 995203013 Client PO# 
Client Name Harding Eawsos & Assoc FrintedDateJTime 10/05/9909:53 
Project Name/# Red Top Site Char. Aleknagik Collected DateITime 09/21/99 13:20 
Client Sample ID 99RT16SL Received Date/Time 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C. Ede A 

Ordered By 
PWSPD 

Sample Remarks: 

Allowable Prep Analysis I 
Parameter Results- PQb Units Method Limits Date Date I n i t  

--LsaYl 

Total Solids 09/24/99 SEC 

Mercury by Cold Vapor 10/0 1/99 10/01/99 RMV 



CT&E Environmental Services Dne. 
wammmm~mmmmmmzwm~mm~ 

CT&ERef .# 995203014 Client PO# 
Client Name I-Iardbg Lawson & Assoc Printed Date/Time 10/05/990953 
Project Name/# Red Top Site Char. Aleknagik ColltectedDate/Time 09/21/99 13:40 
Client Sample 99RT17SL Received P)ate/Time 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C. Ede 
Ordered By
Pwsm 

Sample Remarks: I 
A 1  lowable Prep Analysis 

Parameter 
V _ r _ Y  m 

Results PQL Units Method Limits Date Date I r l i t  
_q__ ____I ._..--

Tota l  Solids 
Mercury by Cold Vapor 

09/24/99 SEE 
10/01/99 10/81/99 RMV I 



CT&E Environmental Services inc. 
,, WR*HHHmIIIHSN#HHSAVB. 

CT&E Ref,# 
Client Name 
Project Name/# 
Client Sample ID 
Matrix 
Ordered By 
PWSID 

995203015 
Harding Eawson & Assoc 
Red Top Site Char. Aleknagik 
99RT18SL 
SoillSolid 

Client PO# 
Printed DateITime 10/05/99 09:53 
Collected 1Date/Time 09/21/99 23:45 
Received DatefTime 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Sample Remarks: 

Parameter Results PQI. Units Method 

A 1  towable 

L i m i t s  

Prep Analysis 

Date Date I n i t  
I--

Total Sol ids 

Mercury by Cstd Vapor 

09/24/99SEC 

10/01/99 10/01/99 RMV 



CP&E EnvironmentalServices Inc. 
WrPW.HS#dI IHHBmDHS.& 

CT&ERef.# 
Client Name 
Project Name/# 
Client Sample HD 
Matrix 
Ordered By 
PWSID 

995203016 
Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RT19SL 
Soil/Solid 

Client PO# 
Muted DateITime 10/05/9909:53 
Collected DatefTime 09/21/99 14:05 
Received DatelTirne 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Parameter Results PQL Uni ts  Method 

AL lowable 

L i m i t s  

Prep 

Date 
Analysis 

Date Init 

T o t a l  Solids 
Mercury by Cold Vapor 

09/24/99 SEC 
10/01/99 10/01/99 RMV 



CT&E Environmental Services Inc. 
,. wm#I'm.mm'~m*aAdawsarr 

CT&ERef.# 995203017 Client PO# 
Client Name Hariling Lawson & Assoc Printed DateiTime 10/05/990953 
Project Name/# Red Top Site Char. Aleknagik Collected Date/Time 09/21/9914:10 
Client Sample l[F) 99RT20SL Received Datemime 09/23/99 15:30 
Matrix 
Ordered By 
PWSICD 

Soil/Solid Technical Director: Stephen C. Ede 

Released By \ 
Sample Remarks: 

Aliowable Prep Analysis 
Parameter Resu1ts PQL Units Method limits Date Date I n i t  - -  

Total SoLids 09/24/99 SEC 
Mercury by Cold Vapor 10/01/99 10/01/99 RMV 



CT&E Environmental Services Ine. 
wavmmmmmmmm*-amr..amm~ 

CT&E Ref.# 
Client Name 
Froject Name/# 
Client SampIe ID 
Matrix 
Ordered By 
PWSD 

995203018 
I-Iardir~gLawson & Assoc 
Red Top Site Char. Aleknagik 
99RT22SL 
Soil/Solid 

Client PO# 
Printed Date/Time 10/05/99 0953 
Collected Date/Time 09/21/99 14:20 
Received Date/Time 09/23/99 15:30 
Technical Director: Stephen C. Ede 

..me,, pd& 

Parameter 
_ U _ U U _  

Results PQI. Wnit s  Method 
AL Lowable 
L i m i t s  

Prep 
Date 

Analysis 
E a L - E  

n 

T o t a l  Solids 
Mercury by Cold Vapor 

95.9 
0.129 

-* 

0.0150 

% 

mg/Kg 

SM18 2540G 
SU846-7471 

09124/99 SEC 

10/Q1/99 10/01/99 RMV 



C?&E Environmental Services I ~ c .  
, w~~Aw~mmmB~48~PgHmmmAF~ 

CT&ERef.# 995203019 Client PO# 
Client Name Harding Lawson & Assoc Printed Date/Time 10/05/99 09:53 
Project Name/# Red Top Site Char. Aleknagik Collected DatefTime 09/21/99 14:55 
Client Sample PID 99RT23SL Received DateJTime 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C. Ede 
Ordered By
Pwsm P ~ W W  $J& 

-
Sample Remarks: 

AL lowable Prep Analysis 

Parameter --- Results PQL Units Method L i m i t s  Date Date -- I n i t  
___._ 

Tota l  Solids 09/24/99SE@ 
Mercury by Cold Vapor 10/01/99 10/01/99 RMV 



CT&E Environmental Services Inc. 
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CT&E Ref.# 
Client Name 
Project Name/# 
Client Sample ID 
Matrix 
Ordered By 
PWSID 

995203020 
Harding Lawson& Assoc 
Red Top Site Char. Aleknagik 
99RT24SL 
Soil/Solid 

Client PO# 
Printed DateITime 10/05/990953 
Collected Date/Time 09/21/99 15:OO 
Received Date/Time 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Released By 

Sample Remarks: 

Parameter Results PPL Units Method 
Allowable 
Limits 

Prep 
Dare 

Analysis 
Date Init ,  

Total Solids 
Mercury by Cobd Vapor 

69/24/99 SEC 

18/01/99 10/01/99 RMV 



CT&E EnvironmentalServices Inc. 
" w.C'2wBMFmmBB~IIB~m-. .s 

Client 
Workorder 

QC Batch 
Original 
Matrix 

Harding Eawson & Assoc 
Red Top Site Char. Aleknagik 

SPT 2994 (66687) 

Soil/Solid Analysis Method SM18 25400 

QC results affect the following production samples: 

QC results for Method Blank [265343] 

Run Instrument: 

- - -- -- - - - - - - - ---

Parameter 

To ta l  Solids 

Analyzed 

09/24/99 

Result 

100 

PQL Units 



CT&E Environmental Services Inc. 
" w m m m # ~ - m m ~ . m ~ m m m m . a  

Client 
Workorder 

QC Batch 
Qsigha! 
Matrix 

Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 

SPT 2994 (66687) 
995203001 
Soil/Solid Analysis Method SM18 2540G 

QC results affect the fallowing production samples: 

QC results for Duplicate [265344] 

Parameter 

Tota l  Solids 

Original 
Result QC Result . RPD 

PUPD 
Eits halyzed 

Pnstru 
PD 



CT&E EnvironmentalServices Inc. 
wm'.mmm'mmm~.~mmmNA 


Client 
Workorder 

QC Batch 
Original 
Matrix 

Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 

MXX 6382 (67079) 

Water (Surface, Eff., Ground) 
Prep Date 
Analysis Method 

60/01/9912:30 
SW846-7471 

QC results affect the following production samples: 

QC results for Method Blank 12671261 

Run Instrument: HgAA Leeman Autohdyzer PS200 

----- - 

Parameter 

Mercury by Cold Vapor 

Analyzed 

1O/O 1/99 

Result PQL units 



Client 
Workorder 

Harding Lawson & Assoc 
Red Top Site Char. Alekaagik 

QC Batch 
Original 
Matrix 

MXX 6382 (67079) 

Water (Surface, Eff., Ground) 
Prep Date 
Analysis Method 

10/01/99 12:30 
SW846-7471 

QC results affect the following production samples: 

:,....... 
...,........, 

....,.... 

..... ...., 

...... . ,  

. . . .  

. , . ..,.. ......:.. 

QC results for Lab Check Standard 12671271 

Parameter 

Mercury by Cold Vapor LCS 

Q@Result 

0.00192 

Pct 
Recov 

96 

LCS/LCSD 
Limits RPD 

85-115 

W D  
Limits 

Spiked 
Amount 

.002mg/L 

Analyzed 

10/01/99 

lnstru 
U) 

F3 



RECEIVED 

OCT 2 1 1999 

HARBiNG UWSON 
ASSOCIATES 

CTE EnvirommmrmentaB Services 

Alaska Division 


Laboratory Data Report 


Project: Red Top Site Char. Aleknagik 
Client: Harding Lawson & Assoc 

CTE Work Order: 995204 

Contents: 

Chain of Custody 
Quality Control Summary Forms 

Note: 

Unless otherwise noted, all quality assurance/quality control criteria is in compliance with the proper regulatory authority andlor 
CTE's Quality Assurance Program Plan. 



CTE Environmental Services 

Alaska Division 


Laboratory Data Report 


Project: Red Top Site Char. Aleknagik 
Client: Harding Lawson & Assoc 

CTE'WorkOrder: 995204 

Contents: 

Chain of Custody 
Quality Control Summary Forms 

Note: 

Unless otherwise noted, all quality assurancelqualitycontrot criteria is in compliance with the proper regulatory authority and/or 
CTE's Quality Assurance Program Plan. 



Case Narrative 
Customer: HAWLAWP Harding Lawson & Assoc 

Project: 995204 Red Top Site Char. Aleknagik 

266781 LCSD 
PAHSIM - LCSD recovery for Acenaphthene(l14%) and Fluorene(l15%) are biased high. The LCS recovery and 
RPD met all recovery goals. The data is not significantly affected. 

26731	3LCSD 
PAHSIM - LCSD recovery f ~ r  Benzo[g,h,i]perylene(l21%)is biased high. The LC§ recovery and RPD met all 
criteria. The results are not significantly affected. 

267515 IS 
PAHSIM - Recovery for surrogate #1(121%) and #2(121%) are biased high. The data is not significantly affected. 









CT&E Environmental Services Inc. 
Laboratory Division r ~ ~ ~ ~ ~ ~ ~ ~ ~ m ~ m ~ m ~ m - S ~ ~ ~ ~ l r . r Q ~ ~ m m # ~ ~ # / # ~ # m @ ~ # r r c # ~ r ~  

Laboratory Analysis Report 

October 08, 1999 

Joe McElroy 
Harding Lawson & Assoc 
601. East 57th Place 
Anchorage, AK 99518 

Client Name Harding Lawsan & Assoc 
Project ED Red Top Site Char. Aleknagik [995204]
Printed October 08, 1999 

Enclosed are the analytical results associated with the above project. 

As required by the state of Alaska and the USEPA, a formal Quality AssurancelQuality Control Program 
is maintained by CT&E. A copy of our Quality Control Manual that outlines this program is available 
at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the 
provisions set forth in our Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call 
your CT&E Project Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to hrther qualify the data. 

U - Indicates the compound was analyzed for but not detected. 
J - Indicates an estimated value that falls below PQL, but is greater than the MDL. 
B - Indicates the analyte is found in the blank associated with the sample. 
* - The analyte has exceeded allowable limits. 
GT - Greater Than 
D - Secondary Dilution 
LT - Less Than 
! - Surrogate out of range 

200 W. Potter Drive, Anchorage, AK 99518-1685 -Tel: (907)562-2343 Fax: (907) 561-5301 
3180 Peger Road, Fairbanks, AK 99709-5471 -Tel: (907)474-8656 Fax: (907)474-9685 

ENVIRONMENTAL FACILITIES IN ALASKA, CALIFORNIA. FLORIDA, ILLINOIS, MARYLAt\iD, MICHIGAN, MISSOURI, NEW JERSEY, OHIO, WEST VIRGINIA 



CT&E Environmental Services Inc. 
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CT&ERef .# 
Client Name 
Project Name/# 
Client Sample PP) 
Matrix 
Ordered By
Pwsm 

995204001 
Hardirig Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RT2SSL 
Soil/Solid 

Client PO# GSC99021.08/007 
Printed DatelTime 10/08/9912:35 
Collected Date/Time 09/21/99 17:15 
Received IDateJTime 09/23/99 15:30 
Technical Director: Stephen C. Ede . 

. -
Released By Gdde-. 

Sample Remarks: 

Parameter 
-.> 

Results PQL Units Method 
A 1  lowable 
Limits 

Prep Ana lys is  
Date Date- Init 

I-----2-

T o t a l  So l ids  96.3 % SM18 25406 09/24/99 MPA 

BTEX 

Benzene 
T o1uene 

E t l ~ y1benzene 

P & M -Xylene 

o-Xylene 

0.614'1 W 

0.042 U 

0.042 U 

0.042 U 

0.042 U 

0.011 
O,Q42 
0.04% 

0.042 

0.042 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

B T X  SU846-80218 

BTX SW8SQ-8021B 
BTX SW846-8021B 
BTX 81.1846-80218 

B T X  SW846-8021B 

09/27/99 09/30/99 ELB 
09/21/99 09/30/99 E L B  

09/21/99 09/30/99 EL0 

09/21 199 09/30/99 ELB 

09/21/99 09/30/99 ELB 

Surrogates 

% 

% 

R T X  SU846-8021B (50-1501 
BTX SW846-8021B (60-120) 

09/21/99 09/33/99 
09/21/99 09/30/99 

Diesel Range Organics 9.80 U 9.80 mg/Kg AK102 DRO 09/25/99 09/30/99MMP 

Surrogates 

5a Androstane qsbrrr, 67.6 % AKlQ2 DRO (50-150) 

--. 

09/25/99 09/30/99 



CT&E Environmental Services Inc. 
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CT&E Ref,# 995204001 
Client Name Hading Lawson & Assoc 
Project Name/# Red Top Site Char. Aleknagik 
Client Sample ID 99RT25SL 
Matrix Sail/Solid 
Ordered By 
PWSID 

Parameter Resutt s  PQL 

PAH SIM 


Naphthalene 
Acenaphthy Iene 

Acenaphthene 

F1uorene 

Phenanthrene 

Anthracene 
F Luoranthene 

Pyrene 

Benza( a)Anthracene 

Chrysene 

BenzoCbl F luoranthene 

Benzo[kl f luoranthene 

Benzo[a1pyrene 

IndenoC1,2,3-c,dl pyrene 
D ibenzo Ca ,hl anthracene 

Benzo[g, h, iI perylene 

Surrogates 

Client PO# GSC99021.08/007 
Frinted DateIThe 10/08/99 12:35 
CollectedDate/Time 09121/99 17: 15 
Received Date/Time 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Allowable Prep Analysis 
Units Method Limits Date Date Init--. 

PAH S I M  10/05/99 10/07/99 KWM 

PAH SIM 10/05/99 10/07/99 KWM 

PAH S I M  10/05/99 10/07/99 KUM 

PAH SIM 10/05/99 10/07/99 KUH 

PAH SIM 10/OS/99 10/07/99 KUM 

PAH SIM 10/05/99 10/07/99 KWM 

PAH S I M  10/05/99 10/07/99 KUM 
PAH SIM 9 0/05/99 10/07/99 KWM 

PAH SIM 10/05/99 10/07/99 KWM 

PAH S I M  10/05/99 10/07/99 KUM 
PAH S I M  10/05/99 10/07/99 KWM 

PAH SIM 10/05/99 10/07/99 KUM 

PAH SIM 10/05/99 10/07/99 KUM 

PAH SIW 10/05/99 10/07/99 KUM 

PAH S I M  10/05/99 10/07/99 KWM 
PAH S I M  10/05/99 1 0/07/99 KUM 

PAH S I M  

PAH SIM 
PAH SIM 



CT&E EnvironmentalServices Inc. 
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CT&E Ref.# 
Client Name 
Project Name/# 
Client Sample ID 
Matrix 
Ordered By 
PWSD 

995204002 
Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RT26SL 
SoillSolid 

Client PO# GSC9902 1.08/007 
hinted DateITime 10/08/99 12:35 
Collected DateITime 09/21/99 17:25 
Received Date/Time 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Released By 

Sample Remarks: 

. . . ,.. . . 
Parameter Results PQL Units Method 

Altowable 
Limits 

Prep Analysis 
Date Date In i t  
- 1 1 1  

...,.. ....,. 

.. . 

Total Solids 

BTEX 

% SM18 2540G 89/24/99 MPA 

Benzene 
Toluene 
Ethylbenzene 

P & M -Xylem 

o-Xy 1ene 

0.012 
0.049 
0.047 
0.047 

0.047 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

BTX SW846-8021 B 
BTX SU846-8021 B 
BTX SU846-8021 B 
BTX SU846-8021B 
BTX SU846-80216 

09/21 /99 89/30/99 ELB 
09/21 /99 09/30/98 ELB 
09/21/99 09/30/99 ELB 

09/21 /89 09/30/99 ELB 
09/21 /*09/30/99 ELB 

Surrogates 

4-Bromofluorobenzene <Surr> % 

% 

BTX 515846-88218 (50-150) 
BTX SW846-80218 (60- 120) 

09/27/99 09/30/99 
09/21/99 09/30/99 

Diesel Range Organics 9.67 rng/Kg AK102 DUO 89/25/99 09/30/99 MMP 

Surrogates 

%a Androstane <surr> 59.2 % AK102 DRO (50- 150) 09/25/99 89/30/99 



IfTk CT&E Environmental Services Inc. 
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CT&E Ref.# 99520400% Client PO# GSC99021.08/007 
Client Name Harding tawson & Assoc ]Printed Date/Time 10/08/99 12:35 
Project Name/# Red Top Site Char. Aleknagik CoXlected DateITime 09/21/99 17:25 
Client Sample Dl 99RT26SL Received DateITirne 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C. Ede 
Ordered By
Fwsm 

Ahlowable Prep Analysis 

Parameter Results PQL. Units Method L i m i t s  Date Date
- -I n i t  

PAH S I M  

Naphthalene PAH S I M  10/05/99 10/07/99 KWM 
Acenaphthylene PAH S I M  10/05/99 10/07/99 KUM 
Acenaphthene PAH SIM 18/85/99 10/07/99 KWM 
F luorene PAH S I M  10/05/99 10/07/99 KWH 
Phenanthrenc PAH SIM 10/05/99 40/07/99 KWM 
Anthracene PAH SIM 10/05/99 10/07/W KWM 
Fluoranthene PAH S I M  10/05/99 10/07/99 KWM 
Pyrene PAH SIM 10/05/99 10/07/99 KUM 
Benzo(a1Anthracene PAH S I M  10/05/99 10/07/99 KWM 
Chrysene PAH S I M  10/05/99 10/07/99 KUM 
Benzo [blFluoranthene PAH S I M  10/05/99 10/07/99 KWM 
BenzoCkl f luoranthene PAH S I M  10/05/99 10/07/99 KUM 
BenzoCal pyrene PAH S I M  10/05/99 10/07/99 KUM 

Indeno C1,2,3-c,dl pyrene PAH SIM 10/05/99 10/07/W KWM 
D i  benzo[a ,hl anthracene PAH SIM 10/05/99 10/07/99 KUM 
Bento Cg,h, ilperytene PAH S I M  10/05/99 10/07/99 KUM 

Surrogates 

% PAH SPM (9-187) 10/05/99 10/07/99 
% PAH S I M  (21 -1793 10/05/99 10/07/99 
% PAH SIM (46-154) 10/05/99 10/07/99 



CT&E EnvironmentalServices Inc. 
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CT&ERef.# 
Client Name 
Project Name/# 
Client Sample ID 
Matrix 
Ordered By 
PWSIlD 

995204003 
Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RT27SL 
Soil/Solid 

Client PO# GSC99021.08/007 
Printed DatelTime 10/08/99 12:35 
Collected Date/Time 09/21I99 17:35 
Received Datemime 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Released By $W-
Sample Remarks: 

Parameter Resui t s  PQL Units Method 
A 1  Lowable 
Limits 

Prep Analysis 
Date Date--- I n i t  

Total So l ids  95 .4  % SM18 254OG 09/24/99 MPA 

BTEX 

Benzene 

T~luene 
Ethy 1benzene 

P & M -Xylene 
o-Xylene 

0.013 U 

6.853 U 
0.053 U 

0.053 u 
0.053 U 

0.013 
0.053 
0.053 
0.053 
0.053 

mg/Kg 

mg/Kg 

mg/Kg 
rngfKg 

mg/Kg 

BTX SU846-80216 
BTX SIJ846-8021B 
BTX SU846-80210 
BTX SW846-8021B 
BTX SW846-8CZ1B 

09/21 /99 09/30/99 ELB 

09/21/99 09/30/99 ELB 

09/21/99 09/30/99 ELB 
69/21 /99 09/30/99 ELB 

09/21/99 09/30/99 ELB 

Surrogates 

% 
% 

BTX SU846-8021B (50-  1501 
BTX ~W846-8021B (60- 120 1 

09/21/99 09/38/99 
09/21 /99 09/30/99 

Diesel Range Organics 10.1 U 18.1 mg/Kg AK102 DRO 89/25/99 09/30/99 MMP 

Surrogates 

5a Andrsstane <sum> 68.8 % AK102 DRO (50- 158) 09/25/99 09/30/99 
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CT&E]Ref.# 995204003 
Client Name Harding Lawson & Assoc 
Froject Name/# Red Top Site Char. Meknagik 
Client Sample ID 99RT27SL 
Matrix Soil/Solid 
Ordered By 
PWSPD 

Parameter Resu1 t s  PQL 

PAH S I M  

Naphthalene 
Acenaphthylene 
Acenaphthene 

Fluorene 
Phenanthrene 
Anthracene 
F L uoranthene 

Pyrene 
Benzo(a)Anthracene 
Ck rysene 
Benzo[bl FLuoranthene 
Benzo[kl f luoranthene 
Benzo [a1 pyrene 

Indeno[l,2,3-c,dl pyrene 
DibenzoCa,h3 anthracene 
Benzo Lg,h, iI pery lene 

Surrogates 

Client PO# GSC99021.08/007 
Printed Date/Time 10/08/99 12:35 
Collected Date/Time 89/21/99 17:35 
Received DatefTime 09/23/9915:30 
TechnicalDirector: Stephen C. Ede 

Allowable Prep Analysis 1 
Units Method Limits Date Date I n i t  

__I_-- I 

PAH SIM 10/01/99 10/06/99 KWM 

PAH SIM 10/01/99 10/06/99 KUM 

PAH SIM 10/01/99 10/05/99 KUM 

PAH SIM 10/01/99 10/06/99 KWM 

PAH S I M  10/01/99 10/06/99 KUM 

PAH SIM 10/01/99 10/06/99 KUM 

PAH SIM 10/01/99 10/06/99 KWM 

PAH S I M  10/01/99 10/05/99 KWM 

PAH SfM 10/01/99 10/06/99 KWM 

PAH S I M  10/01/99 10/06/99 KWM 

PAH S I M  10/01 /99 10/06/99 KUM 

PAH S I M  10/01/99 10/06/99 KWM 

PAH S I M  10/0 1/99 10/06/99 KUM 

PAH SIM '10/01/99 10/06/99 KUM 

PAH SIM 10/01/99 10/06/99 KWM 

PAH SIM 10/01/99 10/06/99 KWM 

% PAH SIM (6-1871 10/01/9910/06/99 
% PAH SIM (21 -779) 10/01/99 10/06/99 
% PAH S I M  (46-154) 10/01/99 10/06/99 



- CT&E Environmental Services Inc. 
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CT&E Ref.# 
Client Name 
Project Name/# 
Client Sample l[D 
Matrix 
Ordered By
Pwsm 

Sample Remarks: 

995204004 
I-lardingLawson & Assoc 
Red Top Site Char. Aleknagik 
99RT28Sk 
Soil/Solid 

Client PO# GSC99021.08/007 
Printed Datemime 10/08/9912:35 
CoPliected Date/Tirne 09/21I99 17:40 
Received DateITime 09/23/99 15:30 
Technical Director: Stephen C. Ede 

I 

Parameter 
- a  

Results PQL. Units Method 
A1 lowable 
L i m i t s  

Prep Analysis 
Date Date --- I n i t  

A 

Total Solids SMt8 25406 09/24/99 MPA 

BTEX 

Benzene 

Toluene 

Ethylbenzene 

P & M -Xylene 

o-Xy 1ene 

0.0099 
0.048 

0.040 

0.046 

0.040 

rng/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

BTX SW846-8021B 
WTX SU846-8021R 
BTX SW846-8021B 

BTX SW846-8021B 

BTX SW846-8021B 

09/24/99 10/02/99 ELB 

09/21/99 10/02/99 ELB 
09/21/99 10/02/99 ELB 

09/21/99 10/02/99 ELB 

09/21 /99 10/02/99 ELB 

Surrogates 

4-Bromof 1uorobenzene <Sur r> 

1,4-Oifluorobenzene iSurr> 
% 

% 

BTX SU846-8021B (50-150) 

BTX SW84Q-80216 (60-120) 

09/21/99 10/02/99 

09/21/99 10/02/99 I 
Diesel Range Organics 90.6 U 90.0 mg/Kg AK'182 BRQ 09/25/99 09/30/99 MMP I 
5a Andrsstane <surr> 54.2 % AK102 DRQ (50-150) 89/25/99 09/30/99 I 
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CT&E Ref .# 995204004 
Client Name Harding Eawson & Assoc 
Project Name/# Red Top Site Char. Alekaagik 
Client Sample ID 99RT28SL 
Matrix SoillSolid 
Ordered By 
PWSD 

Parameter Results PQL 

PAH SIM 
. . , .. . , .. . , .  

.A,.. ,,...,.. 

. ,?..A,. Naphthalene. . , ...., 
Acenaphthy L ene 

Acenaphthene 


F 1uorene 


Phenanthrene 

Anthracene 


Pyrene 

Benzo(a1Anthracene 

Ch rysene 

BenzoCbl F Luoranthene 

BenzoLkl f luoranthene 

Benzola3 pyrene 


Indeno[l ,2,3-c, dl pyrene 

D i benzo [a, h lanthracene 


Surrogates 

CIient PO# GSC99021.08/007 
PrintedDatelTime 10/08/9912:35 
Collected Datemime 09/21199 17:40 
Received DatejTme 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Allowable Prep Analysis 
Units Method L i m i t s  Date Date--- In ir  

PAH SJM 10/01/99 10/06/99 KWM 

PAH SIM 1O/O1/99 10/06/99 KUM 

PAH SIM 10/01/99 10/Q6/99KUM 
PAH SIM 10/01/99 10/06/99 KUM 

PAH SIM 10/01/99 10/06/99 KUM 

PAH SIM 10/01/89 10/06/99 KCRI 

PAH SIM 10/01/99 10/06/99 KUM 
PAH S I M  10/01/99 10/06/99 KWl 

PAH SIM 9 0/01/99 10/06/99 KWM 
PAH S I M  1 0/01/99 10/06/99 KWM 

PAH S I M  10/01/99 10/06/99 KWM 
PAH SIM 10/01/99 10/06/99 KUM 

.PAH SIM 9 8/01/99 10/06/99 KWM 

PAH SIM 1 0/01/99 10/06/99 KUM 

?AH SIM 10/01/99 10/06/99 KWM 

PAH SIM 10/01/99 10/06/99 KLlM 

% PAH SIM (9-187) 10/81/99 10/06/99 
% PAH SIM (21-179) 10/01/99 10/06/99 
% PAH SIM (46-154) 18/01/99 10/06/99 



--- 

CT&E EnvironmentalServices Inc. 
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CT&ERef.# 995204005 Client PO# GSC99021.08/007 
Client Name Warding Lawson & Assoc Brinted Daterrime 10/08/99 12:35 
Project Name/# Red Top Site Char. Meknagik Collected Datemime 09/22/99 10:00 
Client Sample ID 99RTEI1 Received Date/Time 09/23/99 15:30 
Matrix Soil/Solid Technical Director: Stephen C . Ede 
Ordered By 
P W S D  

Sample Remarks: 

Allowable Prep Analysis 

Parameter Results PQb Units Method L i m i t s  Date Date I n i t  

Total Solids 09/24/99MPA 
Mercury by Cold Vapor 09/24/99 09/27/99RMV 



CT&E Environmental Services Inc. 
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CT&E Ref.# 995204006 Client PO# GSC99021.08/007 
Cllielut Name Harding Lawson & Assoc PrintedDate/Time 10/08/9912:35 
Project Name/# Red Top Site Char. Aleknagik Collected DateiTirne 09/22/99 10: 15 
Client Sample ID 99RTEI2 Received DateITirne 09/23/99 15:30 
Matrix 
Ordered By 
FWSID 

Soil/Solid Technical Director: Stephen C. Ede 

Released By \ b& 

ALLowable Prep Analysis 
Parameter Results PPL Uni ts  Method Limits Date Date  I n i t  

p a - . , . . . =  -e.*-=IWM 

To ta l  Solids 91.8 % SM18 25401; 89/24/99 MPA 
Mercury by Cold Vapor 0.778 6.0174 mg/Kg SUMS-7471 09/24/99 09/27/99 RMV 



CT&EEnvironmentalServices Inc. 
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CT&E Ref.# 
Client Name 
Project Name/# 
Client Sample ID 
Matrix 
Ordered By 
PWSID 

995204007 
Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RTF31 
Soil/Solid 

Client PO# GSC99021.08/007 
Brinted Date/Time 10/08/99 12:35 
Collected Date/Time 09/22/99 1 1:00 
Received Date/Time 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Released By 

Sample Remarks: 

Parameter --- Results PQb Units Method 

Allowable 

L i m i t s  

Prep Analysis 

Date Date- -I n i t  

Total Solids 

Mercury by Cold Vapor 

09/24/99 MPA 

09/24/99 09/27/99 RMV 



CT&E EnvironmentalServices Inc. 
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CT&E Ref.# 995204008 Client PO# GSC9902 1.08/007 
Client Name Harding Lawson & Assoc Printed Bate/Time 10/08/9912:35 
Project Name/# Red Top Site Char. Aleknagik Collected Date/Time 09/22/99 l i :05 
Client Sample ID 99RTB2 Received DateITime 09/23/99 15:30 
Matrix 
Qrdered By 
IPWSUI 

Soil/Solid Technical Director: Stephen C . Ede 

Released By \d& 
Sample Remarks: 

%* 

AL lowable Pr-ep Analysis 
Parameter 

--*-
Results PQL Units Method L i m i t s  Date Date I n i t  

I____ Y__O 

Total Solids 09/24/99 MPA 
Mercury by Cotd Vapor 09/24/99 09/27/99 RMV 



CT&E Environmental Services Inc. 
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CT&ERef.# 
Client Name 
Project Name/# 
CIient Sample ID 
Matrix 
Ordered By
Bwsm 

995204009 
Harding Lawson 8r. Assoc 
Red Top Site Char. Aleknagik 
99RTB3 
Soil/Solid 

Client PO# GSC99021-08/00'? 
Printed P)ate/Time 10/08/99 12:35 
Collected DateITime 09/22/99 11:15 
Received Date/Time 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Released By (& ~j&. 
Sample Remarks: 

Parameter Results PQL Uni ts  Method 

Allowable 

L i m i t s  

Prep Analysis 

Date Date Inif 
I _ _ -

Total Solids 

Mercury by Cold Vapor 

09/24/99 MPA 

09/24/99 09/27/99 RMV 



CT&E Environmental Services lnc. 
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CT&E Ref.# 
Client Name 
Project Name/# 
Client Sample IE) 
Matrix 
Ordered By 
PWSIlD 

995204010 
Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RTFB4 
Soil/Solid 

Client PO# GSC99021.08/007 
Printed DateITime 10/08/99 12:35 
Collected DateITime 09/22/99 1 1 :20 
Received DateITime 09/23/99 15:30 
Technical Director: Stephen C. Ede 

Sample Remarks: 

Parameter 
P _ U U  

Resu1t s  PQL Units Method 
Ailowabte 
Limits 

Prep 
Date 

Analysis 
Date Ini t ___ 

T o t a l  Solids 
Mercury by Cold Vapor 

09/24/99MPA 
09/24/9909/27/99RMV 



CT&E Environmental Services Inc. 
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CT&ERef.# 995204011 Client PO# GSC99021.08/007 
Client Name Hading Lawson & Assoc Frinted DateITime 10108/99 12:35 
Froject Name/# Red Top Site Char. Aleknagik Collected DatefTime 09/22/99 11:30 
Client Sample 1[3D 99RTB5 Received DatefTime 09/23/99 15:30 
Matrix 
Ordered By
Pwsm 

Soil/Solid Technical.Director: Stephen C. Ede 

Released By id& 

A 1  lowable Prep Analysis 

Parameter 
- ,=-

Results PRb Units Method L i m i t s  Date Date- I n i t-.- -- 

Total Solids 09/24/99MPA 
Mercury by Cold Vapor 09/24/9909/27/99 RMV 



CT&E EnvironmentalServices Inc. 
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CT&ERef.# 
Client Name 
Project Name/# 
Client SampleID 
Matrix 
Qrdered By 
PWSD 

995204012 
Warding Lawson & Assoc 
Red Top Site Char. Aleknagik 
99RTB6 
S.oil/Solid 

ClientPO# GSC99021.08/007 
Brinted Date/Time 10/08/99 12:35 
Collected DateITime 09/22/991 1:40 
Received DateITime 09/23/9915:30 
TechnicalDirector: Stephen C. Ede 

Released By 

Sample Remarks: 

Parameter Results PQL Uni ts  Method 
A 1  Lowable 
L i m i t s  

Prep 
Date 

Analysis 
Date -I n i t  __ 

Total Solids 
Mercury by Cold Vapor 

09/24/99 MPA 

09/24/99 09/27/99 RMV 
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CT&E Ref.# 995204013 Client PO# GSC99021.081007 
Client Name Harding Lawson & Assoc Printed Date/Tirne 10/08/9912:35 
Project Name/# Red Top Site Char. Aleknagik Collected DateITime 
Client Sample ID 99RTTB Received Datefa'ime 09/23/99 15:30 
Matrix 
Ordered By 
PWSBID 

Soil/Sslid Technical Director: Stephen C. Ede 

RelcaredBy $ du 
Sample Remarks: 

Allowable Prep Analysis 

Parameter Resulr s  PQL Units Method Limits Date Date 

Total Solids SM18 2540G 09/24/99 MPA 

BTEX 

Benzene BTX SW846-8021I3 10/01/99 10/02/99 ELB 
Toluene BTX SU846-8021B 18/07/99 10/02/99 ELB 

Ethy1benzene BTX SU846-8021B 10/01/99 10/02/99 EL0 

P & M -Xylene BTX SW845-8021B 10/01/99 10/02/99 ELB 
o-Xylene BTX SW846-80218 10/01/99 10/02/99 ELB 

Surrogates 

BTX SU846-8021B 10/01/99 10/02/99 
BTX SW846-80216 (50- 150) 10/01/99 10/02/99 



CT&E Environmental Services Inc. 
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Client Harding Lawson & Assoc 
Workorder Red Top Site Char. Aleknagik 

QC Batch SPT 2995 (66689) 
Original 
Matrix Analysis Method SM18 25406 

QC results affect the following production samples: 

995204001 99520400% 995204003 995204004 995204005 
995204006 995204007 995204008 995204009 995204010 
995204011 995204012 995204013 

QC results for Method Blank [265349] 

Run Instrument: 

Parameter Analyzed Result PQL Units 

To ta l  Solids 09/24/99 100 



CT&E Environmental Services Inc. 
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Client 
Workorder 

Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 

QC Batch 
Original 
Matrix 

SPT 2995 (66689) 
995204001 
Soil/Solid Analysis Method SM18 2540G 

QC results affect the foFollowing production samples: 

995204001 
995204006 
995204011 

995204002 
995204007 
995204012 

995204003 
995204002 
995204013 

995204004 
995204009 

995204005 
995204010 

QC results for Duplicate [265350] 

Parameter 
Original 

Result QC Result W D  
PZPD 
kinnits Analyzed 

Instru 
ID 

T o t a l  Solids 

. . - L - L I _ P P . - - - - ~ , - - -
96.3 96-3 -067 09/24/99 

--- 



krk CT&E Environmental Services Inc. 
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Client 
Workorder 

Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 

QC Batch 
Original 
Matrix 

VXX 5686 (66995) 

Soil/Solid 
Prep Date 
Analysis Method 

10/01/9912:02 
AM101 J8021B 

QC results affect the following production samples: 

- - -.---- 

QG results for Method BIank [2668151 

Run Pnstrument: HP 5890 Series I1 PID+FID VDA 

Parameter Analyzed Result PQL Units 

Benzene 

To luene 

Ethylbenzene 

P B M -Xylene 

s-Xylene 

09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 



CT&E Environmental Services Inc. 
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Client 
Workorder 

Harding Lawson & Assoc 
Red Top Site Char. AIeknagik 

QC Batch 
Original 
Matrix 

VXX 5686 (66995) 

Soil/Solici 
Rep Date 
Analysis Method 

10/01/99 12:02 
AK101/8021B 

QC results affect. the following production samples: 

QC results for Lab Check Standard [266816] - Lab Check Standard Duplicate [266817] 

Parameter 
Pct ECSfLCSD 

QC Result Recov Limits W D  
D 
Limits 

~ p & e d  
Amount Analyzed 

I 
Benzene 

Pol uene 

Ethylbenzene 

o-Xy lene 

LCS 

LCSD 

LCSD 

LCS 

L CSD 

LCS 
LCSD 

LCS 

LCSD 

VDA 

VBA 

VDA 

VDA 

VDA 

VDA 

VDA 

VDA 

VDA 

VDA 



CP&EEnvironmental Services Inc. 
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Client 
Workorder 

Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 

QC Batch 
Original 
Matrix 

VXX 5689 (66999) 

Soil/Solid 
Prep Date 
AnalysisMethod 

10/01/99 15:12 
AK101/8021B 

QC results affect the following production samples: 

- --- 

QC results for Method Blank [266824] 

Run Instrument: HP 5890 Series 11BID + FID VCA 

Parameter Analyzed Result PQL Units 

Benzene 

To 1 uene 
Ethylbenzene 

P & M -Xylene 
o-Xy lene 



CT&E Environmental Services Inc. 
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Client Harding Lawson & Assoc 
Workorder Red Top Site Char. Aleknagik 

QC Batch VXX 5689 (66999) 
Original Prep Date 10/01/99 15:22 
Matrix Soil/Solid Analysis Method AK101/8021B 

QC results affect the following production samples: 

QC results for Lab Check Standard [266825] - Lab Check Standard Duplicate [266826] 

Pct LCS/LCSD IRPD Spiked Pnstru 
Parameter QC Result Recov Limits RBD Limits Amount Analyzed ID 

Benzene LCS 0.845 102 80-120 VCA 

LCSD 0.837 40'1 .99 VCA 
To 1uene LCS 3.52 105 80-120 VCA 

LCSD 3.5 184 .96 VCA 

E th y1benzene LCS 0.613 97.6 80-120 VCA 

LCSD 0.611 97.4 .21 VCA 

P 8 M -Xylene LCS 2.23 99.8 80-120 VC A 

LCSD 2.23 99.7 -1  VCA 

o-Xylene LCS 0.834 97.1 80-120 VCA 

LCSD 0.832 96.8 .31 VCA 



CT&E EnvironmentalServices Inc. 
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Client 
Workorder 

Harding Lawson & Assoc 
Red Tog Site Char. Aleknagik 

QC Batch 
Original 
Matrix 

XXX 6081 (66698) 

Soil/Solid 
Prep Date 
Analysis Method 

09/25/99 11:OO 
AK102/ 103 

QC results affect the following production samples: 

QC results for Method Blank [265386] 

.:..:.:..:.. 
:..::.: 
. . 
.,,... . ..,. 
. . 

Run Instrument: HP 5890 Series I1 FID SV C F 

Parameter Analyzed 

Diesel Range Organics 09/27/99 

Result 

4.73 .I 

PQL 

9.68 

Units 

mg/Kg I 



CT&E Enviranmental Services Inc. 
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Client Harding Lawsan & Assoc 
Workorder Red Top Site Char. Aleknagik 

QC Batch XXX 6081 (66698) 
Original Prep Date 09/25/99 11:00 
Matrix Soil/Solicl Analysis Method AK102/1103 

Q@ results affect the following production samplles: 

QC results for Lab Check Standard [265387] - Lab Check Standard Duplicate [265388] 

Parameter QC Result 
Pct 
Recav 

LCS/LCSX) 
Limits RBD 

WD Spiked 
Limits Amount Analyzed 

Instru 
ID 

Diesel Range Organics LCS 

LCSD 
169 
151 

103 
101 

60-120 
2 

165mg/Kg 

0-20 165mg/Kg 

89/27/99 

09/27/99 

SCF 
SCF 



CT&E Environmental Services Inc.- wmmmm~rrmmmmrrmrrmssar 

Client 
Workorder 

Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 

QC Batch 
Original 
Matrix 

XXX 6122 (67120) 

SoilISoIid 
Prep Date 
Analysis Method 

10105199 10:OO 
PAW: SIM 

QC nsults affect the following production samples: 

QC results for Method Blank [267311] 

Run Instrument: HP 5890 Series 11 MS2 SVOA 

Parameter Analyzed Result PQL Units 

Naphthalene 

Acenaphthylene 

Aeenaph t hene 

F L uo rene 
Phenanth rene 

Anthracene 
FLuoranthene 

Pyrene 

Benzo(a1Anthracene 

Chrysene 

Benzo lbl F l uoranthene 

BenzoIkl f luoranthene 

BenzoEa3 pyrene 

Indeno tl ,2,3-c,d3 pyrene 

D i  benzo Ka, h l  anthracene 
Benzo Cg, h, i 3 perylene 



CT&E Environmental Services Inc. 
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Client Harding Eawson & Assoc 
Workorder Red Top Site Char. Aleknagik 

QC Batch XXX 6122 (67120) 
Original Prep Date 10/05/99 1O:OO 
Matrix Soil/Solid Analysis Method PAH SIM 

QC results affect the following production samples: 

QC results for Lab Check Standard [267312] - Lab Check Standard Duplicate [267313] 

Pct LCSLCSD BPP) Spiked Instru 
Parameter. QC Result Recov Limits RPD Limits Amount Analyzed ID 

Naphthalene LCS SOA 

LCSD SOB 

Acenaph thyiene b CS SOA 
LCSD SOA 

Acenaphthene LCS SOA 
LCSD SOA 

F L uorene LCS SOA 
LCSD SOA 

Phenanthrene LCS SOA 

LCSD SOA 
Anthracene LCS SOA 

LCSD SOA 

Fluoranthene LCS SOA 
LCSD SOA 

Pyrene LCS SOA 
LCSD SOA 

Benzo(a)Antkracene LCS SOA 
LCSD SOA 



CT&E EnvironmentalServices Inc. 
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CIietlt Harding Lawson & Assoc 
Workorder Red Top Site Char. Aleknagik 

QC Batch XXX 6122 (67 120) 
Original Prep Date X0/05/991O:OO 
Matrix Soil/Solid Analysis Method PAH SIM 

QC results for Lab Check Standard [2673 121 - Lab Check Standard Duiplicate [2673133 (continued) 

PCP LCSILCSD W D  Spiked Instru 
Parameter QC Result Recov Limits RPD Limits Amount Analyzed ID 

Chrysene LCS SOA 

LCSD SOA 

Benzo [bl F l uoranrhene LCS SOA 
LCSD SOA 

Benzo [kl f 1uor-anthene L CS SOA 
LCSD SUB 

Benzo [%Ipyrcne 1-CS SOA 

LCSD SOA 
Inden011, P , S - c , d 3  pyrene LCS SOA 

bCSD SOA 

D i benzo La, I17 anthracene LCS SOA 

tCSB SOA 

Benzolg, h, il perylene LCS SOA 

L CSD SOA 



CT&E EnvironmentalServices Inc. 
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Client 
Workorder 

Harding Lawson & Assoc 
Red Top Site Char. Alehagik 

QC Batch 
Original 
Matrix 

XXX 6 110 (66986) 

Soil/Solid 
Prep Date 
Analysis Method 

1Of01/99 09:30 
$AH SIM 

QC results affect the following production samples: 

995204003 995204004 

QC results for Method Blank [266779] 

Run Instrument: HP 5890 Series I1 MS2 SVOA 

Parameter Analyzed Result Units 

Naphthalene 

Acenaphthy 1ene 

Acenaphrhene 

F 1uorcne 
Phenanth rene 

Anth racene 

F luoranthene 

Pyrene 

Benzo(a)Anth racene 

Chrysene 

Benzo [b] F Luoranthene 
Benro [kl fluoranthene 
Bento f a1pyrene 
I ndeno [I ,2 ,3 - c ,dl pyrene 

D i benzo Ca, k l  anthracene 

BentoCg,h,ilperylene 



ATk CT&E EnvironmentalServices Inc. 
:" w~mm*mmmm~@mNmm~m~a 

Client 
Workorder 

Harding Eawson & Assoc 
Red Top Site Char. Neknagik 

QC Batch 
Original 
Matrix 

XXX 6110 (66986) 

Soil/Solid 
Prep Date 
Analysis Method 

10/01/99 09:30 
PAH SIM 

QC results affect the following production samples: 

QC results for Lab Check Standard [266780] - Lab Check Standard Duplicate [266781] 

Parameter QC Result 
Pct 
Recov 

LCSILCSD 
Limits RPD 

RPD 
Limits 

Spiked 
Amount Analyzed 

Instru 
ID 

I 
Naphthalene 

Acenaphthy lene 

Acenaphthene 

FLuorene 

Phenanth rene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a1Anthracene 

LCS 

LCSD 

LCS 

LCSD 

h CS 

LCSD 

LCS 

LCSD 

LCS 

LCSD 

LCS 

LCSD 

LCS 

LCSD 

LCS 

LCSD 

SOA 

SOA 

SBA 

SOA 

SDA 

SOA 

SOA 

SOA 

SOA 

SOA 

SOA 

SOA 

SOA 

SOA 

SOA 

SOA 

SOA 



CT&EEnvironmental Services lnc. 
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Client Harding Lawson & Assoc 
Workorder Red Top Site Char. Aleknagik 

QC Batch XXX 6110 (66986) 
Original 
Matrix SoiI/Solid 

Prep Date 10/01/99 0930 
Analysis Method PAH SIM 

QC results for Lab Check Standard [266780] - Lab Check Standard Duplicate [266781] (continued) 

Pct ECS/LCSD RFD Spiked Instru 
..,,.,.....,.,. , ..... . , .. , ....,, . ..,.. . , .. , . 

Parameter QC Result Recov Limits RFD Limits Amount Analyzed ID ' 

. ,,.

.A,.. , . 
Chrysene LCS SOA 

LCSD SOA 
Benzo l b l  FLuoranthene LCS SOA 

LCSD SOA 
BenzoCkS f luoranthene LCS SOA 

LCSD SOB 

Benzo Cal pyrene LCS SOA 
LCSD SOA 

Indenoll,2,3-e,dl pyrene LCS SOA 
LCSD SOA 

Dibenzoea,h3 anthracene LCS SOA 

LCSD SOA 
flenzoCg,h,ilperylene LCS SOA 

LCSD SOA 



CT&E Environmental Services Inc. 
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Client 
Workorder 

QC Batch 
Original 
Matrix 

Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 

MXX 6371 (66903) 

Water ( S u ~ k e ,Eff., Ground) 
Prep Date 
Analysis Method 

09/24/99 15:30 
SW846-747 1 

QC results affect .the following production samples: 

QC results for Method Blank 12663601 

Run Instrument: HgAA kernan Autoklalyzer PS200 

Parameter 

Merccrry by Cold Vapor 

Analyzed 

09/27/99 

Result 

0.000208 U 

PQL 

0.000200 

Units 

mg/ b 



CT&E Environmental Services Inc. 
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Client 
Workorder 

QC Batch 
Original 
Matrix 

Harding Lawson & Assoc 
Red Top Site Char. Aleknagik 

MXX 6371 (66903) 

Water (Surface, Eff., Ground) 
Prep Date 
Analysis Method 

09/24/99 15:30 
SW846-7471 

QC results affect 13Pe following production samples: 

QC results for Lab Check Standard [266361] 

Parameter QC Result 
Pct 
Recov 

LCS/LCSD 
Limits IBPD 

W D  
Limits 

Spiked 
Amount Analyzed 

Hnstru 
ID 

Mercury by CoLd Vapor LCS 0.002 100 85-115 .002mg/h 09/27/99 

.--
F3 



November 25, 1998 

Joe McElroy 
CT&E Environmental Services, Inc. 
Laboratory Division 
601 E. 57' Place 
Anchorage, AK 99518 

RE: Auth 48 Job 39551 (Red Top Retort) 

Dear Joe, 

Attached please find a table s u m & n g  analytical results, including QA results, for three soil samples 
received fiom you on October 20, 1998. 

Inorganic and elemental Hg were requested to be run on these samples. Inorganic mercury was determined 
using a dilute acid extraction (1.0 N HCl) at a solution/solid ratio of about 10 ( 3  g wet wgt/40 mL) and a 
contact time of 1 hour. The aqueous portion of these extractions was separated by filtration through a 045 
micron pore size Biter. Theemact was then midixed wirh bmmine monochloride and analyzed by EPA 
Method 1631. This extraction is thought to recover most inorganic mercury compounds (e-g., chlorides, 
oxides, sulfates) but would not recover inorganic mercury incorporated in natural organic matter or 
mercuric sulfide. Dilute HC1does seem to slowly dissolve elemental mercury in soils so there is some 
potential overlap with "volatile" mercury. The extraction is thus not very specific but is a reasonable 
approximation of the maximum likely bioavailable fraction ifi soils and sediments. 

Volatile mercury in these samples was determined using a modified version of the method described by 
Revis et a1 (1989)in which samples are heated for 5 days in an oven at 150 C to volatilize elemental 
mercury. We modified the method such that samples are contained in special glass purging vessels with 
iodated carbon traps on the exhaust to sorb the mercury. These traps are removed at the end of the purging 
period and analyzed for mercury content. This method is also not without its caveats as some oxidized 
mercury compounds may volaUlize or decompose to volatile species during the 5-day heating and purging. 
Thus, results may be an overestimate of the content of elemental mercury in the samples. 

We performed replicate analyses on sample 98-5928-1 for both assays. The reproducibility for volatile Hg 
was reasonably good, but not so for the HCl soluble Hg. This may be a sample inhomogeneity problem but 
with a 3-gram sample size it is hard to imagine this is the correct explanation. Absent other information, 
such as the total Hg concentration, it is difficult to interpret this variability. There are no reference 
materials which are certified for either of these Hg species. However, we have often extracted NIST-2709 
(total Hg = 1400 ng/g) using the dilute HCl method and commonly recover about 400 to 500 ng/g. All 
other QA results for the analytical runs were within acceptable ranges. 

If you have questions or concerns about the data or this report please call me. 

Yours truly, 

-3qpq
Ralph Turner 
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JoeMcElroy 
Harding Lawson Associates 
601 East 57th Place 
Anchorage, AK 99518 

October 1,1999 

Dear Joe, 

Enclosed please find our results for selected mercury speciation in the four 
sediments/soils sent to us on September 21, 1999. I have also included a sheet 
that summarizes the analytical preparation for each of the species measured. 
Immediately upon arrival, the samples were sieved through a 2 rnm screen, and 
the material passing the screen was put into a small bottle, while the coarser 
material was replaced in the original bottle, and archived pending inspection of 
the data. On the same day that the samples were sieved, an aliquot was taken for 
the determination of the dry fraction, be heating for 8 hours at llO°C, and 
measuring the loss in mass. 

The selective extraction procedure was begun by careful weighing 1 gram (i: 
0.001 g) aliquots into 40 rnL vials. Each sample was rinsed by shaking with 40 mL 
of deionized water, to remove chloride, centrifuged, and the aqueous layer 
decanted into a 125 mL bottle. The aqueous layer was preserved by the addition 
of I%BrCl by volume. The vials were filled to the 40 rnL mark with 12NHNO,, 
and extracted with periodic agitation overnight at room temperature. The 
samples were centrifuged, decanted into fhe water fraction, and this process 
repeated, but with only 5 minutes extraction the second time. The fraction 
contained in the 125 mL bottles is thus the 12N extractable fraction, which is the 
"non-HgS" fraction. 

The sediment remaining in the vials was digested overnight at room 
temperature using aqua regia (4:l HCI + HNO,), and then diluted to 40 rnL with 
0.01N BrCl solution. This fraction contains the HgS (cinnabar) content of the 
samples. All inorganic fractionation samples were analyzed using SnCl, 
reduction, purge and trap on gold, and CVAFS detection. Total mercury was 
determined as the sum of the 12N I:I-INO,and the aqua regia leachable fractions. 



QC was determined on these samples by matrix duplicate extractions, the use of 
the reference sediment NIST-2710, and two in house "pure substance" tracers of 
HgS in clay and HgCl, in clay. Matrix spikes are not appropriate for selective 
leaching procedures. 

Methyl mercury was determined on a separate aliquot of the sieved sample 
using HBr extraction into CH,Cl,, back extraction into water, aqueous ethylation, 
purge and trap onto Carbotrap, isothermal GC separation, and CVAFS detection. 
QC was determined for this extraction by the use of matrix spikes and the 
reference sediment, IAEA-356. 

Analytically, the data look very good, with most Hg recoveries, matrix spikes, 
blanks, and measures of precision being well within US EPA and Frontier control 
limits. The only exceptions were a 49% RPD for HgS in sample 99RT-21 (not 
uncommon for sediments and soils), and the odd finding of most of the HgC1, in 
the aqua regia, rather than the HNO, fraction. Previous tests with this lab-made 
material, shortly after preparation, showed all of the Hg in the HNO, fraction, as 
would be expected. This observation is odd, but cannot be explained from the 
data at hand. The fact that the total Hg in that sample was 109% of expected 
supports the notion that the measurements were accurate. It is possible that the 
solubility of the added Hg changed in the sample over the months of storing the 
solid. Given the long time required to go through a selective extraction/analysis 
sequence, we will not be able to investigate this issue until we have an 
opportunity to do additional internal research on the method. 

The more pervasive oddity was that total Hg concentrations in the soils were 
considerably lower than was expected based upon our phone conversations. 
Given that the samples were sieved, which tends to increase the concentration of 
the finer material, the low values are particularly puzzling. If you want to, please 
feel free to call me to discuss the data, and try to develop reasons for the 
apparent discrepancy. Please note that we have invoiced for 4 samples, even 
though the purchase order is only written for three. This may require a PO 
amendment. 

Best Wishes, 





Methods for Determining Speciation of Mercury in Soils 

Frontier Geosciences Inc. 414 Pontius North, Seattle, WA 98109 


1. Methvl Ha. Methyl Hg is first extracted by acidic KBr into CH,Cl, and then back into 
water. The extract is reacted with NaB(CH,CH,), to form volatile ethyl derivatives which are 
purged onto Carbotrap, and then thermally desorbed into an isothermal GC column for peak 
separation.The derivatives are passed through a pyrrolysis column to convert them to HgOand 
then cold vapor atomic fluorescence spectrometry (CVAFS) is employed for quantitation (EPA 
Method 1630). This determination is made on an independent sample aliquot. 

2. Elemental HE.HgOis volatilized from soils at 150 O C  under air purge for 5 days (Revis, 
et. al, 1989, modified) and trapped on iodated carbon for analysis. One to two grams of soil are 
placed in a 125 mL glass vessel with a 2-hole glass closure fitted with an iodated carbon trap 
(exit) and tubing connected to an air cylinder, and the apparatus is placed in a thermostated 
oven at 150f 5 "C. The traps are acid digested and analysed by CVAFS (EPA Method 1631. This 
method likely overestimates the content of HgOin soils because other forms of mercury, e.g. 
HgCI,, are also volatile or may degrade to HgO during heating. The amount of overestimation 
cannot be reliably established at this time, and is likely to vary among different samples. This 
determination is made on an independent sample aliquot. 

3A. Water Soluble Hp;. 2-3 grams of soil soil is leached with 40.0 mL distilled water for 1-2 
hours. This procedure will solubilize highly soluble compounds like rn- chloride (6.6 
grams/liter) and some sparingly soluble compounds like mercu ide (53 r n g / ~ )and 
elemental H g  (60 pg/L), although re-equilbration with the soli?substrate may moderate the 
observed dissolved concentrations. Mercury in the leachate (centrifuged, then filtered through 
0.4 p) is analyzed in the same manner as water after oxidation with BrCl (EPA Method 1631). 
This determination is the first of a set of sequential extractions on a common sample aliquot. 

3B. HCI-Soluble Hg.The soil pellet from 3A is leached for 18hours in 40 mL of 1N HCl on 
a shaker. The leachate is separated from the soil by centrifugation and filtration (0.4 p) and then 
oxidized with BrCl prior to analysis following EPA Method 1631. This procedure recovers most 
inorganic mercury salts (oxides, chlorides, sulfates). HgOmay also be slightly recovered due to 
slow oxidation during the extraction period, as well as the inherent solubility of H$ in water 
(60 pg/L equivalent to about 1 pg/g under these conditions). 

3C. KOH-Soluble HP. The soil pellet from 3B is leached for 4 hours in 40 mL of 1N KOH 
on a shaker. The leachate is separated from the soil by centrifugation and filtration (0.4 p), and 
then oxidized with BrCl prior to analysis following EPA Method 1631.This procedure recovers 
hunic, fulvic, ~ n dorgano-thiol complexed Hg(II).HgOmay also be slightly recovered due to its 
inherent solubility in water (60 pg/L equivalent to about 1pg/g under these conditions). 

3D. HNO, Soluble Hp, Cold 12N HNO, ( 3 1  v/v) recovers all forms (elemental, salts, 
amalgams, organic) of mercury from soil except mercuric HgS and Hg tightly bound in mineral 
lattices. The residual solids (rinsed with distilled water to remove residual HC1) from one of the 
above fractions are treated with HN03for 18hours. The leachate is o idized with BrCl and then 
analysed by CVAFS (EPA Method 1631). T ~ A ,3;- i y-g C 

2 
3E. Aqua Regia Soluble HE .The solid residue from the cold 12 N HN0,extraction (3D) 

will only contain HgS and perhaps a small quantity of Hg tightly bound in mineral lattices. The 
residual solids from extraction 3D is digested at room temperature in freshly prepared aqua 
regia (4:l HCl + HNO,) for 2 to 3 hours (similar digestion to EPA Method 7471 for total Hg). 
After dilution the digest is analyzed as a aqueous sample using CVAFS (EPA Method 1631). 





DATA QUALITY ASSESSMENT (Note: Any "No" answer requiresa comment) 
froject: BLM Red Top 
Laboratory Batch No.: CTE 995203 

Not 
Yes No Required 

1. Were samples received in good condition? X I 
2. Were samples analyzed for requestedparameters? X I 
3. Is the ADEC Data Beliverabies package complete? X I 
4. Were samples extractedlanalyzedwithin holding time acceptance criteria? X I 
5. Forsoils, were sample results reportedon a "dry weight" basis? X I 
6. For volatiles, were trip blank anatytes all reportedas MD? X 

7'. Were calibration and CCVILS criteria met? X --- I 
8. Were instrument blanks reported as ND? X I 
9. Were method blanks reportedas ND? X-- -- -- I 
1Q. Are the hCS/h.CSQswithin acceptance criteria? X - I 
ii.Are the MSlMSDs within acceptance criteria? - --X I 
12. Are the LCSlLCSD relativepercent differences within acceptancecriteria? X--- I 
13. Are the USIMSD relative percent differences within acceptance criteria? -- X I 
14. Are the sample duplicate relative percent differences within acceptance criteria? X -- I 
"1. Are the surrogatepercent recoverieswithin acceptance criteria? 

16. Are the field duplicate relative percent differences less than SO percent? X 

Comments: 
Analytical data was reviewed according to the ChemicalQuality Assurance for Hazardous, Toxic, and RadioactiveWaste (HTRW) Projects, 
USACE EM-200-1-6,19 October, 1997. 
All data may be acceptedwithout qualificationexcept as noted below. 

a Samples were received at 1.9"C,outside the 4.0°C +I-2.0°C limits. Samples were not received frozen, therefore results should not be affected. 
* Second page of the COC was not relinquished, however the samples were handcarriedto the laboratory. Sample custody is not affected. 
* Field duplicate samples 99RT14SL 8 99RT16SL RPDs are greater than 50% for mercury (84%), possiblydue to non-homogeneity of samples. 

Resultsfor these samples should be consideredestimated. 
0 Field duplicate samples 99RT19SL B 99RT20SLRPDs less than 50% for all compounds. 

Reviewer: MichelleT. Turner Date: 11117/99 -
doc# Harding kaws~nAssociates 



DATA QUALITY ASSESSMENT (Note: Any "No" answer requires a comment) 
Project: BLM Red Top 
Laboratory Batch No.: CTE995204 

4. Were samples received in good condition? 

2. Were samples analyzed for requested parameters? 

3. Is the ADEC Data Deliverabtes package complete? 

4. Were samples extractedlanalyzed within holding time acceptance criteria? 

5. For soils, were sample results reported on a "dry weight" basis? 

6. For volatiles, were trip blank analytes all reported as ND? 

7. Were calibration and CCVlLS criteria met? 

8. Were instrument blanks reported as ND? 

9. Were method blanks reported as ND? 

10. Are the LCSIkCSDswithin aceeptatlcecriteria? 

14 .  Are the MSllMSDswithin acceptance criteria? 

Yes No 

12. Are the LCSJLCSD relative percent differences within acceptance criteria? X-- -
13. Are the USlMSD relative percent differences within acceptance criteria? -

14. Are the sample duplicate relative percent differences within acceptance criteria? X -
15. Are the surrogate percent reeeveaies within acceptance criteria? 

16. Are the field duplicate relative percent differences less than 50 percent? 

Not 
Required 

Comments: 
Analytical data was reviewed according to the Chemical Quality Assurance for Hazardous,Toxic, and RadioactiveWaste (HTRW) Projects, 
USACE EM-200-1-6, 10 October, 1997. 
AII data may be accepted without qualificationexcept as noted below. 
Samples were received at l.g°C, outside the 4.0% +/-2.O0Climits. Samples were not received frozen, therefore results should not be affected. 

0 Both pages of the COCwere not relinquished, however the samples were handcarried to the laboratory. Sample custody is not affected. 
m PAH extraction batch XXX6122 LCSD recovery for Benzo[g,h,l]perylene (121%) is outside of quality control limits. Since LCS and LCSILCSD 

RPD meet QC criteria, results should not be affected. 
o PAH extraction batch XXX6110 LCSD recovery for Acenaphthene (1 14%) and Fluorene (115%) are outside of quality control limits. Since LCS 

and LCSILCSD RPD meet QC criteria, results should not be affected. 
e Field duplicate samples 99RT25Sb& 99RT26SL RPDs less than 50% for all compounds. 

Reviewer: MichelleT. Turner -.- Bate: 11/ I7199 

doc# Harding Lawson Associates 



DATA QUALITY ASSESSMENT (Note: Any "Mom>nswerrequires a comment) 
Project: BLM Red Top 
Laboratory Batch No.: Frontier99RT02 

Not 

Yes Required 

I.Were samples received in good condition? 

2. Were samples analyzedfor requested parameters? 

3, 	 Is the ADEC Data Deliverables package complete? 

4. 	 Were samples extractedlanalyzed within holding time acceptance criteria? 

5. For soils, were sample results reported on a "dry weight" basis? 

6. For volatiles, were trip blank analytes all reportedas ND? 

7. 	Were calibration and CCVILS criteria met? 

8. Were instrument blanks reported as ND? 

9. Were method blanks reported as ND? 

?a. Are the LCSlLCSBswithin acceptatice criteria? 

I?.Are the MSiMSDs within acceptance criteria? 

12. Are the LCSILCSD relative percent differences within acceptance criteria? 

13. Are the MSIMSD relative percent differences within acceptance criteria? 

14. Are the sample duplicate relative percent differences within acceptance criteria? 

16. Are the surrogate percent recoveries within acceptance criteria? 

16. Are the field duplicate relative percent differences less than 50 percent? 

Comments: 
Analytical data was reviewed according to the Chemical Quality Assurance for Hazardous, Toxic, and Radioactive Waste (HTRW) Projects, 

USACE EM-200-1 -6, 10 October, 1997. 
e 	 All data may be accepted without qualification except as noted below. 
e 	 Samples were received at 1.3"C,outside the 4.0°6 +I-2.O0C limit. Sample were not frozen upon receipt, therefore results should net be affected. 
e 	 Field sample duplicates 99RT14SL & 99RT15SL RPDs were greater than 50% when comparing total mercury digested by EPA method 3050 

(99RT14SL) and totat speciated mercury (99RT15SL) at 180%. When total mercurydigested by EPA method 3050 is compared to mercury 
digested by 12N HN03 the RPD is 30%. EPA method 3050 digestion is a hot leach method and tends to provide poor recoveries far samples with 
high concentration of cinnabar (HgS).In such cases, EPA method 3050 may more accurately be compared to a cold leach method involving 12N 

HN03 digestion. 
Field sample duplicates 99RT19SL & 99RT21SL RPDs were less than 50% when comparing total mercury digested by EPA method 3050 

(99R1'19SL) and total speciated mercury (99RT21 SL) at 44%. When total mercury digested by EPA method 3050 is compared to mercury 
digested by 12N HN03 the RPD is 10%. EPA method3050 digestion is a hot leach method and tends to provide poor recoveries for samples 
with high concentration of cinnabar (HgS). In such cases, EPA method 3058may more accurately be compared to a cold leach method involving 
'1 2N HN03 digestion. 

Reviewer: R---- _.-___Date: =-.___-------
~ l o ~ #  Harding bawson Associates 



APPENDIX C 


STATISTBCAL DATA 




Table C-1 


1998 and 1999 Site Assessment Data 



Table C-2 

Microsoff Excel Descriptive StaticticsAnalysis 

Mean 
Standard Error 
Median 
Mode 
Standard Deviation 
Sample Variance 
Kurtosis 
Skewness 
Range 
Minimum 
Maximum 
Sum 
Count 
Largest(1) 
Smallest(A) 

Confidence Leve1(95.0%) 


Upper 95% Confidence Level 
Lower 95% Confidence Level 

5.469386364 
2.649512116 

8.319 
0.129 

4 7.57487513 
308.8762359 
28.25178024 

5.0673778 
107.9593 

0.0407 
108 

240.653 
44 

108 
0.0467 

5.343246747 

10.81263311 
0.326139617 



1999 Site Characterization Report 
Red Top Retort Site 
Aleknagik, Alaska 

December 21, 1999 

1 Copy: Mr. Wayne Svejnoha 
U.S. Department of the Interior 
Bureau of Land Management 
Alaska State Office 
222 West Seventh Avenue, # 13 
Anchorage, Alaska 99513-7599 

10 Copies: Mr. Mike Alcorn 
U.S. Department of the Interior 
Bureau of Land Management 
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Anchorage, Alaska 99507 

1 Copy: Project File 
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Quality Control Reviewer 

Senior Geologist \ 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



