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1 Introduction 

This report presents the results of the spring and fall 2012 baseline groundwater 
and surface water monitoring effort at the Red Devil Mine (RDM) site. The RDM 
consists of an abandoned mercury mine and ore processing facility located on 
public lands managed by the U.S. Department of the Interior Bureau of Land 
Management (BLM) in the state of Alaska. Historical mining activities included 
underground and surface mining. Ore processing included crushing, retorting/ 
furnacing, milling, and flotation. Ecology and Environment, Inc. (E & E) prepared 
this baseline monitoring report on behalf of the BLM under Delivery Order 
Number L09PD02160 and General Services Administration Contract Number 
GS-10F-0160J.  

1.1 Purpose and Objectives 
The purpose of the baseline monitoring is to augment the Remedial Investigation 
(RI) results and identify seasonal trends in groundwater and surface water flow. 
Specific objectives of the baseline monitoring are to: 

• Characterize the seasonal variability in groundwater and surface water 
hydrology and chemistry; 

• Characterize the long-term (multiple year) variability in groundwater and 
surface water hydrology and chemistry; and 

• Characterize trends that are present in groundwater and surface water 
chemistry. 

1.2 Project Location and Setting 
The RDM site is located approximately 250 air miles west and 1,500 marine/river 
barge miles from Anchorage, Alaska. Located on the southwest bank of the 
Kuskokwim River, approximately 2 miles southeast of the village of Red Devil, 
the site is 75 air miles northeast of Aniak, the largest village in the region, and 
approximately 8 miles northwest of the village of Sleetmute. Approximately 15 
villages are located downstream of Red Devil on the Kuskokwim River. The legal 
description for the RDM site is Township 19 North, Range 44 West, Southeast 
Quarter of Section 6, Sleetmute D-4 Quadrangle, Seward Meridian. The RDM 
site’s approximate coordinates are 61° 45’ 38.1” north latitude and 157° 18’ 42.7” 
west longitude (North American Datum 1927). 
 



 
 

1 Introduction 
 

2012 Baseline Monitoring Final Report 1-2 December 2013 
 
 

The RDM site is in a remote location, and access to the site is available by boat or 
barge on the Kuskokwim River or by means of an airstrip at the nearby village of 
Red Devil. An unimproved road leads from the airstrip through the village of Red 
Devil and to the site. 
 
Features of the RDM identified in this report are defined in the Red Devil Mine 
RI Report (E & E 2013). 
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2 Field Activities and Procedures 

Field sampling occurred during two events in 2012. The events were designed to 
capture the hydrologic conditions present during the spring and fall seasons at the 
site. The spring 2012 baseline monitoring event was targeted for the period 
shortly after the breakup of ice on the Kuskokwim River. The spring 2012 event 
was conducted from May 24 to May 31, 2012. The fall event was conducted from 
September 8 to 11, 2012. Unusually high precipitation levels occurred during the 
fall event, resulting in higher water levels than anticipated. 
 
E & E collected surface water samples at stream and spring locations, and 
groundwater at monitoring wells. Stream and spring flow rates and depth-to- 
groundwater measurements were measured at sampling locations. 
 
A field logbook was maintained throughout each sampling event. Pertinent 
information about the sampling locations and notes regarding flow measurements 
were recorded in the field logbook. Additionally, field data sheets were completed 
for each sample collected. A resource-grade global positioning system (GPS) 
device was used to survey lateral sample location information. These locations 
were recorded in the field logbook in addition to the GPS data logger. 
 
Field activities were performed in accordance with the Baseline Monitoring Work 
Plan (E & E 2012), which is generally consistent with the Red Devil Mine 
Remedial Investigation/Feasibility Study Work Plan (E & E 2011), except as 
noted below. 

2.1 Spring 2012 Baseline Monitoring 

2.1.1 Groundwater Monitoring 
Groundwater sampling was completed at 21 existing monitoring wells during the 
spring 2012 baseline monitoring event. Water level measurement was performed 
at 31 monitoring wells. Table 2-1 provides a summary of the samples collected. 
Monitoring well locations are illustrated in Figure 2-1. 
 
Groundwater samples were collected for laboratory analysis of the following: 
 

• Total target analyte list (TAL) inorganic elements 

• Total low-level mercury 



 
 

2 Field Activities and Procedures 
 

2012 Baseline Monitoring Final Report 2-2 December 2013 
 
 

• Dissolved low-level mercury 

• Inorganic ions 

• Nitrate/nitrite 

• Carbonate/bicarbonate 

• Total dissolved solids (TDS) 

• Total suspended solids (TSS).  
 
In addition, samples were collected for dissolved TAL inorganic elements plus 
mercury from wells MW01, MW04, MW13, MW14, MW28, and MW29. These 
aliquots were collected because it was not possible to achieve field turbidity 
values below 10 nephelometric turbidity units at the time of groundwater sample 
collection. 
 
A sample collected from monitoring well MW-19 was also analyzed for semi- 
volatile organic compounds (SVOCs), diesel range organics (DRO), residual 
range organics (RRO), gasoline range organics (GRO), and benzene, toluene, 
ethylbenzene, and xylenes (BTEX). 
 
Field measurements for pH, temperature, specific conductance, oxidation- 
reduction potential, dissolved oxygen, and turbidity were collected during purging 
at each monitoring well prior to sample collection. 
 
Groundwater samples were collected using a low-flow sampling technique, except 
for well MW29. It was not possible to use a low flow purging/sampling technique 
at well MW29 because the water quality meter was not functioning. A 
submersible pump was used to purge this well and collect the sample. Specific 
sampling methodologies are described in the Baseline Monitoring Work Plan 
(E & E 2012). 
 
Monitoring wells MW09, MW-11, and MW-30 were not sampled during the RI 
because there was insufficient water to develop the wells at that time. During the 
spring 2012 baseline monitoring event, well development activities were 
performed over multiple days at wells MW-09, MW-11, and MW-30 using a 
combination of mechanical surging and bailing, as described in the Baseline 
Monitoring Work Plan (E & E 2012). During development of monitoring wells 
MW11 and MW30, the top caps of the bailers broke. The remaining portions of 
the bailers were left stranded in the wells until the fall 2012 baseline monitoring 
event, when suitable equipment was available and used to remove the bailer 
pieces (see Section 2.2.1, below). Repeated attempts were made on multiple days 
to develop MW09. Multiple attempts to develop this well were necessary because 
the well recharged slowly. Development of well MW09 was completed on the 
final day of the fall 2012 field event. Because of insufficient remaining time 
following completion of development, the well was not sampled during the spring 
2012 monitoring event. 
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2.1.2 Red Devil Creek Surface Water Monitoring 
During baseline monitoring, surface water monitoring was conducted at seven 
locations along Red Devil Creek between the creek’s mouth at the Kuskokwim 
River and the reservoir south of the Main Processing Area. The surface water 
samples include one sample from the seep at location RD05. Surface water 
monitoring locations are illustrated on Figure 2-2. Table 2-2 provides a summary 
of the samples collected. 
 
For the baseline monitoring, new surface water monitoring station RD13 was 
established at a position approximately 50 feet upstream of seep location RD05 in 
order to better understand gaining/losing conditions and contaminant 
concentration trends in the stream independent of the seep. Water quality 
sampling and stream gaging were performed at station RD13 as part of the spring 
baseline monitoring, but not at station RD12. 
 
Red Devil Creek surface water samples were collected for laboratory analysis of: 
 

• Total TAL inorganic elements 

• Dissolved TAL inorganic elements 

• Total mercury 

• Dissolved mercury 

• Methylmercury 

• Arsenic speciation 

• Inorganic ions 

• Nitrate/nitrite 

• Carbonate/bicarbonate 

• TDS 

• TSS 
 
Field measurements for pH, temperature, specific conductance, oxidation- 
reduction potential, dissolved oxygen, and turbidity were collected at each sample 
station. 
 
Surface water samples were collected using a battery-operated peristaltic pump 
outfitted with dedicated silicone tubing or by hand-dipping the sample container 
directly into the creek water following sampling methodologies described in the 
Baseline Monitoring Work Plan (E & E 2012). 
 
Surface water discharge was measured using the mid-section method at each 
monitoring location following methodologies described in the Baseline 
Monitoring Work Plan (E & E 2012). 
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2.1.3 Sample Handling 
Sample handling (chain-of-custody, field documentation, etc.) during the spring 
2012 baseline monitoring event was conducted as described in the Baseline 
Monitoring Work Plan (E & E 2012), except for station RD13. Documentation 
associated with monitoring and sampling (including field notes, chain-of-custody 
records, and laboratory results) at RD13 inadvertently identified the station as 
RD12 rather than RD13. The correct station identification of RD13 is used in this 
report. 

2.1.4 Quality Control Samples 
Field quality control (QC) samples were collected for all media and analytes 
following the requirements specified in the Baseline Monitoring Work Plan 
(E & E 2012). 

2.1.5 Investigation-Derived Waste Management 
Investigation-derived waste (IDW) generated during the spring 2012 baseline 
monitoring included the following: 
 

• Monitoring well development and purge water; 

• Used disposable sampling equipment, personal protective equipment, 
and paper towels; and 

• Decontamination fluids generated during groundwater sampling. 
 
IDW was managed in accordance with the Baseline Monitoring Work Plan 
(E & E 2012). 

2.2 Fall 2012 Baseline Monitoring 

2.2.1 Groundwater Monitoring 
Groundwater sampling was completed at 17 existing monitoring wells during the 
fall 2012 baseline monitoring event. Water level measurement was performed at 
31 monitoring wells. Table 2-3 provides a summary of the samples collected. 
Monitoring well locations are illustrated on Figure 2-1. 
 
Groundwater samples were collected for laboratory analysis of: 
 

• Total TAL inorganic elements 

• Total mercury 

• Dissolved mercury 

• Inorganic ions 

• Nitrate/nitrite 

• Carbonate/bicarbonate 
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• TDS 

• TSS 
Field measurements for pH, temperature, specific conductance, oxidation- 
reduction potential, dissolved oxygen, and turbidity were collected during purging 
at each monitoring well prior to sample collection. 
 
Groundwater samples were collected using a low-flow sampling technique. 
Specific sampling methodologies are described in the Baseline Monitoring Work 
Plan (E & E 2012). 
 
The broken bailers stranded in monitoring wells MW11 and MW30 during the 
spring 2012 baseline monitoring event were successfully recovered during the fall 
2012 monitoring event. Once the bailer pieces were removed, these wells were 
partially developed using a combination of mechanical surging and bailing, as 
described in the Baseline Monitoring Work Plan (E & E 2012). There was 
insufficient water in wells MW11 and MW30 to completely develop these wells. 
Neither of the wells was sampled. 

2.2.2 Red Devil Creek Surface Water Monitoring 
During baseline monitoring, surface water monitoring was conducted at seven 
locations along Red Devil Creek between the creek’s mouth at the Kuskokwim 
River and the reservoir south of the Main Processing Area. The surface water 
samples include one sample from the seep at location RD05. Surface water 
monitoring locations are illustrated on Figure 2-2. Table 2-4 provides a summary 
of the samples collected. As noted in Section 2.1.2, surface water monitoring 
station RD13 was established for baseline monitoring at a position between the 
seep (RD05) and existing station RD04,. Water quality samples were collected at 
station RD13 as part of fall 2012 baseline monitoring, but not at station RD12. 
 
Red Devil Creek surface water samples were collected for laboratory analysis of: 
 

• Total TAL inorganic elements 

• Dissolved TAL inorganic elements 

• Total mercury  

• Dissolved mercury 

• Methylmercury 

• Arsenic speciation 

• Inorganic ions 

• Nitrate/nitrite 

• Carbonate/bicarbonate 

• TDS 
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• TSS 
 
Field measurements for pH, temperature, specific conductance, oxidation- 
reduction potential, dissolved oxygen, and turbidity were collected at each sample 
station. 
 
Surface water samples were collected using a battery-operated peristaltic pump 
outfitted with dedicated silicone tubing or by hand-dipping the sample container 
directly into the creek water. Specific sampling methodologies are described in 
the Baseline Monitoring Work Plan (E & E 2012). 
 
Surface water discharge was measured using the mid-section method at each 
monitoring location. Specific methodologies are described in the Baseline 
Monitoring Work Plan (E & E 2012). 

2.2.3 Sample Handling 
Sample handling (chain-of-custody, field documentation, etc.) during the fall 
2012 baseline monitoring event was conducted as described in the Baseline 
Monitoring Work Plan (E & E 2012), except as noted below.  
 
Documentation associated with monitoring and sampling (including field notes, 
chain-of-custody records, and laboratory results) at RD13 inadvertently identified 
the station as RD12 rather than RD13. The correct station identification of RD13 
is used in this report. 
 
During the field event, fall 2012 baseline samples were not maintained under 
chain-of-custody as specified in the Baseline Monitoring Work Plan (E & E 
2012). During the first part of field event, sample containers were maintained in 
coolers stored inside a walled sample processing tent. After the tent was destroyed 
in a windstorm on September 16, 2012, the sample coolers were maintained in a 
storage area within the Red Devil Lodge building. The coolers were not custody-
sealed during storage. In addition, the chain-of-custody forms for these samples 
did not have relinquishing signatures from the E & E staff involved with shipping 
the samples to the laboratory. The BLM, U.S. Environmental Protection Agency, 
and Alaska Department of Environmental Conservation Remedial Project 
Managers reviewed a summary of how fall 2012 samples were handled and 
concurred that the resulting data are usable for the purpose of baseline 
monitoring. 

2.2.4 Quality Control Samples 
Field QC samples were collected for all matrices and analytes following the 
requirements specified in the Baseline Monitoring Work Plan (E & E 2012). 

2.2.5 Investigation-Derived Waste Management 
IDW generated during the fall 2012 baseline monitoring event includes the 
following: 
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• Monitoring well development and purge water; 

• Used dedicated sampling equipment, personal protective equipment, and 
paper towels; and 

• Decontamination fluids generated during groundwater sampling. 
 
IDW was managed in accordance with the Baseline Monitoring Work Plan 
(E & E 2012). 
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Table 2-1 Summary of Groundwater Samples, Spring 2012 Baseline Monitoring

Total TAL 
Metals

Dissolved 
TAL Metals

Total 
Mercury

Dissolved Low 
Level Mercury

Inorganic Ions 
(Cl, F, SO4)

Total Dissolved 
Solids

Total Suspended 
Solids 

Nitrate/ 
Nitrite

Carbonate, 
Bicarbonate

SVOCs DRO/RRO GRO/BTEX

MW01 Low flow (submersible pump) X X X X X X X X X
MW04 Low flow (submersible pump) X X X X X X X X X
MW06 Low flow (peristaltic pump) X X X X X X X X
MW08 Low flow (peristaltic pump) X X X X X X X X

MW09 Not sampled
Attempted to develop well. Not successful due to 

poor recovery.
MW10 Low flow (submersible pump) X X X X X X X X

MW11 Not sampled
Attempted to develop well. Abandoned effort after 

bailer broke in well.
MW12 Low flow (peristaltic pump) X X X X X X X X
MW13 Low flow (submersible pump) X X X X X X X X X
MW14 Low flow (submersible pump) X X X X X X X X X
MW15 Low flow (submersible pump) X X X X X X X X
MW16 Low flow (peristaltic pump) X X X X X X X X
MW17 Low flow (peristaltic pump) X X X X X X X X
MW19 Low flow (peristaltic pump) X X X X X X X X X X X
MW20 Low flow (peristaltic pump) X X X X X X X X
MW21 Low flow (peristaltic pump) X X X X X X X X
MW24 Low flow (peristaltic pump) X X X X X X X X
MW25 Low flow (submersible pump) X X X X X X X X
MW27 Low flow (submersible pump) X X X X X X X X

MW28 Low flow (submersible pump)
Water quality parameters did not stablize. Sampled 

after purging 1.5 hours. X X X X X X X X X

MW29 Submersible pump
Water quality meter not functioning.  Collected 

sample after purging 3 well volumes. X X X X X X X X X

MW30 Not sampled
Attempted to develop well. Abandoned effort after 

bailer broke in well.
MW32 Low flow (submersible pump) X X X X X X X X
MW33 Low flow (peristaltic pump) X X X X X X X X

Key:
BTEX = benzene, toluene, ethylbenzene, and xylenes
Cl = chloride
DRO = diesel range organics
F = fluoride
GRO = gasoline range organics
PCBs = polychlorinated biphenyls
RRO = residual range organics
SO4 = sulfate
SVOC = semivolatile organic compound
TAL = Target Analyte List

Analyses

Sampling MethodLocation ID Comment



Table 2-2 Summary of Surface Water Samples, Spring 2012 Baseline Monitoring

Total TAL 
Metals

Dissolved 
TAL Metals

Total 
Mercury

Dissolved 
Mercury

Methylmercury
Arsenic 

Speciation
Inorganic Ions 

(Cl, F, SO4)

Total 
Dissolved 

Solids

Total 
Suspended 

Solids 

Nitrate/ 
Nitrite

Carbonate, 
Bicarbonate

Total Organic 
Carbon

RD04 X X X X X X X X X X X X
RD05 X X X X X X X X X X X X
RD06 X X X X X X X X X X X X
RD08 X X X X X X X X X X X X
RD09 X X X X X X X X X X X X
RD10 X X X X X X X X X X X X
RD13 X X X X X X X X X X X X

Key:
Cl = chloride
F = fluoride
SO4 = sulfate
TAL = Target Analyte List

Analyses

Location ID



Table 2-3 Summary of Groundwater Samples, Fall 2012 Baseline Monitoring

Total TAL 
Metals

Total 
Mercury

Dissolved 
Mercury

Inorganic Ions 
(Cl, F, SO4)

Total Dissolved 
Solids

Total Suspended 
Solids 

Nitrate/ 
Nitrite

Carbonate, 
Bicarbonate

MW04 Low flow (submersible pump) X X X X X X X X
MW06 Low flow (peristaltic pump) X X X X X X X X
MW09 Low flow (submersible pump) X X X X X X X X
MW10 Low flow (submersible pump) X X X X X X X X

MW11 Not sampled
Removed broken bailer. Attempted to develop well. Not 

successful due to poor recovery.
MW14 Low flow (submersible pump) X X X X X X X X
MW15 Low flow (peristaltic pump) X X X X X X X X
MW16 Low flow (peristaltic pump) X X X X X X X X
MW17 Low flow (peristaltic pump) X X X X X X X X
MW20 Low flow (peristaltic pump) X X X X X X X X
MW21 Low flow (peristaltic pump) X X X X X X X X
MW24 Low flow (peristaltic pump) X X X X X X X X
MW25 Low flow (submersible pump) X X X X X X X X
MW27 Low flow (submersible pump) X X X X X X X X
MW28 Low flow (submersible pump) X X X X X X X X
MW29 Low flow (submersible pump) X X X X X X X X

MW30 Not sampled
Removed broken bailer. Attempted to develop well. Not 

successful due to poor recovery.
MW32 Low flow (peristaltic pump) X X X X X X X X
MW33 Low flow (peristaltic pump) X X X X X X X X

Key:
BTEX = benzene, toluene, ethylbenzene, and xylenes
Cl = chloride
DRO = diesel range organics
F = fluoride
GRO = gasoline range organics
PCBs = polychlorinated biphenyls
RRO = residual range organics
SO4 = sulfate
SVOC = semivolatile organic compound
TAL = Target Analyte List

Location ID Sampling Method

Analyses

Comment



Table 2-4 Summary of Surface Water Samples, Fall 2012 Baseline Monitoring

Total TAL 
Metals

Dissolved 
TAL Metals

Total 
Mercury

Dissolved 
Mercury

Methylmercury
Arsenic 

Speciation
Inorganic Ions 

(Cl, F, SO4)
Total Dissolved 

Solids
Total Suspended 

Solids 
Nitrate/Nitrite

Carbonate, 
Bicarbonate

Total Organic 
Carbon

RD04 X X X X X X X X X X X X
RD05 X X X X X X X X X X X X
RD06 X X X X X X X X X X X X
RD08 X X X X X X X X X X X X
RD09 X X X X X X X X X X X X
RD10 X X X X X X X X X X X X
RD13 X X X X X X X X X X X X

Key:
Cl = chloride
F = fluoride
SO4 = sulfate
TAL = Target Analyte List

Location ID
Analyses
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3 Baseline Monitoring Results 

This section presents results of the spring and fall 2012 baseline groundwater and 
surface water monitoring events. 

3.1 Groundwater Elevation and Surface Water Discharge 
Monitoring 

3.1.1 Spring 2012 
Depth to groundwater measurements and calculated groundwater elevations for 
wells monitored during the spring 2012 baseline monitoring event are presented 
in Table 3-1 and illustrated in Figure 3-1. For comparison, data collected 
previously and during the fall 2012 monitoring event also are presented in the 
table. 
 
Estimated surface water discharge calculations for Red Devil Creek surface water 
stations monitored during the spring 2012 baseline monitoring event are presented 
in Table 3-2 and Figure 3-1. For comparison, stream gaging data collected 
previously and during the fall 2012 monitoring event also are presented in Table 
3-2. Estimated Red Devil Creek surface water discharge ranged from 10.5 to 14.5 
cubic feet per second. 
 
Based on static water elevations, stream elevations, and discharge measurements 
along Red Devil Creek, a groundwater potentiometric surface and surface water 
discharge map for the spring 2012 baseline monitoring was generated and is 
presented as Figure 3-1.  
 
During the spring 2012 baseline monitoring event, as observed during the RI 
monitoring events, groundwater at the site generally flowed toward Red Devil 
Creek, with groundwater elevations generally mimicking topography (E & E 
2013). Groundwater in the Main Processing Area and much of the area 
downstream of the Main Processing Area emerges into Red Devil Creek and 
enters the Kuskokwim River as surface water rather than as groundwater. 
 
Based on the groundwater elevations in monitoring wells, elevations of Red Devil 
Creek, and stream flow gauging, Red Devil Creek is gaining over most of its 
length below the reservoir dam, but exhibits losing conditions locally. As noted 
for the late August–early September 2011 monitoring (E & E 2013), Red Devil 
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Creek was a losing stream during the spring 2012 in the reach of the stream that 
extends approximately from a point a short distance upstream of station RD04 
down to a location upstream of seep location RD05. The lowermost section of 
Red Devil Creek at the delta also exhibited losing conditions at that time (see 
Figure 3-1). 

3.1.2 Fall 2012 

Depth to groundwater measurements and calculated groundwater elevations for 
wells monitored during the fall 2012 baseline monitoring event are presented in 
Table 3-1 and illustrated in Figure 3-2. For comparison, data collected previously 
also are presented in the table. 

Estimated surface water discharge calculations for Red Devil Creek surface water 
stations monitored during the fall 2012 baseline monitoring event are presented in 
Table 3-2 and Figure 3-1. For comparison, stream gaging data collected 
previously also are presented in Table 3-2. Estimated Red Devil Creek surface 
water discharge ranged from 3.1 to 4.6 cubic feet per second. 

Based on static water elevations, stream elevations, and discharge measurements 
along Red Devil Creek, a groundwater potentiometric surface and surface water 
discharge map for the fall 2012 baseline monitoring was generated and is 
presented as Figure 3-2. 

During the fall 2012 baseline monitoring event, as observed during the RI (E & E 
2013) and spring 2012 monitoring events, groundwater at the site generally 
flowed toward Red Devil Creek, with groundwater elevations generally 
mimicking topography. Groundwater in the Main Processing Area and much of 
the area downstream of the Main Processing Area emerges into Red Devil Creek 
and enters the Kuskokwim River as surface water rather than as groundwater. 

Based on the groundwater elevations in monitoring wells, elevations of Red Devil 
Creek, and stream flow gauging, Red Devil Creek is gaining over most of its 
length below the reservoir dam, but exhibits losing conditions locally. As noted 
for the late August–early September 2011 monitoring (E & E 2013) and the 
spring 2012 monitoring event, Red Devil Creek was a losing stream during the 
spring 2012 in the reach of the stream that extends approximately from a point a 
short distance upstream of station RD04 down to a location upstream of seep 
location RD05. The lowermost section of Red Devil Creek at the delta also 
exhibited losing conditions at that time (see Figure 3-2). 

3.1.3 Groundwater Elevation and Surface Water Discharge 
Trends 

Groundwater elevations during the May 2012 baseline monitoring event were 
higher (by 0.29 to 11.29 feet) in all monitoring wells than in September 2011, and 
were on average 3.9 feet higher across the site. Groundwater elevations during the 
May 2012 baseline monitoring event were higher (by up to 8.55 feet) in all but 
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one well (MW15) than during the September 2012 baseline monitoring event, and 
were on average 2.2 feet higher across the site. During the September 2012 
baseline monitoring event, groundwater elevations were higher (by up to 6.02 
feet) in all but two monitoring wells (MW07 and MW25) than in September 2011, 
and were on average 1.8 feet higher across the site. The largest differences in 
groundwater elevations between monitoring events are generally seen in the wells 
that are screened in bedrock. Notable exceptions are wells MW16 and MW14, 
both of which are screened in unconsolidated materials in the Post-1955 Main 
Processing Area near Red Devil Creek, and in which the differences in water 
levels ranged as high as 8.73 and 5.61 feet (between May 2012 and September 
2011).  
 
Water levels measured in the following paired shallow and deep wells were 
evaluated to assess vertical hydraulic gradient: 
 
 MW16 (shallow, screened in native/disturbed native soil) / MW17 (deep, 

screened in bedrock) 
 MW27 (shallow, screened in native/disturbed native soil and weathered 

bedrock) / MW28 (deep, screened in bedrock and suspected mine 
workings cavity) 

During the September 2011 RI monitoring, there was an upward gradient in both 
the MW27/MW28 well pair and the MW16/MW17 well pair (E & E 2013). 
During the May 2012 and September 2012 monitoring events, there was an 
upward gradient in the MW27/MW28 well pair and a downward gradient in the 
MW16/MW17 well pair. The interpretation of vertical gradient in the 
MW16/MW17 well pair is complicated by possible hydraulic segregation and 
local losing conditions in Red Devil Creek.  
 
Measured stream discharge rates during September 2012 were between 20 and 60 
percent lower than observed in August 2011 depending on monitoring location, 
but generally exhibited trends of gain and loss along the length of Red Devil 
Creek similar to those in August 2011. In May 2012, measured discharge values 
were between 2 and 2.2 times those observed during August 2011, and between 
2.6 and 4.6 times as high as those measured in September 2012. The May 2012 
discharge was measured a short time after the beginning of breakup and thus 
likely approximates high flow conditions for the creek. 

3.2 Spring 2012 Groundwater and Surface Water 
Sampling 

3.2.1 Groundwater 
Laboratory results of groundwater sampling conducted during the spring 2012 
baseline monitoring event are presented in Table 3-3. Data quality assurance 
review memoranda are provided in Appendix A. Results of key constituents, total 
antimony, total arsenic, total mercury, dissolved antimony, dissolved arsenic, and 
dissolved mercury are presented as Figures 3-3 through 3-8. 
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3.2.2 Surface Water 
Laboratory results of surface water sampling conducted during the spring 2012 
baseline monitoring event are presented in Table 3-4. Data quality assurance 
review memoranda are provided in Appendix A. Results of key constituents, total 
antimony, total arsenic, total mercury, dissolved antimony, dissolved arsenic, and 
dissolved mercury are presented as Figures 3-3 through 3-8. 

3.3 Fall 2012 Groundwater and Surface Water Sampling 

3.3.1 Groundwater 
Laboratory results of groundwater sampling conducted during the fall 2012 
baseline monitoring event are presented in Table 3-5. Data quality assurance 
review memoranda are provided in Appendix A. Results of key constituents, total 
antimony, total arsenic, total mercury, dissolved antimony, dissolved arsenic, and 
dissolved mercury are presented as Figures 3-9 through 3-14. 

3.3.2 Surface Water 
Laboratory results of surface water sampling conducted during the fall 2012 
baseline monitoring event are presented in Table 3-6. Data quality assurance 
review memoranda are provided in Appendix A. Results of key constituents, total 
antimony, total arsenic, total mercury, dissolved antimony, dissolved arsenic, and 
dissolved mercury are presented as Figures 3-9 through 3-14. 

3.4 Groundwater and Surface Water Contaminant 
Concentration and Loading Trends 

3.4.1 Groundwater 
For those well sampled in the spring and fall baseline monitoring events the 
following trends were observed: 
 
Spring 2012 
Antimony and arsenic concentrations were higher in the spring 2012 samples than 
the fall 2011 samples in most wells. Notable exceptions were seen in samples 
from wells MW15 and MW16; these two wells exhibited relatively high antimony 
and arsenic concentrations in the fall 2011 samples.  
 
Mercury concentrations were lower in the spring 2012 samples than the fall 2011 
samples in most wells. Many of the wells showing relatively greater decreases are 
screened in bedrock, including MW17, MW19, MW24, MW25, MW29, and well 
MW28, which is screened in bedrock and a cavity apparently associated with the 
mine workings. These wells generally exhibited relatively higher total mercury 
concentrations in the fall 2011 samples.  
 
Fall 2012 
Antimony and arsenic concentrations were higher in the fall 2012 samples than 
the fall 2011 samples in most wells. Mercury concentrations were lower in the fall 
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2012 samples than the fall 2011 samples in most wells. Many of the wells 
showing greater decreases are screened in bedrock, including MW17, MW24, and 
MW29, and well MW28, which is screened in bedrock and a cavity apparently 
associated with the mine workings. As noted above, these wells generally showed 
relatively higher total mercury concentrations in the fall 2011 samples. 

 
As noted in the RI, the greatest impacts on groundwater antimony and arsenic 
concentrations from tailings/waste and, to a lesser extent, flotation tailings and 
contaminated soils, were observed where the materials are saturated at least some 
of the time. Where the water table elevation fluctuates, such waste materials 
would likely be subjected to repeated wetting/ drying cycles, likely promoting 
mobilization of contaminants. Where the waste materials are above the water 
table, contaminants mobilized from these sources migrate downward toward 
groundwater (E & E 2013). The overall trend of comparatively higher 
groundwater antimony and arsenic concentrations during the spring 2012 and fall 
2012 sampling events is likely due to increased infiltration of precipitation and 
higher groundwater elevations during those periods. 

3.4.2 Surface Water 
Baseline surface water results for spring and fall 2012 sampling indicate generally 
increasing total and dissolved antimony, arsenic, mercury, and methylmercury 
concentrations along Red Devil Creek moving downstream of the Main 
Processing Area (beginning approximately at station RD10). Concentration 
profiles along Red Devil Creek for the total and dissolved antimony, arsenic, 
mercury, and methylmercury for the spring 2012 and fall 2012 monitoring events 
are shown in Figures 3-15 through 3-18. Overall, the increases in concentrations 
along Red Devil Creek in spring and fall 2012 surface water samples are similar 
to those documented in 2010 and 2011 in the RI (E & E 2013). Specific 
concentrations trends are discussed below. 
 
Total concentrations of antimony and arsenic in Red Devil Creek were generally 
higher in the spring 2012 samples than for the fall 2012 samples, which were in 
turn generally slightly higher than for the 2011 RI samples (E & E 2013).  
 
Dissolved antimony concentrations were generally slightly higher in the spring 
2012 samples than for the fall 2011 RI samples, and were similar to those in the 
fall 2012 samples. Dissolved arsenic concentrations in the spring 2012 samples 
were similar to those in the fall 2012 and fall 2011 RI samples. 
 
Total and dissolved mercury concentrations in the spring 2012 samples were 
generally higher than in both the fall 2012 and fall 2011 RI samples. Results of 
the fall 2012 samples were generally lower than in the 2011 RI samples. 
 
Based on contaminant concentrations in surface water samples and measured 
stream discharge rates, contaminant loading in Red Devil Creek surface water was 
estimated. Results for the spring and fall monitoring are presented in Tables 3-7 
and 3-8, respectively.  
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Table 3-1  Well Construction and Groundwater Depth Information

Depth 
(feet below TOC)

Date Time

18.62 9/9/2012 17:05 238.89
17.56 5/26/2012 14:32 239.95
19.55 9/1/2011 16:03 237.96
19.46 8/24/2011 16:38 238.05
20.04 9/20/2010 18:18 237.47
22.27 10/6/2009 17:30 235.24
19.62 6/19/2009 NR 237.89
22.16 9/18/2008 13:28 235.35
19.87 9/5/2007 13:15 237.64
21.72 8/14/2000 NR 235.79
17.24 9/9/2012 17:10 213.53
15.47 5/26/2012 15:17 215.30
19.96 9/1/2011 15:41 210.81
19.44 8/26/2011 10:18 211.33
20.95 9/20/2010 19:50 209.82
23.01 10/7/2009 13:20 207.76
19.51 6/19/2009 NR 211.26
22.57 9/18/2008 14:11 208.20
20.68 9/5/2007 14:40 210.09
22.28 8/14/2000 NR 208.49
23.72 9/10/2012 14:15 218.40
21.72 5/26/2012 16:47 220.40
25.99 9/1/2011 15:00 216.13
25.24 8/22/2011 16:02 216.88
26.79 9/20/2010 16:09 215.33
27.77 10/6/2009 18:55 214.35
25.43 6/19/2009 NR 216.69
26.82 9/18/2008 12:32 215.30
26.78 9/5/2007 12:25 215.34
27.77 8/14/2000 NR 214.35

239.92N/A 32.9 20.0 - 30.0

Ground Water
Elevation

(feet NAVD88)

254.51 257.51

228.37 230.77

Static Water Level
GW 

Encountrered 
During Drilling 

(feet bgs)

19.0 - TD

Ground 
Elevation

(feet 
NAVD88)

Top of Casing
Elevation

(feet NAVD88)

Monitoring 
Well ID

Soil 
Boring ID

Total Well Depth
(feet below TOC)

Screened 
Interval (feet bgs)

27.73 14.5 - 25.5MW03 N/A

25.3 - TD

17.8 - TD

242.12

MW01 N/A 29.70 19.0 - 29.0

MW04
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Table 3-1  Well Construction and Groundwater Depth Information

Depth 
(feet below TOC)

Date Time

Ground Water
Elevation

(feet NAVD88)

Static Water Level
GW 

Encountrered 
During Drilling 

(feet bgs)

Ground 
Elevation

(feet 
NAVD88)

Top of Casing
Elevation

(feet NAVD88)

Monitoring 
Well ID

Soil 
Boring ID

Total Well Depth
(feet below TOC)

Screened 
Interval (feet bgs)

18.29 9/9/2012 11:45 199.20
16.25 5/26/2012 16:02 201.24
18.70 9/1/2011 15:09 198.79
18.78 8/24/2011 14:56 198.71
19.03 9/20/2010 13:22 198.46
19.29 10/7/2009 17:25 198.20
17.90 6/19/2009 NR 199.59
19.08 9/18/2008 11:35 198.41
18.63 9/5/2007 15:30 198.86
19.29 8/14/2000 NR 198.20
20.57 9/9/2012 16:45 260.32
19.68 5/26/2012 13:36 261.21
19.97 9/1/2011 16:14 260.92
19.51 8/26/2011 9:12 261.38
20.40 9/21/2010 10:20 260.49
DRY 10/7/2009 NR DRY

20.10 6/19/2009 NR 260.79
DRY 9/18/2008 NR DRY

20.42 9/5/2007 14:00 260.47
DRY 8/14/2000 NR DRY

12.74 9/9/2012 16:10 318.58
11.64 5/26/2012 13:23 319.68
13.65 9/1/2011 16:28 317.67
13.70 8/30/2011 9:21 317.62
27.81 9/11/2012 11:20 249.47
27.88 9/9/2012 15:30 249.40
26.67 5/26/2012 14:04 250.61
28.11 9/1/2011 16:43 249.17
>31.56 8/29/2011 18:21 DRY
26.88 9/10/2012 11:35 249.33
26.39 9/9/2012 15:45 249.82
25.62 5/26/2012 14:14 250.59
29.17 9/1/2011 16:38 246.37
30.60 8/29/2011 16:15 245.61

48.0 - TDMW10 11MP14SB 61.0 50.0 - 60.0 274.31 276.21

2.5 - 4.0, 10.5 - 
TD

MW09 11MP17SB 31.0 20.0 - 30.0 274.88 277.28
14.0 - 16.0, 

31.0 - TD

MW08 11MP01SB 16.0 5.0 - 15.0 328.92 331.32

214.99 217.49

MW07 N/A 23.70 11.0 - 21.0 278.39 280.89

MW06 13.0 - 23.0N/A 26.14 20.0 - TD

14.8 - TD
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Table 3-1  Well Construction and Groundwater Depth Information

Depth 
(feet below TOC)

Date Time

Ground Water
Elevation

(feet NAVD88)

Static Water Level
GW 

Encountrered 
During Drilling 

(feet bgs)

Ground 
Elevation

(feet 
NAVD88)

Top of Casing
Elevation

(feet NAVD88)

Monitoring 
Well ID

Soil 
Boring ID

Total Well Depth
(feet below TOC)

Screened 
Interval (feet bgs)

24.24 9/9/2012 16:00 247.06
22.60 5/26/2012 14:24 248.70
DRY 9/1/2011 16:34 DRY
DRY 8/29/2011 > 12:00 DRY
3.30 9/9/2012 16:39 262.32
2.46 5/26/2012 11:04 263.16
3.70 9/1/2011 16:20 261.92
3.72 8/31/2011 13:34 261.90

24.06 9/9/2012 16:50 252.64
18.41 5/26/2012 13:45 258.29
29.70 9/1/2011 16:09 247.00
30.05 8/30/2011 18:04 246.65
27.34 9/10/2012 17:35 221.67
24.40 5/26/2012 14:45 224.61
30.01 9/1/2011 16:00 219.00
30.51 8/31/2011 10:05 218.50
18.3 9/8/2012 13:00 226.63

18.33 5/26/2012 14:56 226.60
19.59 9/1/2011 15:56 225.34
19.64 8/30/2011 10:35 225.29
8.88 9/8/2012 14:30 219.21
6.17 5/26/2012 15:08 221.92

14.90 9/1/2011 15:50 213.19
13.84 8/30/2011 11:35 214.25
10.79 9/8/2012 16:20 217.87
8.20 5/26/2012 15:03 220.46

13.78 9/1/2011 15:52 214.88
15.00 8/30/2011 9:20 213.66
24.83 9/9/2012 17:20 219.00
21.82 5/26/2012 13:10 222.01
29.87 9/1/2011 15:37 213.96
29.66 8/31/2011 15:47 214.17

38.0 - TDMW18 11MP31SB 40.0 29.0 - 39.0 241.33 243.83

16.0 - TD

MW17 11MP91SB 52.5 41.5 - 51.5 226.36 228.66
25.0 - 33.0, 

33.0 - TD

MW16 11MP30SB 22.0 11.0 - 21.0 226.09 228.09

25.7 - TD

MW15 11MP29SB 26.0 15.0 - 25.0 242.63 244.93 16.2 - TD

MW14 11MP25SB 36.0 25.0 - 35.0 246.71 249.01

1.0 - TD

MW13 11MP20SB 32.0 21.0 - 31.0 274.30 276.70 27.0 - TD

MW12 11RD13SB 15.0 4.0 - 14.0 263.22 265.62

MW11 11MP12SB 23.0 12.0 - 22.0 268.70 271.30 dry
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Table 3-1  Well Construction and Groundwater Depth Information

Depth 
(feet below TOC)

Date Time

Ground Water
Elevation

(feet NAVD88)

Static Water Level
GW 

Encountrered 
During Drilling 

(feet bgs)

Ground 
Elevation

(feet 
NAVD88)

Top of Casing
Elevation

(feet NAVD88)

Monitoring 
Well ID

Soil 
Boring ID

Total Well Depth
(feet below TOC)

Screened 
Interval (feet bgs)

16.02 9/9/2012 17:25 223.98
11.54 5/26/2012 12:59 228.46
19.47 9/1/2011 15:32 220.53
19.38 9/1/2011 9:34 220.62
5.53 9/9/2012 10:10 209.67
4.82 5/26/2012 15:26 210.38
6.97 9/1/2011 15:43 208.23
6.89 8/31/2011 8:53 208.31
8.29 9/8/2012 17:35 201.84
7.91 5/26/2012 15:36 202.22
8.82 9/1/2011 17:10 201.31
8.80 8/31/2011 10:16 201.33
7.77 9/9/2012 17:35 197.33
5.55 5/26/2012 15:44 199.55
8.48 9/1/2011 17:04 196.62
8.20 8/31/2011 11:08 196.90

15.56 9/9/2012 17:47 188.6
14.60 5/26/2012 15:56 189.56
16.01 9/1/2011 15:14 188.15
16.02 8/30/2011 16:31 188.14
16.45 9/9/2012 14:00 207.06
14.59 5/26/2012 16:15 208.92
17.61 9/1/2011 15:06 205.90
17.70 8/30/2011 14:51 205.81
33.87 9/9/2012 10:30 205.89
29.74 5/26/2012 16:22 210.02
31.88 9/1/2011 14:50 207.88
31.85 8/30/2011 18:02 207.91
34.01 9/9/2012 17:55 211.92
32.76 5/26/2012 16:30 213.17
36.30 9/1/2011 14:47 209.63
36.25 8/30/2011 11:35 209.68

34.0 - TDMW26 11MP52SB 43.0 32.0 - 42.0 244.03 245.93

20.0 TD

MW25 11MP89SB 42.0 31.0 - 41.0 237.56 239.76 32.0 - TD

MW24 11MP62SB 30.0 19.0 - 29.0 221.41 223.51

7.8 - TD

MW23 11MP66SB 29.0 18.0 - 28.0 201.96 204.16 20.0 - TD

MW22 11MP40SB 15.5 4.5 - 14.5 203.10 205.10

6.5 - TD

MW21 11MP39SB 17.5 6.5 - 16.5 208.23 210.13 7.0 - TD

MW20 11MP38SB 15.5 4.5 - 14.5 212.90 215.20

MW19 11MP33SB 43.0 32.0 - 42.0 237.70 240.00 39.0 - TD
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Table 3-1  Well Construction and Groundwater Depth Information

Depth 
(feet below TOC)

Date Time

Ground Water
Elevation

(feet NAVD88)

Static Water Level
GW 

Encountrered 
During Drilling 

(feet bgs)

Ground 
Elevation

(feet 
NAVD88)

Top of Casing
Elevation

(feet NAVD88)

Monitoring 
Well ID

Soil 
Boring ID

Total Well Depth
(feet below TOC)

Screened 
Interval (feet bgs)

28.64 9/9/2012 12:50 214.3
26.28 5/26/2012 16:38 216.66
30.37 9/1/2011 14:58 212.57
30.30 8/30/2011 16:50 212.64
27.01 9/10/2012 15:43 214.93
24.19 5/26/2012 16:41 217.75
28.61 9/1/2011 14:53 213.33
25.50 8/30/2011 14:57 216.44
61.20 9/9/2012 16:22 221.05
52.65 5/26/2012 17:09 229.60
63.21 9/1/2011 13:20 219.04
63.21 9/1/2011 13:28 219.04

nr 9/9/2012 nr nr
52.63 5/26/2012 16:58 224.78
53.53 9/1/2011 14:35 223.88
53.44 9/1/2011 15:41 223.97
36.29 9/9/2012 18:10 461.7
34.12 5/26/2012 10:10 463.87
37.51 9/1/2011 14:05 460.48
37.75 8/29/2011 13:51 460.24

17.21 9/8/2012 15:40 179.37

16.71 5/26/2012 12:45 179.87

18.86 9/1/2011 15:26 177.72
18.90 8/31/2011 15:55 177.68

5.97 9/8/2012 12:30 172.95

3.98 5/26/2012 12:33 174.94

8.19 9/1/2011 15:20 170.73
8.14 8/31/2011 17:57 170.78

MW34 AST5 MW1 NR NR 290.95 294.25 15.57 9/1/2011 16:49 278.68
MW35 AST5 MW2 NR NR 285.76 289.26 41.97 9/1/2011 16:55 247.29
MW36 AST5 MW3 NR NR 286.33 290.03 35.81 9/1/2011 16:57 254.22

10.5 - TDMW33 11RD20SB 23.0 12.0 - 22.0 176.62 178.92

34.0 - TD

MW32 11RD05SB 25.0 14.0 - 24.0 194.38 196.58 16.5 - TD

MW31 11UP11SB 44.8 33.8 - 43.8 495.79 497.99

61.0 - TD

MW30 11SM31SB 53.0 42.0 - 52.0 275.71 277.41 45.0 - TD

MW29 11MP41SB 70.0 59.0 - 69.0 280.35 282.25

49.0 - TDMW28 11MP88SB 64.0 53.0 - 63.0 239.94 241.94

MW27 11MP60SB 34.0 23.0 - 33.0 241.04 242.94 29.0 - TD
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Table 3-1  Well Construction and Groundwater Depth Information

Depth 
(feet below TOC)

Date Time

Ground Water
Elevation

(feet NAVD88)

Static Water Level
GW 

Encountrered 
During Drilling 

(feet bgs)

Ground 
Elevation

(feet 
NAVD88)

Top of Casing
Elevation

(feet NAVD88)

Monitoring 
Well ID

Soil 
Boring ID

Total Well Depth
(feet below TOC)

Screened 
Interval (feet bgs)

Notes

Elevation datum: NAVD88 calculated using GEOID09.
Top of casing (TOC) refers to the top of PVC inner casing.

Key
NR Not Recorded
TD Total depth of soil boring

TOC Top of Casing



Table 3-2  Red Devil Creek Discharge

August 18, 2011 May 26, 2012 September 12, 2012
RD10 5.5 12.2 4.6
RD04 5.9 12.7 3.5
RD13 Station not established 10.5 3.8
RD12 8.2 Station not monitored Station not monitored
RD09 6.0 13.4 3.4
RD06 6.8 14.5 3.8
RD08 7.2 14.2 3.1

Key:

cfs = cubic feet per second

Monitoring 
Location

Estimated Discharge (cfs)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 



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

 

 

 

 

i
l

 I 
i  

i i

.  
l

.  
i

.   
 

l  
i  

 
l

 
l

Table 3-3 Groundwater Baseline Sample Results, Spring 2012 

MW01 MW04 MW06 MW08 MW10 MW12 MW13 MW14 MW15 MW16 MW17 MW19 MW20 
Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA 

Analyte 
Total Inorganic Elements 
Aluminum 405 21 16 2 9870 50 Total(3020) Metals by ICP - 6010C 6010C µg/L 300 120 5.44 U 70 5.44 U 100 370 970 270 350 5.44 U 170 5.44 U 
Antimony 0.505 J 21 21 20 9100 0.49 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 5.46 51.3 9.87 0.68 1.23 0.56 924 103 6440 2.2 10.7 0.49 985 
Arsenic 13.5 21 18 13 7030 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 39 12 53 0.06 U 148 21 396 7030 4570 0.06 U 3 0.06 U 662 
Barium 83.3 21 21 7 380 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 130 60 120 30 120 120 50 280 40 40 40 50 40 
Beryllium 0.018 J 21 2 2 1.3 0.4 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.4 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 
Cadmium 0.017 J 21 1 1 1 1 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 
Calcium 20600 21 21 9 100000 8010 Total(3020) Metals by ICP - 6010C 6010C µg/L 14600 71100 31700 8150 21100 18800 10900 42600 15700 8010 17400 18400 15600 
Chromium 4.95 21 12 2 59.4 0.7 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 1.6 0.9 0.107 U 0.7 0.107 U 0.107 U 1 5.4 3 1.1 0.107 U 0.9 0.107 U 
Cobalt 1.14 21 17 9 17.4 0.1 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.5 1.4 2 0.006 U 0.1 0.2 3.2 17.4 0.6 0.3 0.006 U 0.7 0.006 U 
Copper 0.48 21 12 12 44.5 0.9 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.9 5 0.06 U 0.06 U 0.06 U 0.06 U 3.3 6.1 2 1.3 0.06 U 1 0.06 U 
Iron 8990 21 21 4 36900 20 Total(3020) Metals by ICP - 6010C 6010C µg/L 14100 220 2480 60 930 11900 940 36900 280 480 20 400 650 
Lead 0.311 21 7 5 17.9 0.3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.6 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.3 2.8 0.019 U 0.019 U 0.019 U 0.4 0.019 U 
Magnesium 11300 21 21 15 125000 3780 Total(3020) Metals by ICP - 6010C 6010C µg/L 9620 125000 32000 6130 32500 11200 16000 41300 25000 3780 13000 12800 12200 
Manganese 1120 21 19 4 10100 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 236 J 1180 J 849 0.069 UJ 185 1070 J 830 10100 J 21 J 16 0.069 UJ 37 5 
Mercury 0.0000584 6 6 6 0.00153 0.00008 Total Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.00011 0.00153 0.00076 
Nickel 2.68 21 11 10 57 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 2 35 3 0.184 U 0.184 U 0.184 U 9 18 8 0.184 U 0.184 U 0.184 U 0.184 U 
Potassium 708 21 18 10 3100 400 Total(3020) Metals by ICP - 6010C 6010C µg/L 400 1500 800 24.9 U 1000 600 1000 1000 1200 400 24.9 U 24.9 U 400 
Selenium ND 21 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 
Silicon 21 21 18900 3800 Total(3020) Metals by ICP - 6010C 6010C µg/L 6300 6300 8200 4600 4100 8800 6100 8900 6000 4800 4800 3800 4300 
Silver 0.016 J 21 1 1 0.4 0.4 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.4 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Sodium 2800 21 21 13 34300 1100 Total(3020) Metals by ICP - 6010C 6010C µg/L 2200 34300 4400 1100 3300 2900 3200 7200 2800 2200 2300 2300 2000 
Thallium 0.009 J 21 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Vanadium 0.55 21 5 5 25 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 5 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 7 3 0.027 U 0.027 U 0.027 U 0.027 U 
Zinc 1.3 21 13 12 110 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 10 50 5.86 U 20 J 5.86 U 5.86 U 10 30 20 5.86 U 5.86 U 30 10 
Total Low Level Mercury 
Mercury 0.0000584 15 15 7 0.0106 0.000002 Total Mercury by EPA 1631 EPA 1631 mg/L 0.000271 0.000211 0.000016 0.000009 0.000032 0.000008 0.000051 0.00133 0.000035 0.000002 
Dissolved Inorganic Elements 
Aluminum 8.3 J 6 1 1 70 70 Dissolved Metals by ICP (6010C) 6010C µg/L 5.48 U 5.48 U 70 5.48 U 
Antimony 0.522 J 6 6 6 32.1 1.6 Dissolved Metals by ICPMS (6020A) 6020A µg/L 1.6 32.1 1.6 26 
Arsenic 13.9 6 4 3 6340 7 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.044 U 7 0.044 U 6340 
Barium 87.7 6 6 2 160 30 Dissolved Metals by ICPMS (6020A) 6020A µg/L 60 40 30 160 
Beryllium 0.01 J 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.028 U 0.028 U 0.028 U 0.028 U 
Cadmium 0.008 J 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.1 U 0.1 U 0.1 U 0.1 U 
Calcium 20400 6 6 4 64600 7800 Dissolved Metals by ICP (6010C) 6010C µg/L 13900 64600 7800 41900 
Chromium 1.43 6 2 1 4.2 0.6 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.096 U 0.096 U 0.096 U 0.6 
Cobalt 1.21 6 6 3 10.9 0.1 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.1 1 0.2 10.9 
Copper 0.34 6 1 1 1.8 1.8 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.033 U 1.8 0.033 U 0.033 U 
Iron 8760 6 5 1 33100 60 Dissolved Metals by ICP (6010C) 6010C µg/L 2500 0.56 U 60 33100 
Lead 0.244 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.009 U 0.009 U 0.009 U 0.009 U 
Magnesium 11400 6 6 4 105000 3690 Dissolved Metals by ICP (6010C) 6010C µg/L 9340 105000 3690 38700 
Manganese 1190 6 6 1 8780 9 Dissolved Metals by ICPMS (6020A) 6020A µg/L 123 J 786 J 9 8780 J 
Mercury 0.00000114 6 6 6 0.00137 0.000077 Dissolved Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.00011 0.00137 0.00037 
Nickel 1.84 6 5 0 21 2.9 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.107 U 21 2.9 7.6 
Potassium 730 6 5 0 1500 400 Dissolved Metals by ICP (6010C) 6010C µg/L 400 1500 8.09 U 800 
Selenium ND 21 15 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.263 U 0.263 U 0.263 U 0.263 U 
Silicon 6 6 7700 3700 Dissolved Metals by ICP (6010C) 6010C µg/L 5500 6100 4500 7700 
Silver 0.004 J 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.009 U 0.009 U 0.009 U 0.009 U 
Sodium 2810 6 6 6 31200 2200 Dissolved Metals by ICP (6010C) 6010C µg/L 2200 31200 2300 7400 
Thallium ND 19 13 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.006 U 0.006 U 0.006 U 0.006 U 
Vanadium 0.74 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.026 U 0.026 U 0.026 U 0.026 U 
Zinc 0.4 J 6 3 0 30 10 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.164 U 20 0.164 U 10 
Dissolved Low Level Mercury 
Mercury 0.00000114 15 14 11 0.000077 0.000001 Dissolved Mercury by EPA 1631 EPA 1631 mg/L 0.000005 0.000057 0.000007 0.000003 0.00000017 UJ 0.000001 0.000007 0.000077 0.000007 0.000001 
Gasoline Range Organics and BTEX 
4-Bromofluorobenzene AK101 GRO/BTEX - Water AK101 % 0.5 U 
Benzene AK101 GRO/BTEX - Water AK101 µg/L 46.9 
Ethylbenzene AK101 GRO/BTEX - Water AK101 µg/L 0.5 U 
GRO by 8260 (nC6-nC10) AK101 GRO/BTEX - Water AK101 µg/L 
m p-Xylenes AK101 GRO/BTEX - Water AK101 µg/L 96.1 
Naphthalene AK101 GRO/BTEX - Water AK101 µg/L 1 U 
o-Xylene AK101 GRO/BTEX - Water AK101 µg/L 1 U 
Toluene AK101 GRO/BTEX - Water AK101 µg/L 20 U 
Total PAH AK101 GRO/BTEX - Water AK101 µg/L 2 U 
Diesel Range Organics and Residual Range Organics 5 U 
Diesel Range Organics (nC10-nC25) AK102DRO/103RRO AK 102/103 mg/L 1 U 
o-Terphenyl AK102DRO/103RRO AK 102/103 % 1 U 
Residual Range Organics (nC25-nC36) AK102DRO/103RRO AK 102/103 mg/L U 
General Chemistry 
Bicarbonate as HCO3 Alkalinity SM 2320B mg/L 79 226 230 49 218 119 43 105 55 77 112 114 130 
Carbonate as CO3 Alkalinity SM 2320B mg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Chloride Anions by ION Chromatography EPA 300.0 mg/L 0.6 0.5 1 0.7 0.6 0.4 0.7 0.8 0.8 0.7 0.6 0.4 0.5 
Fluoride Anions by ION Chromatography EPA 300.0 mg/L 0.006 U 0.006 U 0.006 U 0.006 U 0.2 0.006 U 0.006 U 0.006 U 0.8 0.006 U 0.006 U 0.006 U 0.006 U 
Nitrate-Nitrite Nitrogen (as N) Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 mg/L 0.06 0.5 0.01 U 0.43 0.01 U 0.01 U 0.26 0.01 U 0.17 0.11 0.01 U 0.01 U 0.01 U 
Sulfate Anions by ION Chromatography EPA 300.0 mg/L 12.4 514 20.1 3.3 9 0.6 2.5 189 81 25.6 5.3 5.5 9 
Total Alkalinity (as CaCO3) Alkalinity SM 2320B mg/L 64 185 189 40 179 98 36 86 45 63 91 93 107 
Total Dissolved Solids (180) Solids By SM 2540 SM 2540 mg/L 90 J 930 J 210 J 50 J 180 J 110 J 40 J 390 190 U 120 J 110 J 100 100 J 
Total Suspended Solids Solids By SM 2540 SM 2540 mg/L 47 U 9 U 2.6 U 2.6 U 8 UJ 14 U 7 UJ 171 U 2.6 U 2.6 UJ 2.6 U 17 U 
Field Parameters 
Temperature Field Test oC 7.56 5.72 9.59 4.57 6.18 3.53 3.34 6.37 5.75 5.63 3.81 4.24 3.15 
pH Field Test N/A 4.27 NR 7.12 6.01 4.8 6.32 5.1 3.3 5 5.97 6.12 6.95 7.07 
Conductance Field Test mS/cm 0.17 1.41 0.378 0.104 0.369 0.245 0.085 0.64 0.309 0.193 0.209 0.215 0.196 
Turbidity Field Test NTU 70.8 11.6 0.0 0.0 2.8 0.0 11 26.2 4 2.6 0.0 0.0 0.0 
ORP Field Test mV 90 NR -19 242 -35 -44 220 49 190 193 244 167 177 
Dissolved Oxygen Field Test mg/L 0.00 0.00 0.00 10.84 0.00 0.00 8.08 0.00 6.9 5.97 9.59 3.28 8.31 

0512MW20GW 0512MW06GW 0512MW08GW 0512MW10GW 0512MW12GW 0512MW13GW 0512MW14GW 0512MW15GW 0512MW16GW 0512MW17GW 0512MW19GW 
Units 

0512MW01GW 0512MW04GW 
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Table 3-3 Groundwater Baseline Sample Results, Spring 2012 

Analyte 

Background 
Screen ng 

Cr ter a 

No  of 
Samp es 

No  of 
Detect ons 

No  of 
Detected 
Resu ts 

Exceed ng 
Background 

Maximum 
Detected 

Va ue 

Minimum 
Detected 

Va ue 
Method 

Geograph c Area 
Samp e ID 

Station D 

Units 

MW21 
Post 1955 MPA 
0512MW21GW 

MW24 
Post 1955 MPA 
0512MW24GW 

MW25 
Post 1955 MPA 
0512MW25GW 

MW27 MW28 MW29 MW32 MW33 
Post 1955 MPA Post 1955 MPA Area Delta Delta 
0512MW27GW 0512MW28GW 0512MW29GW 0512MW32GW 0512MW33GW 

Total Inorganic Elements 
Aluminum 405 21 16 2 9870 50 Total(3020) Metals by ICP - 6010C 6010C µg/L 5.44 U 50 60 60 

12.7 
270 
13.2 

9870 
6.52 

200 
4.35 

160 
391Antimony 0.505 J 21 21 20 9100 0.49 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 9100 99 7.97 

Arsenic 13.5 21 18 13 7030 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 2540 4 7 37 73 102 2 31 
Barium 83.3 21 21 7 380 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 90 10 80 70 70 380 20 30 
Beryllium 0.018 J 21 2 2 1.3 0.4 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 1.3 0.012 U 0.012 U 
Cadmium 0.017 J 21 1 1 1 1 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 1 0.031 U 0.031 U 
Calcium 20600 21 21 9 100000 8010 Total(3020) Metals by ICP - 6010C 6010C µg/L 28700 19100 28000 100000 38900 42500 10900 15500 
Chromium 4.95 21 12 2 59.4 0.7 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.107 U 0.107 U 0.107 U 0.107 U 1.9 59.4 1 0.7 
Cobalt 1.14 21 17 9 17.4 0.1 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.006 U 0.1 1.6 2.1 4.9 12.7 1.5 0.2 
Copper 0.48 21 12 12 44.5 0.9 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 1.6 0.06 U 0.06 U 0.06 U 1.6 44.5 1.8 1.1 
Iron 8990 21 21 4 36900 20 Total(3020) Metals by ICP - 6010C 6010C µg/L 40 80 110 90 1480 14600 220 330 
Lead 0.311 21 7 5 17.9 0.3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.019 U 0.019 U 0.019 U 0.019 U 0.4 17.9 0.019 U 0.3 
Magnesium 11300 21 21 15 125000 3780 Total(3020) Metals by ICP - 6010C 6010C µg/L 27600 15200 21000 59500 29900 43900 8530 10900 
Manganese 1120 21 19 4 10100 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 3 6 J 84 1710 J 1410 J 871 J 105 J 17 J 
Mercury 0.0000584 6 6 6 0.00153 0.00008 Total Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.00016 0.00008 0.00014 
Nickel 2.68 21 11 10 57 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.184 U 0.184 U 10 57 11 39 12 0.184 U 
Potassium 708 21 18 10 3100 400 Total(3020) Metals by ICP - 6010C 6010C µg/L 2000 600 600 2600 1000 3100 400 600 
Selenium ND 21 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 
Silicon 21 21 18900 3800 Total(3020) Metals by ICP - 6010C 6010C µg/L 7600 6900 5900 7200 5100 18900 8300 9600 
Silver 0.016 J 21 1 1 0.4 0.4 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Sodium 2800 21 21 13 34300 1100 Total(3020) Metals by ICP - 6010C 6010C µg/L 3200 3700 4100 22600 10800 13600 1400 4100 
Thallium 0.009 J 21 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Vanadium 0.55 21 5 5 25 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 2 0.027 U 0.027 U 0.027 U 0.027 U 25 0.027 U 0.027 U 
Zinc 1.3 21 13 12 110 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 5.86 U 5.86 U 30 40 10 110 10 5.86 U 
Total Low Level Mercury 
Mercury 0.0000584 
Dissolved Inorganic Elements 

15 15 7 0.0106 0.000002 Total Mercury by EPA 1631 EPA 1631 mg/L 0.0106 0.00134 0.000006 0.000151 0.00021 

Aluminum 8.3 J 6 1 1 70 70 Dissolved Metals by ICP (6010C) 6010C µg/L 5.48 U 5.48 U 
Antimony 0.522 J 6 6 6 32.1 1.6 Dissolved Metals by ICPMS (6020A) 6020A µg/L 3.3 2.3 
Arsenic 13.9 6 4 3 6340 7 Dissolved Metals by ICPMS (6020A) 6020A µg/L 39 20 
Barium 87.7 6 6 2 160 30 Dissolved Metals by ICPMS (6020A) 6020A µg/L 50 150 
Beryllium 0.01 J 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.028 U 0.028 U 
Cadmium 0.008 J 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.1 U 0.1 U 
Calcium 20400 6 6 4 64600 7800 Dissolved Metals by ICP (6010C) 6010C µg/L 37500 37500 
Chromium 1.43 6 2 1 4.2 0.6 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.096 U 4.2 
Cobalt 1.21 6 6 3 10.9 0.1 Dissolved Metals by ICPMS (6020A) 6020A µg/L 3 4 
Copper 0.34 6 1 1 1.8 1.8 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.033 U 0.033 U 
Iron 8760 6 5 1 33100 60 Dissolved Metals by ICP (6010C) 6010C µg/L 670 1280 
Lead 0.244 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.009 U 0.009 U 
Magnesium 11400 6 6 4 105000 3690 Dissolved Metals by ICP (6010C) 6010C µg/L 27800 37200 
Manganese 1190 6 6 1 8780 9 Dissolved Metals by ICPMS (6020A) 6020A µg/L 924 J 406 J 
Mercury 0.00000114 6 6 6 0.00137 0.000077 Dissolved Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.00015 0.000077 0.00017 
Nickel 1.84 6 5 0 21 2.9 Dissolved Metals by ICPMS (6020A) 6020A µg/L 6 12.5 
Potassium 730 6 5 0 1500 400 Dissolved Metals by ICP (6010C) 6010C µg/L 900 1300 
Selenium ND 21 15 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.263 U 0.263 U 
Silicon 6 6 7700 3700 Dissolved Metals by ICP (6010C) 6010C µg/L 4700 3700 
Silver 0.004 J 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.009 U 0.009 U 
Sodium 2810 6 6 6 31200 2200 Dissolved Metals by ICP (6010C) 6010C µg/L 11000 12100 
Thallium ND 19 13 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.006 U 0.006 U 
Vanadium 0.74 6 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.026 U 0.026 U 
Zinc 0.4 J 6 3 0 30 10 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.164 U 30 
Dissolved Low Level Mercury 
Mercury 0.00000114 
Gasoline Range Organics and BTEX 

15 14 11 0.000077 0.000001 Dissolved Mercury by EPA 1631 EPA 1631 mg/L 0.000008 0.000038 0.000001 0.000031 0.000007 

4-Bromofluorobenzene AK101 GRO/BTEX - Water AK101 % 
Benzene AK101 GRO/BTEX - Water AK101 µg/L 
Ethylbenzene AK101 GRO/BTEX - Water AK101 µg/L 
GRO by 8260 (nC6-nC10) AK101 GRO/BTEX - Water AK101 µg/L 
m p-Xylenes AK101 GRO/BTEX - Water AK101 µg/L 
Naphthalene AK101 GRO/BTEX - Water AK101 µg/L 
o-Xylene AK101 GRO/BTEX - Water AK101 µg/L 
Toluene AK101 GRO/BTEX - Water AK101 µg/L 
Total PAH AK101 GRO/BTEX - Water AK101 µg/L 
Diesel Range Organics and Residual Range Organics 
Diesel Range Organics (nC10-nC25) AK102DRO/103RRO AK 102/103 mg/L 
o-Terphenyl AK102DRO/103RRO AK 102/103 % 
Residual Range Organics (nC25-nC36) AK102DRO/103RRO AK 102/103 mg/L 
General Chemistry 
Bicarbonate as HCO3 Alkalinity SM 2320B mg/L 188 84 133 270 233 295 58 77 
Carbonate as CO3 Alkalinity SM 2320B mg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Chloride Anions by ION Chromatography EPA 300.0 mg/L 0.4 0.5 1 1.5 0.6 0.6 0.5 0.8 
Fluoride Anions by ION Chromatography EPA 300.0 mg/L 0.4 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 
Nitrate-Nitrite Nitrogen (as N) Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 mg/L 0.01 U 0.83 1.13 0.58 0.01 U 0.01 U 0.8 0.52 
Sulfate Anions by ION Chromatography EPA 300.0 mg/L 21 37.9 41.5 360 42.8 28 12.2 18.2 
Total Alkalinity (as CaCO3) Alkalinity SM 2320B mg/L 154 69 109 221 191 242 48 63 
Total Dissolved Solids (180) Solids By SM 2540 SM 2540 mg/L 200 J 150 J 170 J 660 J 240 270 80 110 J 
Total Suspended Solids Solids By SM 2540 SM 2540 mg/L 2.6 U 2.6 UJ 2.6 UJ 30 U 934 2.6 U 8 U 
Field Parameters 
Temperature Field Test oC 2.36 4.78 14.62 9.23 7.91 

Water quality 
meter not 

functioning. 

4 2.45 
pH Field Test N/A 6.97 6.26 4.11 4.82 4.94 4.61 6.11 
Conductance Field Test mS/cm 0.37 0.25 0.258 0.925 0.464 0.139 0.193 
Turbidity Field Test NTU 0.0 0.0 0.4 2.4 32.8 6 0.5 
ORP Field Test mV 183 195 296 204 36 243 229 
Dissolved Oxygen Field Test mg/L 0.27 8.36 0.00 0.00 0.00 3.66 9.93 
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Table 3-4 Surface Water Baseline Sample Results, Spring 2012 

Analyte Background 
Screening Criteria 

No. of 
Samples 

No. of Detec-
tions 

No. of  Detected 
Results Exceeding 

Background 

Maxi mum 
Detec ted 

Value 

Mini mum 
Detec ted 

Value 
Method 

Geographic Area 
Sample ID 

Station ID 

Units 

RD04 
Red Devil Creek 

0512RD04SW 

RD05 
Red Devil Creek 

0512RD05SW 

RD06 
Red Devil Creek 
0512RD06SW 

RD08 
Red Devil Creek 

0512RD08SW 

RD09 
Red Devil Creek 

0512RD09SW 

RD10 
Red Devil Creek 

0512RD10SW 

RD12 
Red Devil Creek 

0512RD12SW 

Total Inorganic Elements 
Aluminum 80 7 6 1 90 60 Total(3020) Metals by ICP - 6010C 6010C µg/L 60 5.44 U 80 70 70 90 80 
Antimony 1.52 7 7 7 281 1.79 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 25.9 191 278 281 253 1.79 80.7 
Arsenic 1.1 7 6 6 1400 14 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 14 1400 113 112 109 0.06 U 40 
Barium 26.4 7 7 3 170 20 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 20 170 30 30 20 20 20 
Beryllium ND 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 
Cadmium ND 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 
Calcium 18400 7 7 1 37900 11000 Total(3020) Metals by ICP - 6010C 6010C µg/L 11000 37900 11900 11800 11700 11000 11100 
Chromium 0.43 7 1 1 0.6 0.6 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.107 U 0.107 U 0.107 U 0.107 U 0.107 U 0.107 U 0.6 
Cobalt 0.066 7 4 4 9.1 0.2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.006 U 9.1 0.2 0.2 0.2 0.006 U 0.006 U 
Copper 0.37 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 
Iron 138 7 7 5 1990 120 Total(3020) Metals by ICP - 6010C 6010C µg/L 120 1990 160 150 150 160 130 
Lead 0.021 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 
Magnesium 9680 7 7 1 41900 6200 Total(3020) Metals by ICP - 6010C 6010C µg/L 6280 41900 7410 7370 7250 6200 6380 
Manganese 17.5 7 7 4 525 11 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 11 J 525 22 J 20 18 11 11 
Nickel 0.44 7 1 1 36 36 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.184 U 36 0.184 U 0.184 U 0.184 U 0.184 U 0.184 U 
Potassium 218 J 7 1 1 1200 1200 Total(3020) Metals by ICP - 6010C 6010C µg/L 24.9 U 1200 24.9 U 24.9 U 24.9 U 24.9 U 24.9 U 
Selenium 0.5 J 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 
Silicon 7 7 4300 3300 Total(3020) Metals by ICP - 6010C 6010C µg/L 3300 4300 3400 3400 3400 3300 3400 
Silver ND 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Sodium 1580 7 7 1 12200 1200 Total(3020) Metals by ICP - 6010C 6010C µg/L 1200 12200 1500 1400 1400 1200 1200 
Thallium ND 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Vanadium 0.3 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 
Zinc 0.5 J 7 1 1 10 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 5.86 U 10 5.86 U 5.86 U 5.86 U 5.86 U 5.86 U 
Total Low Level Mercury 
Mercury 0.00000263 7 7 7 0.000478 0.000005 Total Mercury by EPA 1631 EPA 1631 mg/L 0.000024 0.000041 0.000328 0.000467 0.000321 0.000005 0.000478 

Dissolved Inorganic Elements 
Aluminum 11.9 J 7 0 0 Dissolved Metals by ICP (6010C) 6010C µg/L 5.48 U 5.48 U 5.48 U 5.48 U 5.48 U 5.48 U 5.48 U 
Antimony 1.4 J 7 7 7 249 1.91 Dissolved Metals by ICPMS (6020A) 6020A µg/L 17.6 95.7 195 210 249 1.91 58.5 
Arsenic 0 7 6 6 620 10 Dissolved Metals by ICPMS (6020A) 6020A µg/L 10 620 75 71 87 0.044 U 28 
Barium 24 7 7 1 90 10 Dissolved Metals by ICPMS (6020A) 6020A µg/L 20 90 20 20 20 20 10 
Beryllium ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 
Cadmium ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Calcium 19200 7 7 1 36400 10600 Dissolved Metals by ICP (6010C) 6010C µg/L 10600 36400 11400 11300 11200 10700 10700 
Chromium 0.23 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 
Cobalt 0.056 7 1 1 4.2 4.2 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.008 U 4.2 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 
Copper 0.27 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 
Iron 100 7 6 1 1100 20 Dissolved Metals by ICP (6010C) 6010C µg/L 20 1100 30 30 40 0.56 U 20 
Lead ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 
Magnesium 10200 7 7 1 38500 6010 Dissolved Metals by ICP (6010C) 6010C µg/L 6010 38500 7080 7080 7000 6020 6200 
Manganese 15.9 7 6 1 307 3 Dissolved Metals by ICPMS (6020A) 6020A µg/L 3 J 307 10 J 9 9 0.047 U 3 
Nickel 0.35 7 1 1 17.5 17.5 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.107 U 17.5 0.107 U 0.107 U 0.107 U 0.107 U 0.107 U 
Potassium 220 J 7 1 1 1300 1300 Dissolved Metals by ICP (6010C) 6010C µg/L 8.09 U 1300 8.09 U 8.09 U 8.09 U 8.09 U 8.09 U 
Selenium 0.5 J 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.263 U 0.263 U 0.263 U 0.263 U 0.263 U 0.263 U 0.263 U 
Silicon 7 7 4300 3200 Dissolved Metals by ICP (6010C) 6010C µg/L 3200 4300 3400 3400 3300 3300 3300 
Silver ND 7 1 0 0.03 0.03 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.009 U 0.009 U 0.03 0.009 U 0.009 U 0.009 U 0.009 U 
Sodium 1610 7 7 1 12300 1200 Dissolved Metals by ICP (6010C) 6010C µg/L 1200 12300 1500 1500 1400 1200 1200 
Thallium ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 
Vanadium 0.13 J 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 
Zinc ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.164 U 0.164 U 0.164 U 0.164 U 0.164 U 0.164 U 0.164 U 
Dissolved Low Level Mercury 

Mercury 0.00000637 7 7 5 0.000188 0.000002 Dissolved Mercury by EPA 1631 EPA 1631 mg/L 0.000011 0.000002 0.00002 0.000025 0.000014 0.000005 0.000188 

Arsenic Speciation 
Arsenate 7 7 83.9 0.665 EPA 1632 EPA 1632 µg/L 10.4 83.9 72.2 77 82.5 0.665 27.7 
Arsenite 7 7 409 0.014 EPA 1632 EPA 1632 µg/L 0.097 J 409 J 2.2 J 1.65 J 2.01 J 0.014 J 0.548 J 

Inorganic Arsenic 7 7 492 0.68 EPA 1632 EPA 1632 µg/L 10.5 492 74.4 78.6 84.5 0.68 28.2 

Methylmercury 

Methylmercury 0.08 J 7 7 7 0.289 0.108 EPA 1630 EPA 1630 ng/L 0.108 0.289 0.158 0.151 0.146 0.11 0.14 

General Chemistry 

Bicarbonate as HCO3 Alkalinity SM 2320B mg/L 56 298 61 65 61 56 56 

Carbonate as CO3 Alkalinity SM 2320B mg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chloride Anions by ION Chromatography EPA 300.0 mg/L 0.5 0.5 0.5 0.4 0.5 0.3 0.5 
Fluoride Anions by ION Chromatography EPA 300.0 mg/L 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 



  
 
 

-
-  

-  
-  

  

  

 

 

Table 3-4 Surface Water Baseline Sample Results, Spring 2012 

Analyte Background 
Screening Criteria 

No. of 
Samples 

No. of Detec-
tions 

No. of  Detected 
Results Exceeding 

Background 

Maxi mum 
Detec ted 

Value 

Mini mum 
Detec ted 

Value 
Method 

Geographic Area 
Sample ID 

Station ID 

Units 

RD04 
Red Devil Creek 

0512RD04SW 

RD05 
Red Devil Creek 

0512RD05SW 

RD06 
Red Devil Creek 
0512RD06SW 

RD08 
Red Devil Creek 

0512RD08SW 

RD09 
Red Devil Creek 

0512RD09SW 

RD10 
Red Devil Creek 

0512RD10SW 

RD12 
Red Devil Creek 

0512RD12SW 

Nitrate-Nitrite Nitrogen (as 
N) 

Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 mg/L 0.24 0.01 U 0.23 0.22 0.22 0.24 0.23 

Sulfate Anions by ION Chromatography EPA 300.0 mg/L 5.2 33.8 6.7 6.3 6.7 5.2 5.7 

Total Alkalinity (as CaCO3) Alkalinity SM 2320B mg/L 46 244 50 54 50 46 46 

Total Dissolved Solids (180) Solids By SM 2540 SM 2540 mg/L 70 J 260 J 70 J 30 J 60 J 60 J 50 J 

Total Organic Carbon Total Organic Carbon SM 5310B mg/L 2 0.1 U 2 2 2 2 2 
Total Suspended Solids Solids By SM 2540 SM 2540 mg/L 2.6 UJ 8 UJ 2.6 UJ 6 J 16 UJ 2.6 UJ 
Field Parameters 
Temperature Field Test °C 3.99 3.07 4.04 3.89 3.93 3.92 4.08 
pH Field Test pH units 6.54 6.28 6.78 6.53 6.43 6.55 6.82 
Conductance Field Test mS/cm 0.110 0.033 0.122 0.131 0.121 0.122 0.111 
Turbidity Field Test NTU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
ORP Field Test mV 155 38 122 204 132 167 68 
Dissolved Oxygen Field Test mg/L 13.61 0.02 17.85 19.46 16.70 14.59 14.61 

Key: 
µg/L = micrograms per liter mS/c = miliSiemens per centimeter 

CaCO3 = calcium carbonate J = analyte detected but relative percent difference was outside control limits; 
ICP = inductively-coupled plasma  therefore concentration is estimated 

ICPMS inductively-coupled plasma mg/L = milligrams per liter
 mass spectometry mV = millivolt 

ND = not detected NTU = nephelometric turbidity unit 
°C = degrees Celsius U = analyte was analyzed for but not detected. 

ORP = oxidation-reduction potential Value provided is reporting limit 
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Table 3-5 Groundwater Baseline Sample Results, Fall 2012 
MW04 MW06 MW09 MW10 MW14 MW15 

Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Post 1955 MPA Analyte Units 

Method 

Geographic Area 

Sample ID 

Station ID 
Background 
Screening 

Criteria 

No. of 
Samples 

No. of 
Detections 

No. of 
Detected 
Results 

Exceeding 
Background 

Maximum 
Detected 

Value 

Minimum 
Detected 

Value 0912MW15GW 0912MW04GW 0912MW06GW 0912MW09GW 0912MW10GW 0912MW14GW 

Total Inorganic Elements 
Aluminum 405 17 12 3 1920 50 Total(3020) Metals by ICP - 6010C 6010C µg/L 90 5.44 U 500 160 1920 50 
Antimony 0.505 J 17 17 17 9490 1.34 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 32.7 6.19 11.7 2.65 74.8 8430 
Arsenic 13.5 17 17 12 9710 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 10 34 13 110 9710 5370 
Barium 83.3 17 17 6 530 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 60 80 340 100 140 40 
Beryllium 0.018 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 
Cadmium 0.017 J 17 1 1 0.6 0.6 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.6 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 
Calcium 20600 17 17 14 98600 10300 Total(3020) Metals by ICP - 6010C 6010C µg/L 64400 32500 53100 22400 22500 23100 
Chromium 4.95 17 11 6 47.7 0.8 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 4.2 0.107 U 47.7 4 11.1 3.3 
Cobalt 1.14 17 13 8 27.8 0.1 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 3.4 1.5 6.6 0.4 8.8 0.1 
Copper 0.48 17 13 13 10.6 1.2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 6.4 0.06 U 4.3 1.2 10.6 2 
Iron 8990 17 14 3 49200 30 Total(3020) Metals by ICP - 6010C 6010C µg/L 190 2460 2070 1360 25400 40 
Lead 0.311 17 6 4 1.9 0.3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.019 U 0.019 U 0.7 0.4 1.9 0.019 U 
Magnesium 11300 17 17 16 98100 7640 Total(3020) Metals by ICP - 6010C 6010C µg/L 98100 30400 34400 32100 18700 35900 
Manganese 1120 17 15 6 7650 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 1750 J 603 4880 J 184 J 4390 J 3 
Mercury 0.0000584 7 7 7 0.00572 0.000139 Total Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.00572 J 0.0024 J 
Nickel 2.68 17 13 13 50 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 50 3 33 3 15 12 
Potassium 708 17 16 13 3700 500 Total(3020) Metals by ICP - 6010C 6010C µg/L 1400 900 2600 1200 1100 1700 
Selenium ND 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 
Silicon 17 17 10200 4400 Total(3020) Metals by ICP - 6010C 6010C µg/L 5600 9200 8800 4700 9900 7000 
Silver 0.016 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Sodium 2800 17 17 13 21400 1500 Total(3020) Metals by ICP - 6010C 6010C µg/L 8800 4400 4700 3400 4100 4500 
Thallium 0.009 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Vanadium 0.55 17 2 2 9 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.027 U 0.027 U 0.027 U 0.027 U 9 2 
Zinc 1.3 17 3 3 20 20 Total(3020) Metals by ICP - 6010C 6010C µg/L 20 3.88 U 3.88 U 3.88 U 20 3.88 U 
Total Low Level Mercury 
Mercury 0.0000584 10 8 4 0.000197 0.000008 Total Mercury by EPA 1631 EPA 1631 mg/L 0.000197 J 0.00000016 UJ 0.000172 J 0.00000016 UJ 
Dissolved Inorganic Elements 
Dissolved Mercury Dissolved Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.000254 J 0.002 J 
Dissolved Low Level Mercury 
Mercury 0.00000114 11 6 6 0.00006 0.000003 Dissolved Mercury by EPA 1631 EPA 1631 mg/L 0.00005 J 0.00000017 UJ 0.000011 J 0.00000017 UJ 
General Chemistry 

Bicarbonate as HCO3 Alkalinity SM 2320B mg/L 143 J 217 J 315 J 218 J 122 J 77 J 

Carbonate as CO3 Alkalinity SM 2320B mg/L 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 

Chloride Anions by ION Chromatography EPA 300.0 mg/L 0.5 J 0.8 0.5 J 1.2 J 0.7 J 3.5 
Fluoride Anions by ION Chromatography EPA 300.0 mg/L 0.006 UJ 0.006 U 0.006 UJ 0.006 UJ 0.006 J 0.006 U 
Nitrate-Nitrite Nitrogen (as N) Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 mg/L 0.01 UJ 0.01 U 0.1 J 0.01 UJ 0.01 UJ 0.21 
Sulfate Anions by ION Chromatography EPA 300.0 mg/L 424 J 25 20.5 J 9.3 J 41 J 128 
Total Alkalinity (as CaCO3) Alkalinity SM 2320B mg/L 117 J 178 J 258 J 178 J 100 J 63 J 
Total Dissolved Solids (180) Solids By SM 2540 SM 2540 mg/L 760 J 230 J 310 J 200 J 200 J 310 J 
Total Suspended Solids Solids By SM 2540 SM 2540 mg/L 2.6 UJ 2.6 UJ 22 J 8 J 135 J 2.6 UJ 
Field Parameters 
Temperature Field Test oC 4.61 4.25 4.48 3.56 6.60 6.58 
pH Field Test N/A 5.83 7.11 6.85 6.87 6.23 6.4 
Conductance Field Test mS/cm 1.17 0.405 0.541 0.413 0.378 0.429 
Turbidity Field Test NTU 0.0 0.8 40.1 0.0 0.0 0.0 
ORP Field Test mV 109 -22 14 -40 -39 240 
Dissolved Oxygen Field Test mg/L 0.00 1.31 2.67 0.00 0.00 6.59 
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Table 3-5 Groundwater Baseline Sample Results, Fall 2012 
No. of Station ID MW16 

Analyte 
Background 
Screening 

Criteria 

No. of 
Samples 

No. of 
Detections 

Detected 
Results 

Exceeding 

Maximum 
Detected 

Value 

Minimum 
Detected 

Value 
Units 

Geographic Area 

Sample ID 
Post 1955 MPA 
0912MW16GW 

Background Method 
Total Inorganic Elements 
Aluminum 405 17 12 3 1920 50 Total(3020) Metals by ICP - 6010C 6010C µg/L 100 
Antimony 0.505 J 17 17 17 9490 1.34 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 757 
Arsenic 13.5 17 17 12 9710 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 830 
Barium 83.3 17 17 6 530 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 50 
Beryllium 0.018 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.012 U 
Cadmium 0.017 J 17 1 1 0.6 0.6 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.031 U 
Calcium 20600 17 17 14 98600 10300 Total(3020) Metals by ICP - 6010C 6010C µg/L 24400 
Chromium 4.95 17 11 6 47.7 0.8 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.107 U 
Cobalt 1.14 17 13 8 27.8 0.1 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 7.9 
Copper 0.48 17 13 13 10.6 1.2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 1.3 
Iron 8990 17 14 3 49200 30 Total(3020) Metals by ICP - 6010C 6010C µg/L 11200 
Lead 0.311 17 6 4 1.9 0.3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.019 U 
Magnesium 11300 17 17 16 98100 7640 Total(3020) Metals by ICP - 6010C 6010C µg/L 42800 
Manganese 1120 17 15 6 7650 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 5440 
Mercury 0.0000584 7 7 7 0.00572 0.000139 Total Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.000664 J 
Nickel 2.68 17 13 13 50 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 6 
Potassium 708 17 16 13 3700 500 Total(3020) Metals by ICP - 6010C 6010C µg/L 2200 
Selenium ND 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.27 U 
Silicon 17 17 10200 4400 Total(3020) Metals by ICP - 6010C 6010C µg/L 8000 
Silver 0.016 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 
Sodium 2800 17 17 13 21400 1500 Total(3020) Metals by ICP - 6010C 6010C µg/L 5000 
Thallium 0.009 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 
Vanadium 0.55 17 2 2 9 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.027 U 
Zinc 1.3 17 3 3 20 20 Total(3020) Metals by ICP - 6010C 6010C µg/L 3.88 U 
Total Low Level Mercury 
Mercury 0.0000584 10 8 4 0.000197 0.000008 Total Mercury by EPA 1631 EPA 1631 mg/L 
Dissolved Inorganic Elements 
Dissolved Mercury Dissolved Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.000285 J 
Dissolved Low Level Mercury 
Mercury 0.00000114 11 6 6 0.00006 0.000003 Dissolved Mercury by EPA 1631 EPA 1631 mg/L 
General Chemistry 

Bicarbonate as HCO3 Alkalinity SM 2320B mg/L 138 J 

Carbonate as CO3 Alkalinity SM 2320B mg/L 1 UJ 

Chloride Anions by ION Chromatography EPA 300.0 mg/L 0.3 
Fluoride Anions by ION Chromatography EPA 300.0 mg/L 0.006 U 
Nitrate-Nitrite Nitrogen (as N) Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 mg/L 0.05 
Sulfate Anions by ION Chromatography EPA 300.0 mg/L 142 
Total Alkalinity (as CaCO3) Alkalinity SM 2320B mg/L 113 J 
Total Dissolved Solids (180) Solids By SM 2540 SM 2540 mg/L 350 J 
Total Suspended Solids Solids By SM 2540 SM 2540 mg/L 6 J 
Field Parameters 
Temperature Field Test oC 6.96 
pH Field Test N/A 6.62 
Conductance Field Test mS/cm 0.54 
Turbidity Field Test NTU 9 
ORP Field Test mV -18 
Dissolved Oxygen Field Test mg/L 1.07 
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Table 3-5 Groundwater Baseline Sample Results, Fall 2012 
No. of Station ID MW17 MW20 MW21 MW24 MW25 MW27 

Analyte 
Background 
Screening 

Criteria 

No. of 
Samples 

No. of 
Detections 

Detected 
Results 

Exceeding 

Maximum 
Detected 

Value 

Minimum 
Detected 

Value 
Units 

Geographic Area 

Sample ID 
Post 1955 MPA 
0912MW17GW 

Post 1955 MPA 
0912MW20GW 

Post 1955 MPA 
0912MW21GW 

Post 1955 MPA 
0912MW24GW 

Post 1955 MPA 
0912MW25GW 

Post 1955 MPA 
0912MW27GW 

Background Method 
Total Inorganic Elements 
Aluminum 405 17 12 3 1920 50 Total(3020) Metals by ICP - 6010C 6010C µg/L 5.44 U 5.44 U 5.44 U 5.44 U 50 150 
Antimony 0.505 J 17 17 17 9490 1.34 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 6.44 871 9490 108 69.6 12.9 
Arsenic 13.5 17 17 12 9710 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 3 221 2510 5 1160 31 
Barium 83.3 17 17 6 530 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 40 40 110 10 530 60 
Beryllium 0.018 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 
Cadmium 0.017 J 17 1 1 0.6 0.6 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 
Calcium 20600 17 17 14 98600 10300 Total(3020) Metals by ICP - 6010C 6010C µg/L 20700 19900 35100 24200 56600 98600 
Chromium 4.95 17 11 6 47.7 0.8 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.107 U 0.107 U 0.107 U 0.107 U 6.3 8.9 
Cobalt 1.14 17 13 8 27.8 0.1 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.006 U 0.006 U 0.006 U 0.006 U 27.8 1.9 
Copper 0.48 17 13 13 10.6 1.2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.06 U 0.06 U 1.9 0.06 U 3.6 2.1 
Iron 8990 17 14 3 49200 30 Total(3020) Metals by ICP - 6010C 6010C µg/L 5.06 U 30 5.06 U 5.06 U 49200 310 
Lead 0.311 17 6 4 1.9 0.3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.3 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 
Magnesium 11300 17 17 16 98100 7640 Total(3020) Metals by ICP - 6010C 6010C µg/L 13900 15700 30300 18200 32000 59000 
Manganese 1120 17 15 6 7650 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.069 U 5 2 0.069 U 7650 1280 
Mercury 0.0000584 7 7 7 0.00572 0.000139 Total Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.00108 J 0.000139 J 0.000951 J 
Nickel 2.68 17 13 13 50 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.184 U 0.184 U 3 0.184 U 24 48 
Potassium 708 17 16 13 3700 500 Total(3020) Metals by ICP - 6010C 6010C µg/L 24.9 U 600 2400 700 3700 2300 
Selenium ND 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 
Silicon 17 17 10200 4400 Total(3020) Metals by ICP - 6010C 6010C µg/L 5000 5000 9700 6800 8700 7300 
Silver 0.016 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Sodium 2800 17 17 13 21400 1500 Total(3020) Metals by ICP - 6010C 6010C µg/L 2600 2400 3400 7200 5200 21400 
Thallium 0.009 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Vanadium 0.55 17 2 2 9 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 
Zinc 1.3 17 3 3 20 20 Total(3020) Metals by ICP - 6010C 6010C µg/L 3.88 U 3.88 U 3.88 U 3.88 U 3.88 U 20 
Total Low Level Mercury 
Mercury 0.0000584 10 8 4 0.000197 0.000008 Total Mercury by EPA 1631 EPA 1631 mg/L 0.00001 J 0.000035 J 0.000112 J 
Dissolved Inorganic Elements 
Dissolved Mercury Dissolved Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.00085 J 0.000131 J 0.000138 J 
Dissolved Low Level Mercury 
Mercury 0.00000114 11 6 6 0.00006 0.000003 Dissolved Mercury by EPA 1631 EPA 1631 mg/L 0.00000017 UJ 0.00000017 UJ 0.00006 J 
General Chemistry 

Bicarbonate as HCO3 Alkalinity SM 2320B mg/L 135 J 113 J 214 J 126 J 264 J 266 J 

Carbonate as CO3 Alkalinity SM 2320B mg/L 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 

Chloride Anions by ION Chromatography EPA 300.0 mg/L 0.6 0.5 0.6 0.5 0.7 1 J 
Fluoride Anions by ION Chromatography EPA 300.0 mg/L 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 UJ 
Nitrate-Nitrite Nitrogen (as N) Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 mg/L 0.05 0.01 U 0.06 0.32 0.01 U 0.01 U 
Sulfate Anions by ION Chromatography EPA 300.0 mg/L 5.5 17.7 25.3 37.1 66.2 230 J 
Total Alkalinity (as CaCO3) Alkalinity SM 2320B mg/L 111 J 93 J 175 J 103 J 216 J 218 J 
Total Dissolved Solids (180) Solids By SM 2540 SM 2540 mg/L 130 J 140 J 270 J 190 J 380 J 640 J 
Total Suspended Solids Solids By SM 2540 SM 2540 mg/L 2.6 UJ 2.6 UJ 2.6 UJ 2.6 UJ 96 J 2.6 UJ 
Field Parameters 
Temperature Field Test oC 5.34 3.91 5.83 5.37 5.66 7.10 
pH Field Test N/A 7.28 7.03 6.86 6.80 6.64 6.40 
Conductance Field Test mS/cm 0.213 0.235 0.400 0.287 0.762 1.03 
Turbidity Field Test NTU 0.0 7.5 0.0 1.6 0.0 0.0 
ORP Field Test mV 130 202 173 212 -58 87 
Dissolved Oxygen Field Test mg/L 5.42 6.66 2.73 5.86 0.00 0.00 
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Table 3-5 Groundwater Baseline Sample Results, Fall 2012 

Analyte 
Background 
Screening 

Criteria 

No. of 
Samples 

No. of 
Detections 

No. of 
Detected 
Results 

Exceeding 
Background 

Maximum 
Detected 

Value 

Minimum 
Detected 

Value 
Method 

Geographic Area 

Sample ID 

Station ID 

Units 

MW28 

Post 1955 MPA 
0912MW28GW 

MW29 
Surface Mined 

Area 
0912MW29GW 

MW32 
Red Devil Creek 

Delta 
0912MW32GW 

MW33 
Red Devil Creek 

Delta 
0912MW33GW 

Total Inorganic Elements 
Aluminum 405 17 12 3 1920 50 Total(3020) Metals by ICP - 6010C 6010C µg/L 440 140 400 150 
Antimony 0.505 J 17 17 17 9490 1.34 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 17.4 1.34 6.35 417 
Arsenic 13.5 17 17 12 9710 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 68 44 3 29 
Barium 83.3 17 17 6 530 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 70 230 30 40 
Beryllium 0.018 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.012 U 0.012 U 0.012 U 0.012 U 
Cadmium 0.017 J 17 1 1 0.6 0.6 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.031 U 0.031 U 0.031 U 0.031 U 
Calcium 20600 17 17 14 98600 10300 Total(3020) Metals by ICP - 6010C 6010C µg/L 40900 50200 10300 17100 
Chromium 4.95 17 11 6 47.7 0.8 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 8 5.1 1.5 0.8 
Cobalt 1.14 17 13 8 27.8 0.1 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 3.9 0.8 0.6 0.2 
Copper 0.48 17 13 13 10.6 1.2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 2.6 1.2 2.9 1.3 
Iron 8990 17 14 3 49200 30 Total(3020) Metals by ICP - 6010C 6010C µg/L 2250 2690 620 370 
Lead 0.311 17 6 4 1.9 0.3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.8 0.019 U 0.3 0.019 U 
Magnesium 11300 17 17 16 98100 7640 Total(3020) Metals by ICP - 6010C 6010C µg/L 29200 48200 7640 11600 
Manganese 1120 17 15 6 7650 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 1070 J 398 27 16 
Mercury 0.0000584 7 7 7 0.00572 0.000139 Total Mercury by EPA 245.1 - Water EPA 245.1 mg/L 0.000183 J 
Nickel 2.68 17 13 13 50 3 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 11 4 9 0.184 U 
Potassium 708 17 16 13 3700 500 Total(3020) Metals by ICP - 6010C 6010C µg/L 1200 1100 500 800 
Selenium ND 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.27 U 0.27 U 0.27 U 0.27 U 
Silicon 17 17 10200 4400 Total(3020) Metals by ICP - 6010C 6010C µg/L 5600 4400 9800 10200 
Silver 0.016 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 
Sodium 2800 17 17 13 21400 1500 Total(3020) Metals by ICP - 6010C 6010C µg/L 11100 2600 1500 5000 
Thallium 0.009 J 17 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 
Vanadium 0.55 17 2 2 9 2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.027 U 0.027 U 0.027 U 0.027 U 
Zinc 1.3 17 3 3 20 20 Total(3020) Metals by ICP - 6010C 6010C µg/L 3.88 U 3.88 U 3.88 U 3.88 U 
Total Low Level Mercury 
Mercury 0.0000584 10 8 4 0.000197 0.000008 Total Mercury by EPA 1631 EPA 1631 mg/L 0.000008 J 0.00019 J 0.00001 J 
Dissolved Inorganic Elements 
Dissolved Mercury Dissolved Mercury by EPA 245.1 - Water EPA 245.1 mg/L 
Dissolved Low Level Mercury 
Mercury 0.00000114 11 6 6 0.00006 0.000003 Dissolved Mercury by EPA 1631 EPA 1631 mg/L 0.000026 J 0.000007 J 0.000028 JU 0.000003 J 
General Chemistry 

Bicarbonate as HCO3 Alkalinity SM 2320B mg/L 255 J 333 J 47 J 99 J 

Carbonate as CO3 Alkalinity SM 2320B mg/L 1 UJ 1 UJ 1 UJ 1 UJ 

Chloride Anions by ION Chromatography EPA 300.0 mg/L 0.6 J 0.7 0.5 0.8 
Fluoride Anions by ION Chromatography EPA 300.0 mg/L 0.006 J 0.3 0.006 U 0.006 U 
Nitrate-Nitrite Nitrogen (as N) Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 mg/L 0.01 UJ 0.01 U 0.89 0.16 
Sulfate Anions by ION Chromatography EPA 300.0 mg/L 40.5 J 28.1 15.8 14.9 
Total Alkalinity (as CaCO3) Alkalinity SM 2320B mg/L 209 J 273 J 39 J 81 J 
Total Dissolved Solids (180) Solids By SM 2540 SM 2540 mg/L 280 J 330 J 120 J 140 J 
Total Suspended Solids Solids By SM 2540 SM 2540 mg/L 38 J 13 J 2.6 UJ 8 J 
Field Parameters 
Temperature Field Test oC 6.69 4.37 3.76 3.86 
pH Field Test N/A 6.57 6.83 5.58 6.38 
Conductance Field Test mS/cm 0.514 0.641 0.135 0.223 
Turbidity Field Test NTU 0.0 0.0 0.0 0.0 
ORP Field Test mV 13 24 215 183 
Dissolved Oxygen Field Test mg/L 0.00 0.00 5.09 5.72 



 

 
 

  

Table 3-6 Surface Water Baseline Sample Results, Fall 2012 

Analyte Background 
Screening Criteria 

No. of Samples No. of Detections 
No. of  Detected 

Results Exceeding 
Background 

Maximum 
Detected Value 

Minimum 
Detected Value 

Method 

Geographic Area 
Sample ID 

Station ID 

Units 

RD04 
Red Devil Creek 

0912RD04SW 

RD05 
Red Devil Creek 

0912RD05SW 

RD06 
Red Devil Creek 

0912RD06SW 

RD08 
Red Devil Creek 

0912RD08SW 

RD09 
Red Devil Creek 

0912RD09SW 

RD10 
Red Devil Creek 

0912RD10SW 

RD12 
Red Devil Creek 
0912RD12SW 

Total Inorganic Elements 
Aluminum 80 7 0 0 Total(3020) Metals by ICP - 6010C 6010C µg/L 5.44 U 5.44 U 5.44 U 5.44 U 5.44 U 5.44 U 5.44 U 
Antimony 1.52 7 7 7 243 1.6 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 27.3 38.2 227 243 195 1.6 80.3 
Arsenic 1.1 7 6 6 842 14 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 14 842 88 90 83 0.06 U 30 
Barium 26.4 7 7 4 110 20 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 20 110 30 30 30 20 20 
Beryllium ND 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 
Cadmium ND 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 0.031 U 
Calcium 18400 7 7 1 41500 15600 Total(3020) Metals by ICP - 6010C 6010C µg/L 15600 41500 16900 16800 16700 16000 15700 
Chromium 0.43 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.107 U 0.107 U 0.107 U 0.107 U 0.107 U 0.107 U 0.107 U 
Cobalt 0.066 7 4 4 5.9 0.2 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.006 U 5.9 0.2 0.2 0.2 0.006 U 0.006 U 
Copper 0.37 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 
Iron 138 7 7 3 2320 90 Total(3020) Metals by ICP - 6010C 6010C µg/L 110 2320 150 130 150 90 100 
Lead 0.021 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 
Magnesium 9680 7 7 4 42600 8490 Total(3020) Metals by ICP - 6010C 6010C µg/L 8490 42600 10200 10000 10000 8580 8640 
Manganese 17.5 7 7 4 420 10 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 11 420 24 J 22 22 10 11 
Nickel 0.44 7 1 1 22 22 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.184 U 22 0.184 U 0.184 U 0.184 U 0.184 U 0.184 U 
Potassium 218 J 7 1 1 1400 1400 Total(3020) Metals by ICP - 6010C 6010C µg/L 24.9 U 1400 24.9 U 24.9 U 24.9 U 24.9 U 24.9 U 
Selenium 0.5 J 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 
Silicon 7 7 4600 3900 Total(3020) Metals by ICP - 6010C 6010C µg/L 3900 4600 4100 4000 4000 3900 3900 
Silver ND 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Sodium 1580 7 7 4 10900 1500 Total(3020) Metals by ICP - 6010C 6010C µg/L 1500 10900 1900 1900 1800 1500 1500 
Thallium ND 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
Vanadium 0.3 7 0 0 Total (3020) Metals by ICPMS - 6020A 6020A µg/L 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 
Zinc 0.5 J 7 0 0 Total(3020) Metals by ICP - 6010C 6010C µg/L 3.88 U 3.88 U 3.88 U 3.88 U 3.88 U 3.88 U 3.88 U 
Total Low Level Mercury 
Mercury 0.00000263 7 7 7 0.00012 0.000004 Total Mercury by EPA 1631 EPA 1631 mg/L 0.000012 J 0.000007 J 0.000046 J 0.00012 J 0.000097 J 0.000004 J 0.000053 J 
Dissolved Inorganic Elements 
Aluminum 11.9 J 7 0 0 0 0 Dissolved Metals by ICP (6010C) 6010C µg/L 5.48 U 5.48 U 5.48 U 5.48 U 5.48 U 5.48 U 5.48 U 
Antimony 1.4 J 7 7 7 226 1.6 Dissolved Metals by ICPMS (6020A) 6020A µg/L 25.9 15.8 192 226 186 1.6 77.3 
Arsenic 0.9 7 6 6 619 14 Dissolved Metals by ICPMS (6020A) 6020A µg/L 14 619 71 77 71 0.044 U 28 
Barium 24 7 7 1 100 20 Dissolved Metals by ICPMS (6020A) 6020A µg/L 20 100 20 20 20 20 20 
Beryllium ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 
Cadmium ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Calcium 19200 7 7 1 37400 14300 Dissolved Metals by ICP (6010C) 6010C µg/L 14400 37400 15300 15400 15200 14500 14300 
Chromium 0.23 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 0.096 U 
Cobalt 0.056 7 4 4 4.7 0.1 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.008 U 4.7 0.1 0.1 0.2 0.008 U 0.008 U 
Copper 0.27 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 
Iron 100 7 7 1 1570 40 Dissolved Metals by ICP (6010C) 6010C µg/L 60 1570 70 50 70 40 50 
Lead ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 
Magnesium 10200 7 7 1 38700 7830 Dissolved Metals by ICP (6010C) 6010C µg/L 7890 38700 9250 9280 9210 7830 7960 
Manganese 15.9 7 7 4 386 6 Dissolved Metals by ICPMS (6020A) 6020A µg/L 7 386 J 18 J 17 17 6 8 
Nickel 0.35 7 4 4 17.6 0.7 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.107 U 17.6 0.7 0.8 0.8 0.107 U 0.107 U 
Potassium 220 J 7 1 1 1300 1300 Dissolved Metals by ICP (6010C) 6010C µg/L 8.09 U 1300 8.09 U 8.09 U 8.09 U 8.09 U 8.09 U 
Selenium 0.5 J 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.263 U 0.263 U 0.263 U 0.263 U 0.263 U 0.263 U 0.263 U 
Silicon 7 7 4200 3500 Dissolved Metals by ICP (6010C) 6010C µg/L 3500 4200 3600 3700 3600 3500 3500 
Silver ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 
Sodium 1610 7 7 4 10300 1500 Dissolved Metals by ICP (6010C) 6010C µg/L 1600 10300 1900 1900 1800 1500 1500 
Thallium ND 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 
Vanadium 0.13 J 7 0 0 Dissolved Metals by ICPMS (6020A) 6020A µg/L 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 0.026 U 
Zinc ND 7 0 0 Dissolved Metals by ICP (6010C) 6010C µg/L 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 



 
 

  

 

  

 

Table 3-6 Surface Water Baseline Sample Results, Fall 2012 

Analyte Background 
Screening Criteria 

No. of Samples No. of Detections 
No. of  Detected 

Results Exceeding 
Background 

Maximum 
Detected Value 

Minimum 
Detected Value 

Method 

Geographic Area 
Sample ID 

Station ID 

Units 

RD04 
Red Devil Creek 

0912RD04SW 

RD05 
Red Devil Creek 

0912RD05SW 

RD06 
Red Devil Creek 

0912RD06SW 

RD08 
Red Devil Creek 

0912RD08SW 

RD09 
Red Devil Creek 

0912RD09SW 

RD10 
Red Devil Creek 

0912RD10SW 

RD12 
Red Devil Creek 
0912RD12SW 

Dissolved Low Level Mercury 
Mercury 0.00000637 7 6 5 0.000013 0.00000017 Dissolved Mercury by EPA 1631 EPA 1631 mg/L 0.000008 J 0.000000 J 0.000012 J 0.000013 J 0.00001 J 0.000003 UJ 0.000012 J 
Arsenic Speciation 
Arsenate 7 7 275 0.774 EPA 1632 EPA 1632 µg/L 13.2 275 76.6 78.2 71.2 0.774 24.6 
Arsenite 7 7 492 0.094 EPA 1632 EPA 1632 µg/L 0.256 492 8.97 4.87 9.65 0.094 0.4 
Inorganic Arsenic 7 7 767 0.868 EPA 1632 EPA 1632 µg/L 13.4 767 85.6 83 80.9 0.868 25 
Methylmercury 
Methylmercury 0.08 J 7 7 7 0.392 0.101 EPA 1630 EPA 1630 ng/L 0.236 0.392 0.132 0.137 0.118 0.101 0.118 
General Chemistry 
Bicarbonate as HCO3 Alkalinity SM 2320B mg/L 81 319 89 89 87 88 85 
Carbonate as CO3 Alkalinity SM 2320B mg/L 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 
Chloride Anions by ION Chromatography EPA 300.0 mg/L 0.5 0.7 0.4 0.5 0.5 0.4 0.5 
Fluoride Anions by ION Chromatography EPA 300.0 mg/L 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 
Nitrate-Nitrite Nitrogen (as N) Nitrogen, Nitrate-Nitrite (as N) EPA 353.2 mg/L 0.01 U 0.01 U 0.43 0.01 U 0.01 U 0.05 0.2 
Sulfate Anions by ION Chromatography EPA 300.0 mg/L 6.6 36.5 9.1 8.7 9.2 6.2 7.1 
Total Alkalinity (as CaCO3) Alkalinity SM 2320B mg/L 66 261 73 73 71 72 70 
Total Dissolved Solids (180) Solids By SM 2540 SM 2540 mg/L 120 300 120 130 110 120 120 
Total Organic Carbon Total Organic Carbon SM 5310B mg/L 2 0.1 U 2 2 2 2 2 
Total Suspended Solids Solids By SM 2540 SM 2540 mg/L 2.6 U 7 2.6 2.6 U 2.6 U 2.6 U 2.6 U 
Field Parameters 
Temperature Field Test oC 4.29 7.42 2.64 2.40 3.13 3.95 4.41 
pH Field Test pH units 7.92 7.65 6.75 6.01 6.92 6.35 8.0 
Conductance Field Test mS/cm 0.168 0.329 0.206 0.214 0.204 0.172 0.148 
Turbidity Field Test NTU 0.0 3.8 0.0 0.0 0.0 0.0 8.1 
ORP Field Test mV 38 -67 184 238 154 208 51 
Dissolved Oxygen Field Test mg/L 9.77 10.40 11.04 10.40 11.28 14.75 8.45 

Key: 
µg/L = micrograms per liter mS/c = miliSiemens per centimeter 

CaCO3 = calcium carbonate J = analyte detected but relative percent difference was outside control limits; 
ICP = inductively-coupled plasma  therefore concentration is estimated 

ICPMS inductively-coupled plasma mg/L = milligrams per liter
 mass spectometry mV = millivolt 

ND = not detected NTU = nephelometric turbidity unit 
°C = degrees Celsius U = analyte was analyzed for but not detected. 

ORP = oxidation-reduction potential Value provided is reporting limit 



 

 
 

 

 
 

Table 3-7  Red Devil Creek Surface Water Loading, May 2012 – Antimony, 
Arsenic, Mercury, and Methylmercury (kg/day) 

Station ID RD10 RD04 RD13 RD09 RD06 RD08 
Sample ID 0512RD10SW 0512RD04SW 0512RD12SW 0512RD09SW 0512RD06SW 0512RD08SW 

Total Antimony 0.053 0.80 2.1 8.3 9.8 9.8 
Total Arsenic NA 0.43 1.0 3.6 4.0 3.9 
Total Mercury 1.5E-04 7.4E-04 1.2E-02 1.0E-02 1.2E-02 1.6E-02 
Methylmercury 3.3E-06 3.3E-06 3.6E-06 4.8E-06 5.6E-06 5.2E-06 

kg/day = kilograms per day
 

NA = Not calculated because sample results was nondetect.
 

Table 3-8  Red Devil Creek Surface Water Loading, September 2012 – Antimony, 
Arsenic, Mercury, and Methylmercury (kg/day) 

Station ID RD10 RD04 RD13 RD09 RD06 RD08 
Sample ID 0912RD10SW 0912RD04SW 0912RD12SW 0912RD09SW 0912RD06SW 0912RD08SW 

Total Antimony 0.018 0.23 0.7 1.6 2.1 1.8 
Total Arsenic NA 0.12 0.3 0.7 0.8 0.7 
Total Mercury 4.5E-05 1.0E-04 4.9E-04 8.1E-04 4.3E-04 9.1E-04 
Methylmercury 1.1E-06 2.0E-06 1.1E-06 9.8E-07 1.2E-06 1.0E-06 

kg/day = kilograms per day
 

NA = Not calculated because sample results was nondetect.
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DATA REVIEW MEMORANDUM 

DATE: November 14, 2012 

TO: Bill Richards, Project Manager, E & E, Seattle, WA 

FROM: Mindy Song, E & E, Long Beach, CA ·~A 1;/ 1//12-

SUBJ: Data Review: Red Devil Mine 

I. SAMPLE IDENTIFICATION 

For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1. Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD's as batch QC for additional analytical testing. All samples were sent to Inter

Mountain Labs in Sheridan, WY for analysis. All tables are included at the end of this 

memorandum. 

Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted. 

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum. Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing 

Work Orders, Tests and Number of Samples included in this DVM 

~·fz~lms-ci ~~1-'"' ':C;""'' ;i; 
51 SM 2540 ITDS 12 

S1 SM 2540 ITSS 12 

S1 " SM 2320B I i 12 

S1 "a'"' SM 5310B ITOC 12 

St "a'"' EPA ::~oo CJ/353.2 !ilnjnno 12 

St "a'"' EPA 6010Ci 'Metals 12 

St "a'"' EPA 6010Ci Total 12 
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II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COC) and in field notebooks. Samples were analyzed as specified on 

the COC. Samples were packaged, shipped and received as specified in the work plan. 

All samples must be received cold ( 4 ±2) °C and in good condition as documented on the 

Cooler Receipt Form. 

REVIEW RESULTS: 

All sample procedures were followed and the sample coolers were received at 7.6 

°C. No problems with the condition of the sample upon receipt are documented. Since 

the samples were received at temperature outside of range (>6 °C), the detected results 

were qualified as estimated (J) and the non-detected results were qualified as estimated 

(UJ) for the analyses of Anions. Qualification for metals, TDS, TSS, Total Alkalinity, and 

TOC was not necessary. 

Ill. LABORATORY DATA 

1.0 HOLDING TIMES 

Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection. 

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

REVIEW RESULTS: 

All samples were analyzed within the project and method specified holding times 

for all analytes except Total Dissolved solids and Total Suspended Solids. The detected 

TDS and TSS results were qualified as estimated (J) and the non-detected TDS and 

TSS results were qualified as estimated (UJ). 
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2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process. As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL). If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related. If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable. 

REVIEW RESULTS: 

All blanks were performed at the required frequency. No analytes except trace 

amount (0.14 mg/L) of magnesium were detected in the method blank at reporting limit 

levels. Finding does not require qualification since sample concentration was greater 

than 5x the blank concentration. 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities. Samples are spiked with surrogate 

compounds prior to preparation and analysis. Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds. Sample surrogate 

recoveries outside QC limits (if applicable) are presented in Table 3. 

REVIEW RESULTS: 

Not applicable for these analyses. 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the affects that the sample matrix exerts on the 

digestion/extraction and measurement methodology. MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 

in the analysis procedure. These results are presented in Table 4 (if applicable). The 
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potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis. However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples. Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects. An MSD analysis is 

performed to evaluate the precision of the sample results. Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples. The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

REVIEW RESULTS: 

The MS/MSD sample analyses were performed on sample 0912RD09SW at the 

required frequency. MS/MSD recoveries were within the control limits generated by the 

laboratory. 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation. The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges

tion/sample preparation procedures and/or instrument operations. The LCS results 

outside QC limits are presented in Table 5 (if applicable). Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern. If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required. All recoveries should be above 10% or the non-detect results 

flagged "UR" as rejected. 

REVIEW RESULTS: 

All LCS analyses were within control limits and performed at the required 

frequency. 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 
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Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard) compounds and identification of an 

acceptable mass spectrum. Compounds detected below the POL in samples should be 

considered estimated and are qualified "J." The samples with compounds above the 

linear range were all re-analyzed at a higher dilution factor. 

REVIEW RESULTS: 

All compound identification and quantitation criteria were achieved. 

V. FIELD DUPLICATE SAMPLE RESULTS 

Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory. Field duplicate results are summarized in Table 7 

(if applicable). The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision. It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples. The QC criteria used to assess field 

duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria. If both compounds were below 

the laboratory POL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision. There are no 

guidelines regarding data qualification based on poor field duplicate precision. 

Professional judgment was used to determine whether or not to qualify results. 

REVIEW RESULTS: 

No Field duplicates analyses were performed on this SDG. The RPD ratings are 

listed on Table 7 as "Good" if the RPD is less than field duplicate QC criteria of 40% and 

as "Poor" if the RPD exceeded the field duplicate QC criteria. 

All the results show good precision in the sample pair as noted on table 7. 

Qualifiers were only added to the field duplicate sample pair results as noted. 

6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable with qualification as noted in this report. 
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Table 28- List of Samples Qualified for Field Blank Contamination 

Table 3 - List of Samples with Surrogates outside Control Limits 

I 
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Table 4- List MS/MSD Recoveries and RPDs outside Control Limits 

Table 5 - List LCS Recoveries outside Control Limits 

1 l I 

Table 6 -Samples that were Re-analyzed 

r 1 
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/I~M~.... . L Your Environmental Monitoring Partner 
~~=~:i3 Inter-Mountain Labs----------------------------------=----
i'NnK·MOIIHTIIIH tAils 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 1019/2012 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Report ID: S1209429001 

Work Order: S1209429 
Project: Red Devil Mine Collection Date: 9/11/20121:12:00 PM 
Lab ID: S1209429-001 Date Received: 9/25/2012 11:45:00 AM 
Cltent Sample ID: 0912RD09SW Sampler: 
COC: RDM-0912-003 Matrix: Water 

Analyses Result RL Qual Units Date Analyzedllnlt Method 

General Parameters 

Total Dissolved Solids (180) 110 ) 10 H mg!L 09/25/20121456 JCG SM 2540 
Total Suspended Solids NO VJ' 5 H mg/L 09/25i20121612 JCG SM 2540 
Alkalinity, Total (As CaC03) 71 5 mg/L 09i25i20121923 KV SM 2320B 
Total Organic Carbon 2 1 mg/L 09i26i20121019 AMB SM 5310B 

Anions 
Alkalinity, Bicarbonate as HC03 87 -:; 5 mg/L 09i25i20121923 KV SM 2320B 
Alkalinity, Carbonate as C03 NO li 1 5 mg/L 09i25i20121923 KV SM 2320B 
Chloride 0.5 j 0.2 mg/L 09i25i2012 2237 AM EPA300.0 
Fluoride NO U:f 0.2 mgll 09i25i2012 2237 AM EPA300.0 
Nitrogen, Nitrate-Nitrile (as N} NO v.:ro.o5 mgil 09i25i2012 1634 RH EPA353.2 
Sulfate 9.2&5 0.2 mgll 09i25i2012 2237 AM EPA300.0 

Dissolved Metals 
Aluminum NO 50 ~giL 09i26i2012 1252 DG 6010C 
Antimony 186 0.2 ~giL 09i28i2012 1242 MS 6020A 
Arsenic 71 2 ~gil 09i28i2012 1242 MS 6020A 
Barium 20 10 ~gil 09i28i20121242 MS 6020A 
Beryllium NO 0.2 ~gil 09i28i20121242 MS 6020A 
Cadmium NO 0.9 ~giL 09i28i20121242 MS 6020A 
Calcium 15200 50 ~gil 09i26i20121252 DG 6010C 
Chromium NO 0.5 ~giL 09i28i20121242 MS 6020A 
Cobalt 0.2 0.1 ~gil 09i28i20121242 MS 6020A 
Copper NO 0.9 ~giL 09i28i2012 1242 MS 6020A 
Iron 70 20 ~gil 09126i2012 1252 DG 6010C 
Lead NO 0.14 ~gil 09/28i2012 1242 MS 6020A 
Magnesium 9210 20 ~gil 09i26i2012 1252 DG 6010C 
Manganese 17 2 ~gil 09i28i20121242 MS 6020A 
Nickel 0.8 0.7 ~gil 09i28i20121242 MS 6020A 
Potassium NO 400 ~gil 09i26i20121252 DG 6010C 
Selenium NO 2 ~gil 09i28i20121242 MS 6020A 
Silicon 3600 400 ~gil 09i26i20121252 OG 6010C 
Sliver NO 0.2 ~gil 09i28i20121242 MS 6020A 
Sodium 1800 200 ~giL 09i26i20121252 DG 6010C 
Thallium NO 0.3 ~giL 09i28i20121242 MS 6020A 
Vanadium NO 2 ~giL 09i28i20121242 MS 6020A 
Zinc NO 10 ~giL 09i26i20121252 DG 6010C 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Umlt 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~---
Lacey Ketron, Water Lab Supervisor 

B 
E 
J 
M 
0 

Analyte detected In the associated Method Blank 
Value above quantitation range 

Value exceeds Monthly Ave or MCL 
Analyte detected below quantitation !!mils ~ 

Outside the Range of Dilutions .~ (I 
1 

Is-
1

/2-
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/I~M~I:: Your Environmental Monitoring Partner 
~~~~~ Inter-Mountain Labs--------------------------------=----
•»nst-MoulnA•» uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Report ID: S1209429001 

Work Order: S1209429 
Project: Red Devil Mine Collection Date: 9/11120121:12:00 PM 
Lab ID: S1209429-001 Date Received: 9/25/2012 11:45:00 AM 
Client Sample ID: 0912RD09SW Sampler: 
COC: RDM-0912-003 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Total Metals 
Aluminum ND 50 ~g/L 10/01120121953 DG 6010C 

Antimony 195 0.07 ~g/L 09/28/20121301 MS 6020A 

Arsenic 83 2 ~g/L 09/28/20121301 MS 6020A 

Barium 30 10 ~giL 09/28/20121301 MS 6020A 

Beryllium ND 0.2 ~giL 09/28/2012 1301 MS 6020A 

Cadmium ND 0.5 ~giL 09/28/2012 1301 MS 6020A 

Calcium 16700 50 ~g/L 10/01/20121953 DG 6010C 

Chromium ND 0.5 ~g/L Qg/28/20121301 MS 6020A 

Cobalt 0.2 0.1 ~g/L Qg/28/20121301 MS 6020A 

Copper ND 0.9 ~g/L 09/28/20121301 MS 6020A 

Iron 150 20 ~g/L 10/01/20121953 DG 6010C 

Lead ND 0.3 ~g/L 09/28/20121301 MS 6020A 

Magnesium 10000 20 ~g/L 10/01120121953 DG 6010C 

Manganese 22 2 ~giL 09/28/20121301 MS 6020A 

Nickel ND 2 ~giL 09/28/20121301 MS 6020A 

Potassium ND 400 ~g/L 10/01/20121953 DG 6010C 

Selenium ND 3 ~g/L 09/28/20121301 MS 6020A 

Silicon 4000 400 ~g/L 10/01/20121953 DG 6010C 

Silver ND 0.3 ~g/L 09/28/2012 1301 MS 6020A 

Sodium 1800 200 ~g/L 10/01/20121953 DG 6010C 

Thallium ND 0.3 ~g/L 09/28/20121301 MS 6020A 

Vanadium ND 2 ~giL 09/28/20121301 MS 6020A 

Zinc ND 10 ~g/L 10/01120121953 DG 6010C 

,/?;?;r--~ 
t//!S/11-

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above qua nutation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quanlitatlon limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 
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/•~m··~ .... L Your Environmental Monitoring Partner 
~:5!::~3 Inter-Mountain labs----------------------------------=----
IHHR·MoUHTAIH uus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 Report ID: S1209429001 
Seattle, WA 98104 

Work Order: S1209429 
Project: Red Devil Mine Collection Date: 9/11/2012 7:00:00 AM 
Lab ID: S1209429-002 Date Received: 9/25/2012 11:45:00 AM 
Client Sample ID: 0912RD21SW Sampler: 
COC: RDM-0912-003 Matrix: Water 

Analyses Result RL Quat Units Dale Analyzed/lnit Method 

General Parameters 
Total Dissolved Solids (180) 120 J 10 H mg/L 09/25/2012 1458 JCG SM 2540 
Total Suspended Solids NO U3 5 H mg/L 09/25/20121613 JCG SM 2540 
Alkalinity, Total (As CaC03) 72 5 mg/L 09/25/20121939 KV SM 2320B 
T alai Organic Carbon 2 mg/L 09/26/20121104 AMB SM 5310B 

Anions 
Alkalinity, Bicarbonate as HC03 88 ') 5 mg/L 09/25/2012 1939 KV SM 2320B 
Alkalinity, Carbonate as C03 NO UJ' 5 mg/L 09/25/20121939 KV SM 2320B 
Chloride 0.5 ·J 0.2 mg/l 09/26/2012 003 AM EPA300.0 
Fluoride NO V:f 0.2 mg/l 09/26/2012 003 AM EPA 300.0 
Nitrogen, Nitrate-Nitrite {as N) 0.3 7 0.1 mg/l 10/01/20121612 AMB EPA353.2 
Sulfate 8.8 J 0.2 mg/l 09/26/2012 003 AM EPA300.0 

Dissolved Metals 
Aluminum NO 50 ~gil 09/26/2012 1259 OG 6010C 
Antimony 197 0.2 ~gil 09/28/2012 1325 MS 6020A 
Arsenic 74 2 ~gil 09/28/2012 1325 MS 6020A 
Barium 20 10 ~gil 09/28/20121325 MS 6020A 
Beryllium NO 0.2 ~gil 09/28/20121325 MS 6020A 
Cadmium NO 0.9 ~gil 09/28/20121325 MS 6020A 
Calcium 15200 50 ~gil 09/26/20121259 DG 6010C 
Chromium NO 0.5 ~gil 09/28/20121325 MS 6020A 
Cobalt 0.2 0.1 ~gil 09/28/2012 1325 MS 6020A 
Copper NO 0.9 ~gil 09/28/2012 1325 MS 6020A 
Iron 70 20 ~giL 09/26/2012 1259 OG 6010C 
lead NO 0.14 ~gil 09/28/2012 1325 MS 6020A 
Magnesium 9200 20 ~gil 09/26/20121259 OG 6010C 
Manganese 19 2 ~gil 09/28/20121325 MS 6020A 
Nickel 0.8 0.7 ~gil 09/28/2012 1325 MS 6020A 
Potassium NO 400 ~gil 09/26/20121259 OG 6010C 
Selenium NO 2 ~gil 09/28/2012 1325 MS 6020A 
Silicon 3600 400 ~gil 09/26/2012 1259 DG 6010C 
Silver NO 0.2 ~gil 09/28/20121325 MS 6020A 
Sodium 1900 200 ~gil 09/26/20121259 DG 6010C 
Thallium NO 0.3 ~gil 09/28/20121325 MS 6020A 
Vanadium ND 2 ~gil 09/28/20121325 MS 6020A 
Zinc NO 10 ~gil 09/26/20121259 DG 6010C 

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

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Max!mum Contaminant Level 

C Calculated Value 
H Holding l!mes for preparation or analysis exceeded 
l Analyzed by a contract laboratory 

NO Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~"' -:5=~=--- _ 
lacey Ketron, Water lab Supervisor 

B 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitatlon limits 
Value exceeds Monthly Ave or MCL 

Outside the Range ofDi!ulions ~~~~ 

/lj/S.(/2__ 
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~I~M.~I: Your Environmental Monitoring Partner 
-i!Hi\:e~e Inter-Mountain Labs--------------------------------=---
mn~~.-Mou'n"ttt ll\os 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: Red Devil Mine 
LabtD: S1209429-002 
Client Sample ID: 0912RD21SW 
COC: RDM-0912-003 

Analyses Result 

Total Metals 
Aluminum ND 
Antimony 232 
Arsenic 90 
Barium 30 
Beryllium ND 
Cadmium ND 
Calcium 16700 
Chromium ND 
Cobalt 0.2 
Copper ND 
Iron 140 
Lead ND 
Magnesium 9960 
Manganese 25 
Nickel ND 
Potassium ND 
Selenium ND 
Silicon 4000 
Silver ND 
Sodium 1900 
Thallium ND 
Vanadium ND 
Zinc ND 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Umlt 
S Spike Recovery outside accepted recovery limits 

--<:? « 
Reviewed by: <-~"'"'/"""-

Lacey Ketron, Water Lab Supervisor 

Date Reported: 10/9/2012 

Report ID: S1209429001 

Work Order: S1209429 
Collection Date: 9/11/2012 7:00:00 AM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

RL Qual Units Date Analyzed/lnlt Method 

50 ~gil 10/01/2012 2000 DG 6010C 
0.07 ~gil 09/28/2012 1330 MS 6020A 

2 ~gil 09/28/20121330 MS 6020A 
10 ~gil 09i28i2012 1330 MS 6020A 

0.2 ~gil 09i28i2012 1330 MS 6020A 
0.5 ~gil 09i28/2012 1330 MS 6020A 
50 ~gil 10/01/2012 2000 DG 6010C 
0.5 ~gil 09/28i20121330 MS 6020A 
0.1 ~gil 09i28i20121330 MS 6020A 
0.9 ~gil 09i28i20121330 MS 6020A 
20 ~giL 10/01i2012 2000 DG 6010C 

0.3 ~gil 09i28i2012 1330 MS 6020A 
20 ~gil 10i01/2012 2000 DG 6010C 
2 ~gil 09/28/20121330 MS 6020A 
2 ~gil 09/28/20121330 MS 6020A 

400 ~gil 10i01i2012 2000 DG 6010C 
3 ~gil 09i28i20121330 MS 6020A 

400 ~gil 10i01i2012 2000 DG 6010C 
0.3 ~gil 09i28i2012 1330 MS 6020A 
200 ~gil 10i01/2012 2000 DG 6010C 
0.3 ~gil 09/28/20121330 MS 6020A 

2 ~gil 09i28i20121330 MS 6020A 
10 ~gil 10i01i2012 2000 DG 6010C 

RL ·Reporting Limit 
B Analyte detected In the associated Method Blank 
E Value above quanlltallon range 
J Analyte detected below quanlitaUon limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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/I~IYI~ 1:: Your Environmental Monitoring Partner 
~;.::!!~~~Inter-Mountain Labs--------------------------------.::_ __ 
•HmH.vJut(T,..llf l,\l'ls 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209429 

Project: Red Devil Mine 

Alkalinity 
Sample Type MBLK 

Sample ID 

BLANK 

Sample Type LCS 

Sample ID 

ATQC 

Sample Type DUP 

Sample ID 

S1209429-001AD 

Unlls: m91L 

RunNo: 87577 Analyte 

09/25/1212:57 Alkalinily, Tolal (As CaC03) 

Units: mg/L 

Run No: 87577 Analyte 

09/25/12 12:51 Alkalinily, Tolal (As CaC03) 

Units: mgll 

RunNo: 87577 Analyte 

09/25/12 19:31 Alkalinity, Bicarbonate as 
HC03 
Alkalinity, Carbonate as C03 
Alkalinity, Tolal (As CaC03) 

Dissolved Metals by ICP (6010C) 
Sample Type MBLK Units: mg/L 

Result 

ND 

Result 

585 

Result 

87 

ND 
72 

RL 

5 

RL 

5 

RL 

5 

5 
5 

Date: 10/9/2012 

Report ID: 81209429001 

Spike Ref Samp %REC %Rae limits 

Spike RefSamp %REC %Rae limits 

601 97.4 90- 110 

RefSamp %RPD %REC % RPD Limits 

87 0.250 20 

ND 20 

71 0.250 20 

Qual 

Qual 

Qual 

Sample ID RunNo: 87609 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual 

MBLK DISS/CAT 09/26/1212:38 Aluminum 
Calcium 
Iron 
Magnesium 
Potassium 
Silicon 
Sodium 
Zinc 

Sample Type LCS 

Sample ID 

Units: mgfl 

RunNo: 87609 Analyte 

Qualifiers: 

DISS LCS Q 

Sample ID 

CAT LCS IML3 

09/26/1212:41 Aluminum 
Iron 
Silicon 
Zinc 

Run No: 87609 Analyte 

09/26/12 12:43 Calcium 
Magnesium 
Potassium 
Sodium 

B Ana!yte detected in the associated Method Blank 
H Holding times for preparal!on or analysis exceeded 
L Analyzed by a contract laboratory 
0 Outside the Range of Difut!ons 
S Spike Recovery outside accepted recovery limits 

NO 0.1 
NO 0.1 
NO 0.05 
ND 0.1 
ND 
ND 0.01 
ND 0.1 
ND 0,01 ~4 11/lS./J).._ 

Result RL Spike Re!Samp %REG % Recllmils Qual 

1.0 0.1 102 80-120 

1.01 0.05 101 80-120 

1.00 0.01 99.6 80-120 

1.04 0.01 104 80-120 

Result RL Spike Re!Samp %REC %RecUmits Qual 

40.1 0.1 40 100 80-120 

39.6 0.1 40 99.0 80-120 

40 1 40 101 80-120 

39.5 0.1 40 98.8 80-120 

E Value above quantitatlon range 
J Analyte detected below quant!tatron limits 

NO Not Detected at the Reporting Umit 
R RPD outside accepted recovery limits 
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~.~m~t: Your Environmental Monitoring Partner 
~~=~!:;::!!! Inter-Mountain Labs----------------------------------.::.._ __ 
unu-MoutnAtN tAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209429 

Red Devil Mine 

Dissolved Metals by ICPMS (6020A) 
Sample Type MBLK Units: mgll 

Sample 10 Run No: 87727 

MBLK 09/28/12 11 :32 

Sample Type LCS Units: mg/L 

Sample ID Run No: 87727 

LCS 09/28/12 11:28 

Analyte 

Antimony 
Arsenic 

Barium 

Beryllium 

Cadmium 
Chromium 
Cobalt 

Copper 

Lead 

Manganese 
Nickel 
Selenium 

Silver 

Thallium 

Vanadium 

Analyte 

Antimony 

Arsenic 
Barium 
Beryllium 

Cadmium 
Chromium 

Cobalt 
Copper 

Lead 
Manganese 
Nickel 
Selenium 
Sliver 
Thallium 
Vanadium 

Qualifiers: B Analyte detected In the associated Method Blank 

H Holding times for preparation or analysis ax~AJeded 
L Analyzed by a contract laboralory 
0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

E 

J 

NO 
R 

Date: 10/9/2012 

Report ID: 81209429001 

Result RL Spike Ref Samp %REG % Rec Limits Qual 

ND 0.005 

ND 0.005 

ND 0.1 

ND 0.002 

ND 0.002 

ND 0.001 

ND 0.01 

ND 0.01 
ND 0.02 

ND 0.01 

ND O.ot 

ND 0.005 

ND 0.003 

ND 0.001 

ND 0.02 
~A (I) I sj /2--

Result RL Spike RefSamp %REC % Rec Limits Qual 

0.101 0.005 0.1 101 80-120 

0.099 0.005 0.1 98.6 80-120 

0.1 0.1 0.1 102 80-120 

0.099 0.002 0.1 98.6 80-120 

0.098 0.002 0.1 97.6 80-120 

0.100 0.001 0.1 100 80-120 

0.10 0.01 0.1 101 80-120 

0.10 0.01 0.1 102 80-120 

0.10 0.02 0.1 102 80-120 

0.10 O.ot 0.1 101 80-120 

0.10 0.01 0.1 99.5 80-120 

0.099 0.005 0.1 98.8 80-120 

0.097 0.003 0.1 97.4 80-120 

0.102 0.001 0.1 102 80-120 

0.10 0.02 0.1 98.6 80-120 

Value above quanlilatlon range 
Analyta detected below quantitation limits 
Not Detected at the Reporting Limit 
RPD outside accepted recovery llmils 
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'I~IYI__, 1: Your Environmental Monitoring Partner 
""'ii!~::!::!ii:e Inter-Mountain Labs---------------------------------=---
iiinR·MOUHTAIH tAus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209429 

Red Devil Mine 

Anions by ION Chromatography 

Sample Type MBLK Units: mgll 

Sample ID Run No: 87638 

BLK 09/25/12 11 :41 

Units: mgll 

Analyte 

Chloride 
Fluoride 
Sulfate 

Sample Type LCS 

Sample ID Run No: 87638 Analyte 

DIONEX 09/25/1211:16 Chloride 

Fluoride 
Sulfate 

Sample Type MS 

Sample ID 

Units: mg!L 

Run No: 87638 Analyte 

S1209429-001ASPK 09/25/12 23:01 Chloride 
Fluoride 
Sulfate 

Sample Type MSD 

Sample ID 

Units: mgll 

Run No: 87638 Ana lyle 

S1209429-001ASPK 09/25/12 23:14 Chloride 

Fluoride 
Sulfate 

Sample Type DUP 

Sample ID 

Units: mg!L 

Run No: 87638 Analyte 

Qualifiers: 

S1209429-001A 09/25112 22:49 Chloride 

B 

H 
L 

0 
s 

Fluoride 
Sulfate 

Anatyte detected In the associated Method Blank 
Ho!dlng times for preparation or analysis exceeded 
Analyzed by a contract laboratory 
Outside the Range of Dilutions 
Spike Recovery outside accepted recovery t!mrts 

E 

J 

ND 
R 

Date: 10/9/2012 

Report ID: 81209429001 

Result RL Spike Ref Samp %REG % Rec limits Qual 

ND 

ND 

ND 

Result 

31 

20.7 

144 

Result 

5 

2.2 

49 

Result 

5 

2.2 

50 

Result 

0.5 

ND 

9.2 

0.1 

1 

RL 

0.1 

RL 

0.1 

1 

RL 

0.1 

RL 

0.2 

0.2 

0.2 

Spike 

30 

20 

150 

Spike 

5 

2 

40 

Cone 

5 

2.2 

49 

RefSamp 

0.5 

ND 

9.2 

Value above quantrtatron range 

RefSamp 

RefSamp 

ND 

ND 

9 

%RPD 

0.426 

0.498 

1.10 

%RPD 

4.92 

0.0347 

Analyte detected below quantitation limits 
Not Detected at the Reporting Umlt 
RPD outside accepted recovery llm!ts 

r:;:::?;:?~ (/ /15./1 L._ 

%REC %RecUmits Qual 

102 90- 110 

104 90-110 

95.8 90- 110 

%REC %RecUmits Qual 

95.0 80- 120 

108 80-120 

99.7 80-120 

%REC % RPD Limits Qual 

95.5 20 

107 20 

101 20 

%REC % RPD Limits Qual 

20 

20 

20 
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A~o. 
IIYII::: Inter-Mountain Labs 

Your Environmental Monitoring Partner 

IIIHR•MOIIHTAIH lA05 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 10/9/2012 

Work Order: 81209429 Report ID: 81209429001 
Project: Red Devil Mine 

Nitrogen, Nitrate-Nitrite (as N) 

Sample Type MBLK Units: mg/L 

Sample ID RunNo: 87583 Analyte Result RL Spike RefSamp %REC % RecUmils Qual 

BLANK 09/25/1215:51 Nitrogen, Nitrate-Nitrite (as ND 0.1 
-r?;-;.--~-tt/115.1/,).-N) 

Sample ID Run No: 87825 Analyte Result RL Spike RefSamp %REC % Rec limits Qual 

BLANK 10/01/1215:28 Nitrogen, Nitrate-Nitrite (as ND 0.1 
N) 

Sample Type LCS Units: mg/L 

Sample ID Run No: 87583 Analyte Result RL Spike RefSamp %REC % Rec limits Qual 

QC 09/25/1215:53 Nitrogen, Nitrate-Nitrile (as 18.5 0.1 19.3 95.7 90-110 
N) 

Sample ID RunNo: 87825 Ana lyle Result RL Spike RefSamp %REC % Reclimlts Qual 

QC 10/01/1215:30 Nitrogen, Nitrate-Nitrite (as 19.4 0.1 19.3 101 90- 110 
N) 

Sample Type MS Units: mg/L 

Sample ID RunNo: 87583 Ana lyle Result RL Spike RefSamp %REC % RecUmlts Qual 

S1209429-001 6 09/25/12 16:36 Nitrogen, Nitrate-Nitrite (as 4.78 0.05 5 ND 95.6 80-120 
N) 

Sample Type MSD Units: mg/L 

Sample 10 Run No: 87583 Analyte Result RL Cone %RPD %REG % RPD Limits Qual 

S1209429-0016 09/25/12 16:37 Nitrogen, Nitrate-Nitrite (as 5.22 0.05 4.78 9.33 104 20 
N) 

Sample Type DUP Units: mgll 

Sample ID Run No: 87583 Ana lyle Result RL RefSamp %RPD %REC %RPD limits Qual 

S1209429-0016 09/25/12 16:35 Nitrogen, Nitrate-Nitrile (as ND 0.05 ND 20 
N) 

Qualifiers: B Analyte detected In the associated Method Blank E Value above quantitat!on range 
H Holding times for preparation or analysis exceeded J Analyte detected below quanutallon flmlts 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions R RPD outside accepted recovery Hmfts 
s Spike Recovery outside accepted recovery limits 
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/~1: Inter-Mountain Labs 
Your Environmental Monitoring Partner 

IUHR•MOUHTAIIt l ... 115 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 1019/2012 

Work Order: 81209429 Report ID: 81209429001 
Project: Red Devil Mine 

Solids By SM 2540 
Sample Type MBLK Units: mg!L 

Sample ID Run No: 87559 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual 

BlANK 09/25/12 16:02 Total Suspended Solids ND 5 

Sample ID RunNo: 87637 Analyte Result RL Spike Ref Samp %REG % Rec limits Qual 

01 09/25/1214:32 Total Dissolved Solids (180) ND 10 

Sample Type LCS Units: mgll 

Sample ID RunNo: 87559 Anatyte Result RL Spike RefSamp %REC % Rec limits Quat 

CONTROL 09/25112 16:03 Total Suspended Solids 102 5 100 102 90-110 

Sample ID Run No: 87637 Analyte Result RL Spike RefSamp %REG % Rec Limits Qual 

CONTROL 09/25/1214:33 Total Dissolved Solids (180) 240 10 226 106 90. 110 

Sample Type DUP Units: mgll 

Sample ID RunNo: 87559 Analyte Result RL RefSamp %RPD %REG %RPD limits Qual 

S1209429·002A 09/25/1216:14 Total Suspended Solids ND 5 ND 20 H 

Sample ID Run No: 87637 Anatyte Result RL RefSamp %RPD %REC %RPDUmits Qual 

S1209429·001A 09/25/1214:57 Total Dissolved Solids (180) 120 10 110 7.27 20 H 

Total Organic Carbon 
Sample Type MBLK Units: mgll 

SampleiD RunNo: 87635 Analyte Result RL Spike Ref Samp %REC % Rec limits Qual 

BlANK 09/26/1212:33 Total Organic Carbon ND 0.5 

~~ 11/1~/IJ... Sample Type LCS Units: mgll 

Sample 10 RunNo: 87635 Ana lyle Result RL Spike Ref Samp %REG % Rec limits Qual 

LCS 09/26/12 9:55 Total Organic Carbon 55.8 0.5 56.3 99.2 90. 110 

Sample Type MS Units: mg/L 

Sample ID Run No: 87635 Analyte Result RL Spike RefSamp %REG % Rec Limits Qual 

S 1209429·001 ESPK 09/26/12 10:42 Total Organic Carbon 51.5 0.5 50 2.2 98.6 80-120 

Sample Type MSD Units: mg!L 

Sample ID RunNo: 87635 Ana lyle Result RL Cone %RPD %REG %RPD Limits Qual 

S1209429·001 ESPK 09/26/1210:53 Total Organic Carbon 51.4 0.5 51.5 0.252 98.4 20 

Sample Type DUP Units: mg/L 

Sample ID RunNo: 87635 Analy1e Result RL RefSamp %RPD %REG % RPD Limits Qual 

S1209429·001 E 09/2611210:30 Total Organic Carbon 2 2 5.51 20 

Qualifiers: 8 Ana1yte detected in the associated Method Blank E Value above quantitatlon range 
H Holding limes for preparation or analysis exceeded J Analyte detected below quanutatlon limits 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Limit 

0 Outside the Range of DifuUons R RPD outside accepted recovery limits 

s Spike Recovery outside accepted recovery limits 
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/u;rl: 
Inter-Mountain Labs 

Your Environmental Monitoring Partner 

IIITI'II.*MQUIIT"'Hf ~AIJS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 10/9/2012 

Work Order: 81209429 Report ID: 81209429001 
Project: Red Devil Mine 

Total(3020) Metals by ICP- 6010C 

Sample Type MBLK Units: mgll 

Sample ID RunNo: 87797 Analyte Result RL Spike Ref Samp %REC % Rec Limits Qual 

ICB 10/01/12 13:09 Numlnum ND 0.005 

Calcium ND 0.2 

Iron ND 0.05 

Magnesium 0.14 0.02 8 
Potassium ND 0.1 

Silicon ND 0.1 

Sodium ND 0.1 

Zinc ND 0.005 

Sample Type LCS Units: mg!L 

Sample ID Run No: 87797 Analyte Result RL Spike Ref Samp %REC %Rae limits Qual 

ICVQ 10/0111213:11 Silicon 1.0 0.1 102 80-120 

SampleiD Run No: 87797 Analyte Result RL Spike RefSamp %REC % Rec Limits Qual 

ICV3 10/01/1213:13 Calcium 39.9 0.2 40 99.7 80-120 

Magnesium 39.1 0.02 40 97.7 80- 120 

Potassium 40.4 0.1 40 101 80-120 

Sodium 39.4 0.1 40 98.5 80-120 

Sample ID RunNo: 87797 Analyte Result RL Spike RefSamp %REC % Rec Limits Qual 

LCS-6432 10/01/12 19:51 Aluminum 0.525 0.005 0.5 105 80-120 

Iron 0.57 0.05 0.5 113 80-120 

Zinc 0.206 0.005 0.2 103 80-120 

Sample Type MS Units: mg!L 

Sample ID Run No: 87797 Analyte Result RL Spike RefSamp %REC %Rae limits Qual 

S1209429-001 DS 10/01/1219:56 Aluminum 0.550 0.005 0.5 0.031 104 75-125 

Iron 0.69 0.05 0.5 0.15 109 75- 125 

Zinc 0.206 0.005 0.2 ND 103 75-125 

Sample Type MSD Units: mg!L 

Sample ID Run No: 87797 Analyte Result RL Cone %RPD %REC % RPD Limits Qual 

S1209429-001DMSD 10/01/1219:58 Aluminum 0.546 0.005 0.550 0.673 103 20 

Iron 0.68 0.05 0.69 1.35 107 20 

Zinc 0.205 0.005 0.206 0.388 103 20 

Qualifiers: B Analyte detected In the associated Method Blank E Value above quanlllallon range 
H Holding limes for preparation or analysis exceeded J Analyle detected below quantitatlon limits 
L Analyzed by a contract laboratory ND Not Detected at the Reporting UmH 
0 Outside the Range of Dilutions R RPD outside accepted recovery limits 
S Spike Recovery outside accepted recovery limits 
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~~ .. I M I:: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------:.._ __ 

IIIHR•MOUIHAIN lA115 

CLIENT: 

Work Order: 

Project: 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

Ecology & Environment, Inc. 

31209429 

Red Devil Mine 

Date: 10/9/2012 

Report ID: 31209429001 

Total(3020) Metals by ICP- 6010C 
Sample Type DUP Units: mg/L 

Sample ID Run No: 87797 Analyte Result RL RefSamp %RPD %REC % RPD Limits 

S1209429-002DD 10/01/12 20:03 Aluminum 0.028 0.005 0.028 1.78 20 
Calcium 16.7 0.2 16.7 0.0228 20 
Iron 0.14 0.05 0.14 0.861 20 
Magnesium 9.92 0.02 9.96 0.463 20 
Potassium 0.3 0.1 0.4 0.172 20 

Silicon 4.0 0.1 4.0 0.145 20 
Sodium 1.9 0.1 1.9 0.423 20 
Zinc ND 0.005 ND 20 

Total (3020) Metals by ICPMS • 6020A 
Sample Type MBLK Units: mg/L 

Qual 

SampleiD RunNo: 87728 Analyte Result RL Spike Ref Samp %REG % Rec Limits Qual 

MB-6432 09/28/1212:22 Antimony ND 0.005 
Arsenic ND 0.005 
Barium ND 0.01 
Beryllium ND 0.002 
Cadmium ND 0.002 
Chromium ND 0.001 
Cobalt ND 0.01 

Copper ND 0.001 
Lead ND 0.001 
Manganese ND 0.01 
Nickel ND 0.01 
Selenium ND 0.005 
Silver ND 0.003 
Thallium ND 0.01 
Vanadium ND 0.02 

Qualifiers: B Anatyte detected In the associated Method Blank E Value above quantilatlon range 

H Holding limes for preparatlon or analysis exceeded J Anatyte detected belowquantilallon limits 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Limit 
0 Outside the Range of Dllullons R RPD outside accepted recovery limits 

s Spike Recovery outside accepted recovery limits 
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Ecology aod Environment, Inc 

c; I z.oq4c.fi- 00 I 
lab# l.ocation 

0912RD09SW G 

/

0912RD09SW 

0912R009SW 

0912RD09SW F 

~oo\ ~ :::::::: 

""'- 0912R009SW 

. 0912RD21SW GJ 
/ 

0912RD21SW 

0912RD21SW 

0912RD21SW .f.' 

-00-:l~ 0912RD21SW 

0912RD21SW 

. 0912RD21SW 

Spocl!ll Instructions -c.-
4·(9 

Analyses 
T otallnorganie Elenwnts 
Dis~olved Jnor9anic Elements 

; Mathy! Mercury x .~ ' 
Arsenic Spaci<>tion J _ 
Anions, TSS. TDS, Qarbonate, 
B!carbonate 
Nittala/Nitrita 

Total Organic Carbo~ 
,....Tote! Inorganic Elen~nls 
;..olssolved tnaryanic ~lenmnts 

\Mathyt Mercury !: 
\Arsenic Speci<~Uon :! 
;Anions, TSS. TDS, Carbona~e. 
.Bicarbonate 

_..NitrateJNitrita 
...-Total Organic Carboh 

Items/Reason Relinquis~ by Date 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 

Contact Name: Bi!l Richards 

Contact Phone: 200-624~9537 

Collected 

9/11/2012 

9!11/2012 

9/11/2012 
9/1112012 
9/1112012 

0/1112012 
9111/2012 
9111/2012 

9/11/2012 
9111/2012 
9111/2012 

S/1112012 

9/1112012 

9!1112012 

Dale Time 

Sample Time 
13:12 

13'12 
13:12 

1312 

13:12 

13.12 

13:12 
07:00 

07:00 
07:00 
07.00 

07:00 

07:00 

07.00 

!tams/Reason 

Numb Cont 

3 
3 
3 
3 
3 

3 
6 

2 

Container 

250ml HDPE 

250ml HOPE 

500ml FlPE 
200ml HOPE 

500ml HOPE 

120mLHOPE 

No: RDM·0912·003 
Cooler# 3 

lab: Infer-Mountain laboratolies. Inc 
lab Phone: 800-828-109:7 

Prese!Vativc MSFMSD 
HN03pH<2 y 

HNOJ pH<2 y 

HCI y 

HCI y 

Nona y 

H2S04pH<2 y 

40 r.oJ Amber Glass HCl y 

250ml HOPE HN03pli"2 

250ml HOPE HN03p!-1<2 

500ml FLPE HCI 
250mlHDPE HCI 
500ml HOPE None 

125ml HOPE H2S:04 pH<2 

40 ml Amber Glass Her 

SAMPLES TRANSFERRED FROM 
CHAIN OF CUSTODY# 

Relifl<luishe<l By Date Recefved by o,te 



DATA REVIEW MEMORANDUM 

DATE: November 14,2012 

TO: Bill Richards, Project Manager, E & E, Seattle, WA 

FROM: Mindy Song, E & E, Long Beach, CA ~~ II j/t /;2--

SUBJ: Data Review: Red Devil Mine 

Rand 

I. SAMPLE IDENTIFICATION 

For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1. Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD's as batch QC for additional analytical testing. All samples were sent to Brooks 

Rand Labs in Seattle, WA for analysis. All tables are included at the end of this 

memorandum. 

Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted. 

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum. Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing 

Work Orders, Tests and Number of Samples included In this DVM 

~~~~~-- ;; •• l\~~1 :~:~{; ;; " : ; •·· •..••.. 
rEP/\1632 lAs (I I) is 

V<llt" IE-PA1632 IAS(InOrg) 8 

vv "'"' !EPA163o 8 
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II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COC) and in field notebooks. Samples were analyzed as specified on 

the COC. Samples were packaged, shipped and received as specified in the work plan. 

All samples must be received cold ( 4 ±2) °C and in good condition as documented on the 

Cooler Receipt Form. 

REVIEW RESULTS: 

All sample procedures were followed and the sample coolers were received at 0.8 

°C. No problems with the condition of the sample upon receipt are documented. 

Ill. LABORATORY DATA 

1.0 HOLDING TIMES 

Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection. 

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

REVIEW RESULTS: 

All samples were analyzed within the project and method specified holding times 

for all ana lyles. No data were qualified. 
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2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process. As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL). If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related. If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable. 

REVIEW RESULTS: 

All blanks were performed at the required frequency. No analytes were detected in 

the method blanks at reporting limit levels. 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities. Samples are spiked with surrogate 

compounds prior to preparation and analysis. Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds. Sample surrogate 

recoveries outside QC limits (if applicable) are presented in Table 3. 

REVIEW RESULTS: 

Not applicable for these analyses. 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the affects that the sample matrix exerts on the 

digestion/extraction and measurement methodology. MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 

in the analysis procedure. These results are presented in Table 4 (if applicable). The 
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potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis. However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples. Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects. An MSD analysis is 

performed to evaluate the precision of the sample results. Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples. The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

REVIEW RESULTS: 

The MS/MSD sample analyses were performed at the required frequency. 

MS/MSD recoveries were within the control limits generated by the laboratory. 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation. The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges

tion/sample preparation procedures and/or instrument operations. The LCS results 

outside QC limits are presented in Table 5 (if applicable). Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern. If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required. All recoveries should be above 10% or the non-detect results 

flagged "UR" as rejected. 

REVIEW RESULTS: 

All LCS analyses were within control limits and performed at the required 

frequency. 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 
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Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard) compounds and identification of an 

acceptable mass spectrum. Compounds detected below the PQL in samples should be 

considered estimated and are qualified "J." The samples with compounds above the 

linear range were all re-analyzed at a higher dilution factor. 

REVIEW RESULTS: 

All compound identification and quantitation criteria were achieved. 

V. FIELD DUPLICATE SAMPLE RESULTS 

Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory. Field duplicate results are summarized in Table 7 

(if applicable). The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision. It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples. The QC criteria used to assess field 

duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria. If both compounds were below 

the laboratory PQL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision. There are no 

guidelines regarding data qualification based on poor field duplicate precision. 

Professional judgment was used to determine whether or not to qualify results. 

REVIEW RESULTS: 

Field duplicates analyses were performed on 0912RD21SW and 0912RD06SW. 

All RPDs were within the acceptance limit. 

The RPD ratings are listed on Table 7 as "Good" if the RPD is less than field 

duplicate QC criteria of 40% and as "Poor" if the RPD exceeded the field duplicate QC 

criteria. 

All the results show good precision in the sample pair as noted on table 7. 

Qualifiers were only added to the field duplicate sample pair results as noted. 

6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable as noted in this report. 
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i 

Samnl""' Qualified for Method Blank Contamination 

Table 2B - List of Samples Qualified for Field Blank Contamination 

Table 3- List of Samples with Surrogates outside Control Limits 
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Table 4- List MS/MSD Recoveries and RPDs outside Control Limits 

Table 5- List LCS Recoveries outside Control Limits 

Table 6 -Samples that were Re-analyzed 
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Table 7- Summary of Field Duplicate Results 
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Project ID: IML-SH1201 
PM: Lydia Greaves 

Sample Analyte 

51209429-001 
1239038-01 As(lil) 

1239038-01 As(lnorg) 

1239038-01 As(V) 

1239038-01 MeHg 

51209429-002 
1239038-02 As(lil) 

1239038-02 As(lnorg) 

1239038-02 As(V) 

1239038-02 MeHg 

51209431-001 
1239038-03 As( II I) 

1239038-03 As(lnorg) 

1239038-03 As(V) 

1239038-03 MeHg 

51209431-002 
1239038-04 As( Iii) 

1239038-04 As(lnorg) 

1239038-04 As(V) 

1239038-04 MeHg 

51209431-003 
1239038-05 As( II I) 

1239038-05 As(lnorg) 

1239038-05 As(V) 

1239038-05 MeHg 

51209431-004 
1239038-06 As(lll) 

1239038-06 As(lnorg) 

1239038-06 As(V) 

1239038-06 MeHg 

Report Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

BROOKS 
~~~DJ\ 
~\v 
MEAUIJI(ifUL METAlS OATl 

Sample Results 

Basis Result Qualifier MDL 

T 9.65 0.320 

T 80.9 3.20 

T 71.2 3.20 

T 0.118 0.020 

T 8.49 0.160 

T 80.5 1.60 

T 72.0 1.60 

T 0.128 0.020 

T 0.256 0.008 

T 13.4 0.320 

T 13.2 0.320 

T 0.236 0.020 

T 4.87 0.160 

T 83.0 1.60 

T 78.2 1.60 

T 0.137 0.020 

T 0.094 0.008 

T 0.868 0.053 

T 0.774 0.053 

T 0.101 0.020 

T 0.400 0.008 

T 25.0 0.320 

T 24.6 0.320 

T 0.118 0.019 

MRL 

1.00 

10.0 

10.0 

0.049 

0.500 

5.00 

5.00 

0.051 

0.025 

1.00 

1.00 

0.051 

0.500 

5.00 

5.00 

0.050 

0.025 

0.167 

0.167 

0.050 

0.025 

1.00 

1.00 

0.049 

Unit 

~giL 

~giL 

~giL 

ngiL 

~giL 

~giL 

~gil 

ngiL 

~giL 

~giL 

~giL 

ngiL 

~giL 

~giL 

~giL 

ngiL 

~giL 

~giL 

~giL 

ngiL 

~giL 

~giL 

~gil 

ngiL 

8RL Report 1239038 
Client PM: Wade Nieuwsma 

Client PO: 240421 

Batch Sequence 

8121819 1200751 

8121818 1200769 

[CALC] NiA 

8121851 1200784 

8121819 1200751 

8121818 1200769 

[CALC] NiA 

8121851 1200784 

8121819 1200751 

8121818 1200769 

[CALC] NiA 

8121851 1200784 

8121819 1200751 

8121818 1200769 

[CALC] NiA 

8121851 1200784 

8121819 1200751 

8121818 1200769 

[CALC] NiA 

8121851 1200784 

8121819 1200751 

8121818 1200769 

[CALC] NiA 

8121851 1200784 

' :::?-,.-~ /I I I_) /12__ 
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Project ID: IML-SH1201 
PM: Lydia Greaves 

Sample Analyte 

51209432-006 
1239038-07 As( I II) 

1239038-07 As(lnorg) 

1239038-07 As(V) 

1239038-07 MeHg 

51209432-007 
1239038-08 As( II I) 

1239038-08 As(lnorg) 

1239038-08 As(V) 

1239038-08 MeHg 

Report Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

BROOKS 
~~~Pi\ :;\, 
M£AHINGR.fl METAlS DATf 

Sample Results 

Basis Result Qualifier MDL 

T 492 6.40 

T 767 16.0 

T 275 16.0 

T 0.392 0.021 

T 8.97 0.320 

T 85.6 3.20 

T 76.6 3.20 

T 0.132 0.021 

MRL Unit 

20.0 ~giL 

50.0 ~giL 

50.0 ~giL 

0.054 ngiL 

1.00 ~giL 

10.0 ~giL 

10.0 ~giL 

0.052 ngiL 

BRL Report 1239038 

Client PM: Wade Nieuwsma 
Client PO: 240421 

Batch Sequence 

6121819 1200751 

B121818 1200769 

[CALC] NIA 

6121851 1200784 

6121819 1200751 

6121818 1200769 

[CALC] NIA 

6121851 1200784 

Sof 14 
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Project ID: IML-SH1201 
PM: Lydia Greaves 

Batch: 8121818 
Matrix: Water 
Method: EPA 1632 
Analyte: As(lnorg) 

Sample 
B121818-BLK1 

B121818-BLK2 

B121818-BLK3 

BROOKS 
~~~DJ\ 
~\. 
f.4EANINGfUl HETAlS OATi 

Method Blanks & Reporting Limits 

Result 

0.127 

0.120 

0.128 

Average: 0.125 
Limit: 0.320 

Units 

~g/L 

~g/L 

~g/L 

Standard Deviation: 0.004 
Limit: 0.107 

MDL: 0.160 
MRL: 0.500 

BRL Report 1239038 
Client PM: Wade Nieuwsma 

Client PO: 240421 

9 of 14 
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Project ID: IML-SH1201 
PM: Lydia Greaves 

Batch: 8121819 
Matrix: Water 
Method: EPA 1632 

Analyte: As(lll) 

Sample 
B121819-BLK1 

B121819-BLK2 

B121819-BLK3 

BROOKS 
~{\~DA 
~\. 
MEANINGFUl METAlS OATi 

Method Blanks & Reporting Limits 

Result 
0.034 

0.00 

0.00 

Average: 0.011 
Limit: 0.320 

Units 

~giL 

~giL 

~giL 

Standard Deviation: 0.020 
Limit: 0.107 

MDL: 0.160 
MRL: 0.500 

BRL Report 1239038 
Client PM: Wade Nieuwsma 

Client PO: 240421 

10 0114 
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Project ID: IML-SH1201 
PM: Lydia Greaves 

Batch: 8121851 
Matrix: Water 
Method: EPA 1630 

Anatyte: MeHg 

Sample 
B121851-BLK1 

B121851-BLK2 

B121851-BLK3 

B121851-BLK4 

BROOKS 
~0~PA 
~\, 
MEANINGFUL MOA!.S OATl 

BRL Report 1239038 

Client PM: Wade Nieuwsma 
Client PO: 240421 

Method Blanks & Reporting Limits 

Result 
0.010 

0.007 

0.006 

0.004 

Average: 0.007 
Limit: 0.045 

Units 

ng/L 

ng/L 

ng/L 

ng/L 

Standard Deviation: 0.003 
Limit: 0.015 

MDL: 0.021 
MRL: 0.051 

.c:?.)-:>-----~ 
II/ I _r-I I ')_.. 
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Inter-Mountain Laboratories, Inc. 
1673 Terra Ave., Sheridan, WY 82801 
Phone 800·828-1097 
FAX 307-672-6053 

P.O. JljO!{.;l 

Sample No. CHentiD 

S1209429..001 0912RDOSSW 

81209429-002 0912RD21SW 

81209431-001 0912RD04SW 

81209431-002 0912R008SW 

$1209431-003 0912RD10SW 

81209431-004 0912R012SW 

81209432-()06 0912RD05SW 

81209432-()07 0912RD06SW 

Sample 

Date 

9/11/2012 

9/11/2012 

9/1112012 

9/11/2012 

9/1212012 

9111/2012 

9111/2012 

911112012 

CHAIN OF CUSTODY RECORD BRL Report 1239038 

Sample Number of Sample 

Time Containers Matrix 

13:12 6 water 

7:00 6 water 

17:26 2 water 

11:11 2 water 

11:52 2 water 

16:27 2 water 

15:23 2 water 

11:57 2 water 

14 of 14 

Re!lnquishedby.~--~---
Date ime: lf-,)5-IZ(! 15:a3 

Received by lab: ciJ. ~ 
Date/Time: CJft(e,¢7 CJ<fZ-{) 

Sent to: Summit Env. Tech. Akron, OH 44310 

Phone: 800-278-0140 

Analyses/ Remarks 

Parameters 

Methyl Mercury/AS Spedation MATRlX Spike/MSD thls sample 

Methyl Mercurv!AS Speciation 

Methyl Mercury/AS Speciation Ca\J If you have any questions. 

Methyl Mercury/AS Speciation 

Methyl Mercury! AS Speciation Please e-mail Results by: 

Methvt Mercury/AS Speciation Reaest Standard TAT {20Days) 

Methy1 Mercury/AS Speciation Please Include EOD and QC report 

Me~¥L_Mercurv/AS Speciation Thank YOU 

e·ma'J• cmattso'!@j_mlinc.com + 

lketron®imrnc.com 



DATA REVIEW MEMORANDUM 

DATE: November 15,2012 

TO: Bill Richards, Project Manager, E & E, Seattle, WA 

FROM: Mindy Song, E & E, Long Beach, CA ~~ 11 j 1 t j 1 .L 

SUBJ: Data Review: Red Devil Mine 

REFERENCE: 
.•. · · l,:IIIH'IIi>:tk or~er 

EE-1096-0070 81209430 Inter-Mountain Labs 
-~-----------·----~·--~----~-·-

I. SAMPLE IDENTIFICATION 

For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1. Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD's as batch QC for additional analytical testing. All samples were sent to Inter

Mountain Labs in Sheridan, WY for analysis. All tables are included at the end of this 

memorandum. 

Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assu~ance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted. 

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum. Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing 

Work Orders, Tests and Number of Samples included in this DVM 
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II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COC) and in field notebooks. Samples were analyzed as specified on 

the COC. Samples were packaged, shipped and received as specified in the work plan. 

All samples must be received cold ( 4 ±2) °C and in good condition as documented on the 

Cooler Receipt Form. 

REVIEW RESULTS: 

All sample procedures were followed and the sample coolers were received at 4.9 

°C. No problems with the condition of the sample upon receipt are documented. 

Ill. LABORATORY DATA 

1.0 HOLDING TIMES 

Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection. 

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

REVIEW RESULTS: 

All samples were analyzed within the project and method specified holding times 

for all ana lyles except Alkalinity, Total Dissolved solids, and Total Suspended Solids. 

The detected Alkalinity, TDS and TSS results were qualified as estimated (J) and the 

non-detected Alkalinity, TDS and TSS results were qualified as estimated (UJ). Also, for 

sample 0912MW27GW, re-analysis of Chloride, Sulfate, and Fluoride due to matrix 

interference was done outside of holding time and reported results were qualified as 

estimated (J). 
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2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process. As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL). If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related. If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable. 

REVIEW RESULTS: 

All blanks were performed at the required frequency. No analytes except trace 

amount (0.14 mg/L) of magnesium were detected in the method blank at reporting limit 

levels. Finding does not require qualification since sample concentration was greater 

than 5x the blank concentration. Also, trace amount of Antimony (0.12 ug/L) and 

Magnesium (70 ug/L) were detected in the equipment blank (0912EB01 Dl). Finding 

does not require qualification since sample concentration was greater than 5x the blank 

concentration, 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities. Samples are spiked with surrogate 

compounds prior to preparation and analysis. Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds. Sample surrogate 

recoveries outside QC limits (if applicable} are presented in Table 3. 

REVIEW RESULTS: 

Not applicable for these analyses. 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the affects that the sample matrix exerts on the 
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digestion/extraction and measurement methodology. MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 

in the analysis procedure. These results are presented in Table 4 (if applicable). The 

potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis. However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples. Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects. An MSD analysis is 

performed to evaluate the precision of the sample results. Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples. The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

REVIEW RESULTS: 

The MS/MSD sample analyses were performed on samples 0912MW27GW and 

0912MW33GW at the required frequency. MS/MSD recoveries were within the control 

limits generated by the laboratory. 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation. The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges

tion/sample preparation procedures and/or instrument operations. The LCS results 

outside QC limits are presented in Table 5 (if applicable). Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern. If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required. All recoveries should be above 10% or the non-detect results 

flagged "UR" as rejected. 

REVIEW RESULTS: 

All LCS analyses were within control limits and performed at the required 

frequency. 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 
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Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard} compounds and identification of an 

acceptable mass spectrum. Compounds detected below the PQL in samples should be 

considered estimated and are qualified "J." The samples with compounds above the 

linear range were all re-analyzed at a higher dilution factor. 

REVIEW RESULTS: 

All compound identification and quantitation criteria were achieved. 

V. FIELD DUPLICATE SAMPLE RESULTS 

Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory. Field duplicate results are summarized in Table 7 

(if applicable). The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision. It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples. The QC criteria used to assess field 

duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria. If both compounds were below 

the laboratory PQL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision. There are no 

guidelines regarding data qualification based on poor field duplicate precision. 

Professional judgment was used to determine whether or not to qualify results. 

REVIEW RESULTS: 

Two Field duplicates analyses were performed on this SDG. The RPD ratings 

are listed on Table 7 as "Good" if the RPD is less than field duplicate QC criteria of 40% 

and as "Poor'' if the RPD exceeded the field duplicate QC criteria. The detected 

Nitrogen, Nitrate-Nitrite result in 0912MW53GW was qualified as estimated (J) and the 

non-detected Nitrogen, Nitrate-Nitrite result in 0912MW20GW was qualified as estimated 

(UJ). Also, the detected AI, Fe, Cr, and Cu results in samples 0912MW27GW and 

0912MW54GW were qualified as estimated (J) and the non-detected AI result in sample 

0912ME54GW was qualified as estimated (UJ). 

All the results show good precision in the sample pair as noted on table 7. 

Qualifiers were only added to the field duplicate sample pair results as noted. 

6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable with qualification as noted in this report. 
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Table 28 - List of Samples Qualified for Field Blank Contamination 

Table 3- List of Samples with Surrogates outside Control Limits 

I I I 1-

Page 7 of12 



Table 4- List MS/MSD Recoveries and RPDs outside Control Limits 

Table 5- List LCS Recoveries outside Control Limits 

Table 6 -Samples that were Re-analyzed 

I 
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Table 7- Summary of Field Duplicate Results: 

NC: Not calculated 

Page 9 ofl2 



,,_ 
Page !Oofl2 

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



NC: Not calculated 
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/~ .. I M 1::: Your Environmental Monitoring Partner 
Inter-Mountain labs-------------------------------------

IHHR·Mou~t ... •NtAas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 

720 Third Avenue, Suite 1700 Report ID: S1209430001 
Seattle, WA 98104 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/9/2012 12:40:00 PM 

lab ID: S1209430-001 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW06GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result Rl Qual Units Date Analyzed/lnlt Method 

General Parameters 
Total Dissolved Solids (180) 230 T 10 H mgiL 09125120121459 JCG SM 2540 

Total Suspended Solids NO u:r 5 H mgiL 0912512012 1615 JCG SM 2540 

Alkalinity, Total (As CaC03) 178 J 5 H mgiL 0912512012 1946 KV SM 2320B 

Anions 
Alkalinity, Bicarbonate as HC03 217 ::r 5 H mg/L 0912512012 1946 KV SM 2320B 

Alkalinity, Carbonate as C03 NO U"'S 5 H mg/L 0912512012 1946 KV SM 2320B 

Chloride 0.8 0.2 mg/L 09125120121752 AM EPA300.0 

Fluoride ND 0.2 mgiL 09125120121752 AM EPA 300.0 

Nitrogen, Nitrate-Nitrite (as N) ND 0.05 mg/L 09128120121600 RH EPA 353.2 

Sulfate 25.0 0.2 mg/L 09125/2012 1752 AM EPA300.0 

Total Metals 
Aluminum NO 50 ~giL 1010112012 2005 DG 6010C 

Antimony 6.19 0,07 ~giL 0912812012 1525 MS 6020A 

Arsenic 34 2 ~giL 0912812012 1525 MS 6020A 

Barium 80 10 ~giL 09128120121525 MS 6020A 

Beryllium NO 0.2 ~giL 09128120121525 MS 6020A 

Cadmium NO 0.5 ~giL 09128120121525 MS 6020A 

Calcium 32500 50 ~giL 1010112012 2005 DG 6010C 

Chromium NO 0.5 ~giL 0912812012 1525 MS 6020A 

Cobalt 1.5 0.1 ~giL 0912812012 1525 MS 6020A 

Copper ND 0.9 ~giL 0912812012 1525 MS 6020A 

Iron 2460 20 ~giL 10/0112012 2005 DG 6010C 

Lead NO 0.3 ~giL 09128120121525 MS 6020A 

Magnesium 30400 20 ~giL 1010112012 2005 DG 6010C 

Manganese 603 2 ~giL 09128120121525 MS 6020A 

Nickel 3 2 ~giL 09128120121525 MS 6020A 

Potassium 900 400 ~giL 1010112012 2005 DG 6010C 

Selenium NO 3 ~giL 0912812012 1525 MS 6020A 

Silicon 9200 400 ~giL 10/01/2012 2005 DG 6010C 

Silver ND 0.3 ~giL 09/2812012 1525 MS 6020A 

Sodium 4400 200 ~giL 10/01/2012 2005 DG 6010C 

Thallium ND 0.3 ~giL 09/2812012 1525 MS 6020A 

Vanadium NO 2 ~giL 09/28120121525 MS 6020A 

Zinc ND 10 ~giL 1010112012 2005 DG 6010C 

These results apply only to the samples tested. RL ·Reporting limit 
Qualifiers: Value exceeds Maximum Contaminant level B Analyte detected in the associated Method Blank 

C Calculated Value E Value above quantllallon range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitatlon limits 

Page 1 of 15 

L Analyzed by a contract laboratory 
NO Not Detected at the Reporting Umft 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~--
lacey Ketron, Water lab Supervisor 

M Value exceeds Monthly Ave or MCL . ~ 
0 Outside the Range of Dilutions 

.. -~ //Jf/JL 



/•~m··~l:: Your Environmental Monitoring Partner 
-i!!d!=dl!:~m Inter-Mountain Labs--------------------------------'---
iiinR-MovHTAltl LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 

720 Third Avenue, Suite 1700 

Seattle, WA 981 04 
Report ID: S1209430001 

Work Order: 31209430 

Project: Red Devil Mine Collection Date: 9/8/2012 2:00:00 PM 

Lab ID: 31209430-002 Date Received: 9/25/2012 11 :45:00 AM 

Client Sample ID: 0912MW15GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/Inti 

General Parameters 

Total Dissolved Solids (180) 310 ']"" 10 H mg/L 09/25/2012 1500 JCG 

Total Suspended Solids ND U.T 5 H mg/L 09/25/20121616 JCG 

Alkalinity, Total (As CaC03) 63 .,... 5 H mg/L 09/25/2012 1953 KV 

Anions 
Alkalinity, Bicarbonate as HC03 77 ::J 5 H mg/L 09/25/2012 1953 KV 

Alkalinity, Carbonate as C03 ND VS 5 H mg/L 09/25/2012 1953 KV 

Chloride 3.5 0.2 mg/L 09/25/20121805 AM 

Fluoride ND 0.2 mg/L 09/25/20121805 AM 

Nitrogen, Nitrate-Nitrite (as N) 0.21 0.05 mg/L 09/25/20121559 RH 

Sulfate 128 0.2 mg/L 09/25/20121805 AM 

Total Metals 

Aluminum 50 50 ~giL 10/01/2012 2008 DG 

Antimony 8430 om ~giL 09/28/2012 1802 MS 

Arsenic 5370 2 pgiL 09/28/2012 1802 MS 

Barium 40 10 pgiL 09/28/2012 1530 MS 

Beryllium ND 0.2 pg/L 09/28/20121530 MS 

Cadmium ND 0.5 pg/L 09/28/20121530 MS 

Calcium 23100 50 pg/L 10/01/2012 2008 DG 

Chromium 3.3 0.5 pg/L 09/28/20121530 MS 

Cobalt 0.1 0.1 pgiL 09/28/20121530 MS 

Copper 2.0 0.9 pgiL 09/28/20121530 MS 

Iron 40 20 pg/L 10/01/2012 2008 DG 

Lead ND 0.3 ~g/L 09/28/2012 1530 MS 

Magnesium 35900 20 ~g/L 10/01/2012 2008 DG 

Manganese 3 2 ~giL 09/28/2012 1530 MS 

Nickel 12 2 ~giL 09/28/2012 1530 MS 

Potassium 1700 400 pgiL 10/01/2012 2008 DG 

Selenium ND 3 pgiL 09/28/2012 1530 MS 

Silicon 7000 400 pg/L 10/0112012 2008 DG 

Silver NO 0.3 pg/L 09/28/20121530 MS 

Sodium 4500 200 pg/L 10/01/2012 2008 DG 

Thallium ND 0.3 pg/L 09/28/20121530 MS 

Vanadium 2 2 pg/L 09/28/20121530 MS 

Zinc ND 10 pgiL 10/01/2012 2008 DG 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant level 

RL • Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitallon range C Calculated Value 
H Holding limes for preparation or analysis exceeded 
l Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by:~ 
Lacey Ketron, Water Lab Supervisor 

E 
J 
M 
0 

Analyte detected below qua nUtation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 
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Method 

SM 2540 

SM2540 

SM 23208 

SM 23208 

SM 23208 

EPA300.0 

EPA300.0 

EPA 353.2 

EPA 300.0 

6010C 

6020A 

6020A 

6020A 

6020A 

6020A 

6010C 

6020A 

6020A 

6020A 

6010C 

6020A 

6010C 

6020A 

6020A 

6010C 

6020A 

6010G 

6020A 

6010G 

6020A 

6020A 

6010G 



/I~M~I: Your Environmental Monitoring Partner -ii=::e:::F.::oe! Inter-Mountain Labs-------------------------------"---
i'iin:11.-Moo"'"1~'~ lMs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 

720 Third Avenue, Suite 1700 

Seattle, WA 98104 
Report ID: S1209430001 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/8/2012 3:35:00 PM 

LabiD: S1209430-003 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW16GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzedlinit Method 

General Parameters 
Total Dissolved Solids (180) 350 J 10 H mgiL 09125/20121501 JCG SM 2540 

Total Suspended Solids 6 T 5 H mgiL 09125/20121617 JCG SM 2540 

Alkalinity, Total (As CaC03) 113 -:r 5 H mg/L 0912512012 1959 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 138 -;- 5 H mg/L 09/2512012 1959 KV SM 23208 

Alkalinity, Carbonate as C03 ND l)5 5 H mgiL 09/2512012 1959 KV SM 23208 

Chlortde 0.3 0.2 mgiL 09/25120121817 AM EPA300.0 

Fluoride ND 0.2 mg/L 09/25120121817 AM EPA300.0 

Nitrogen, Nitrate-Nitrite (as N) 0.05 0.05 mg/L og/2512012 1600 RH EPA353.2 

Sulfate 142 0.2 mgiL 09125120121817 AM EPA300.0 

Total Metals 
Aluminum 100 50 ~giL 1010112012 2010 OG 6010C 

Antimony 757 0.07 ~giL 09128/20121535 MS 6020A 

Arsenic 830 2 ~giL 09128120121535 MS 6020A 

Barium 50 10 ~giL 09128120121535 MS 6020A 

Beryllium ND 0.2 ~giL 09/28120121535 MS 6020A 

Cadmium ND 0.5 ~giL 0912812012 1535 MS 6020A 

Calcium 24400 50 ~giL 1010112012 2010 DG 6010C 

Chromium NO 0.5 ~giL 0912812012 1535 MS 6020A 

Cobalt 7,g 0.1 ~giL 09128120121535 MS 6020A 

COpper 1.3 0.9 ~giL 09128/20121535 MS 6020A 

Iron 11200 20 ~giL 1010112012 2010 OG 6010C 

Lead NO 0.3 ~giL 09128120121535 MS 6020A 

Magnesium 42800 20 ~giL 10/0112012 2010 OG 6010C 

Manganese 5440 2 ~giL 09/28/20121817 MS 6020A 

Nickel 6 2 ~g/L 09/2812012 1535 MS 6020A 

Potassium 2200 400 ~giL 10/0112012 2010 OG 6010C 

Selenium ND 3 ~giL ogl2812012 1535 MS 6020A 

Silicon 8000 400 ~giL 10/0112012 2010 OG 6010C 

Silver NO 0.3 ~giL 0912812012 1535 MS 6020A 

Sodium 5000 200 ~giL 10/0112012 2010 OG 6010C 

Thallium NO 0.3 ~giL 09128/20121535 MS 6020A 

Vanadium NO 2 ~giL 09128120121535 MS 6020A 

Zinc NO 10 ~g/L 10101/2012 2010 OG 6010C 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Umlt 
S Spike Recovery outside accepted recovery limits 

Rsviswedby: ~--· 
~~~~--~----

Lacey Ketron, Water Lab Supervisor 

8 
E 
J 
M 
0 

Ana!yle detected In the associated Method Blank 
Value above quant!lat!on range 
Analyte detected below quantitation lfmits 
Value exceeds Monthly Ave or MCL 
Outside the Range of_ Dilutions _ ~ 

r:;;?:?-~ c:7' !I /I<;")JL-
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/I~M~I: Your Environmental Monitoring Partner 
~~=~~Inter-Mountain Labs-------------------------------.::_ __ 
i'Nn"·MOUHTAIH l"11 -" 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 
720 Third Avenue, Suite 1700 

Seattle, WA 98104 
Report ID: S1209430001 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/8/2012 4:59:00 PM 

Lab ID: S1209430-004 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW17GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnlt Method 

General Parameters 
Tolal Dissolved Solids (180) 130 :J 10 H mg/L 09/25/20121502 JCG SM 2540 

Tolal Suspended Solids ND ()S 5 H mg/L 09/25/20121618 JCG SM 2540 

Alkallnily, Tolal (As CaC03) 111 :r 5 H mg/l 09/25/2012 2006 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 135 -:r 5 H mg/L 09/25/2012 2006 KV SM 23208 

Alkalinity, Carbonate as C03 ND UT 5 H mg/l 09/25/2012 2006 KV SM 23208 

Chloride 0.6 0.2 mg/l 09/25/2012 1829 AM EPA300.0 

Fluoride ND 0.2 mg/l 09/25/20121829 AM EPA 300.0 

Nitrogen, Nitrate-Nitrite (as N) 0.05 0.05 mg/L 09/28/2012 1556 RH EPA 353.2 

Sulfate 5.5 0.2 mg/L 09/25/2012 1829 AM EPA300.0 

Total Metals 
Aluminum ND 50 ~gil 10/01/2012 2020 DG 6010C 

Antimony 6.44 om ~gil 09/28/20121540 MS 6020A 

Arsenic 3 2 ~gil 09/28/20121540 MS 6020A 

Barium 40 10 ~gil 09/28/20121540 MS 6020A 

Beryllium ND 0.2 ~gil 09/28/20121540 MS 6020A 

Cadmium ND 0.5 ~gil 09/28/20121540 MS 6020A 

Calcium 20700 50 ~gil 10/01/2012 2020 DG 6010C 

Chromium ND 0.5 ~gil 09/28/2012 1540 MS 6020A 

Cobalt ND 0.1 ~giL 09/28/2012 1540 MS 6020A 

Copper ND 0.9 ~giL 09/28/2012 1540 MS 6020A 

Iron ND 20 ~giL 10/01/2012 2020 DG 6010C 

Lead 0.3 0.3 ~gil 09/28/20121540 MS 6020A 

Magnesium 13900 20 ~gil 10/01/2012 2020 DG 6010C 

Manganese ND 2 ~gil 09/28/20121540 MS 6020A 

Nickel ND 2 ~gil 09/28/20121540 MS 6020A 

Potassium ND 400 ~gil 10/01/2012 2020 DG 6010C 

Selenium ND 3 ~gil 09/28/20121540 MS 6020A 

Silicon 5000 400 ~giL 10/01/2012 2020 DG 6010C 

Sliver ND 0.3 ~giL 09/28/2012 1540 MS 6020A 

Sodium 2600 200 ~gil 10/01/2012 2020 DG 6010C 

Thallium ND 0.3 ~gil 09/28/2012 1540 MS 6020A 

Vanadium ND 2 ~gil 09/28/2012 1540 MS 6020A 

Zinc ND 10 ~gil 10/0112012 2020 DG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level 

C Calculated Value 
H Holding tlmes for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-c-c--c-----
Lacey Ketron, Water Lab Supervisor 

8 
E 
J 
M 
0 

Ana!yte detected rn the associated Method Blank 
Value above quantitallon range 
Anatyte detected below quanlilation limits 
Value exceeds Monthly Ave or MCL ~ 
Outside the Range of Dllullons 

.~r-;;::? 
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~.~m··~t: Your Environmental Monitoring Partner 
~~=~~ Inter-Mountain Labs---------------------~~~.:.._.:..__;_.:.._~~.:.._.::..__~ 
mnR-MoUHTAIN LABs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 
720 Third Avenue, Suite 1700 Report tD: S1209430001 
Seattle, WA 98104 

Work Order: S1209430 
Project: Red Devil Mine Collection Date: 9/9/2012 10:40:00 AM 
Lab tD: S1209430-005 Date Received: 9/25/2012 11:45:00 AM 
Client Sample ID: 0912MW20GW Sampler: 
COG: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnlt Method 

General Parameters 

Total Dissolved Solids (180) 140 :J 10 H mgil 09i25i20121503 JCG SM 2540 
Total Suspended Solids NO V:J 5 H mgil 09i25i20121619 JCG SM 2540 
Alkalinity, Total (As CaC03) 93 ·s 5 H mgil 09i25i2012 2013 KY SM 2320B 

Anions 
Alkalinity, Bicarbonate as HC03 113 :5 5 H mgil 09i25i2012 2013 KY SM 2320B 
Alkalinity, Carbonate as C03 NO (/_j 5 H mgil 09i25i2012 2013 KY SM 2320B 
Chloride 0.5 0.2 mgil 09i25i20121842 AM EPA300.0 
Fluoride ND 0.2 mgil 09i25i2012 1842 AM EPA 300.0 
Nitrogen, Nitrate-Nitrite (as N) NO 0.05 mgil 09i25i2012 1606 RH EPA353.2 
Sulfate 17.7 0.2 mgil 09i25i2012 1842 AM EPA300.0 

Total Metals 
Aluminum NO 50 ~gil 10i01i2012 2022 DG 6010C 
Antimony 871 0.07 ~gil 09i28i20121545 MS 6020A 
Arsenic 221 2 ~gil 09i28i20121545 MS 6020A 
Barium 40 10 ~gil 09i28i2012 1545 MS 6020A 
Beryllium ND 0.2 ~gil 09i28i2012 1545 MS 6020A 
Cadmium NO 0.5 ~gil 09i28i20121545 MS 6020A 
Calcium 19900 50 ~gil 10i01i2012 2022 DG 6010C 
Chromium NO 0.5 ~gil 09i28i2012 1545 MS 6020A 
Cobalt NO 0.1 ~gil 09i28i2012 1545 MS 6020A 
Copper NO 0.9 ~giL 09i28i20121545 MS 6020A 
Iron 30 20 ~giL 10i01i2012 2022 DG 6010C 
lead ND 0.3 ~gil 09i28i20121545 MS 6020A 
Magnesium 15700 20 ~gil 10i01i2012 2022 DG 6010C 
Manganese 5 2 ~gil 09i28i2012 1545 MS 6020A 
Nickel NO 2 ~gil 09/28i2012 1545 MS 6020A 
Potassium 600 400 ~gil 10/01i2012 2022 DG 6010C 
Selenium NO 3 ~gil 09i28i2012 1545 MS 6020A 
Silicon 5000 400 ~gil 10i01i2012 2022 DG 6010C 
Silver ND 0.3 ~giL 09i28i20121545 MS 6020A 
Sodium 2400 200 ~gil 10i01i2012 2022 DG 6010C 
Thallium NO 0.3 ~giL 09i28i20121545 MS 6020A 

Vanadium NO 2 ~gil 09i28i20121545 MS 6020A 
Zinc NO 10 ~gil 10i01i2012 2022 DG 6010C 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Splke Recovery outside accepted recovery limits 

Reviewed by:~ 
Lacey Ketron, Water Lab Supervisor 

B 
E 
J 
M 
0 

Analyte detected In the associated Method Blank 
Value above quantitation range 
Ana!yte detected below quanlitation limits 
Value exceeds Monthly Ave or MCL 

outside the Range of Dllull~~~----e-·'~?:;r/ )/}I 
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~ /I m 1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------_::_ __ _ 

INnR•MovHTAIH LAOs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Report ID: S1209430001 

Work Order: S1209430 
Project: Red Devil Mine Collection Date: 9/8/2012 6:00:00 PM 

Lab ID: s 1209430-006 Date Received: 9/25/201211:45:00 AM 

Client Sample ID: 0912MW21GW Sampler: 
COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/In it Method 

General Parameters 

Total Dissolved Solids (180) 210 ·s 10 H mg/L 09i25i20121504 JCG SM 2540 
Total Suspended Solids ND US 5 H mgil 09i25i20121620 JCG SM 2540 
Alkalinity, Total (As CaC03) 175 :r 5 H mg/L 09i25i2012 2020 KV SM 2320B 

Anions 
Alkalinity, Bicarbonate as HC03 214 J 5 H mg/L 09i25i2012 2020 KV SM 2320B 
Alkalinity, Carbonate as C03 ND VS 5 H mg/L 09i25i2012 2020 KV SM 23208 

Chloride 0.6 0.2 mg/L 09i25i2012 1854 AM EPA300.0 
Fluoride ND 0.2 mg/L 09i25i2012 1854 AM EPA 300.0 
Nitrogen, Nitrate-Nitrite (as N) 0.06 0.05 mg/L 09i28i2012 1557 RH EPA 353.2 

Sulfate 25.3 0.2 mg/L 09i25i2012 1854 AM EPA 300.0 

Total Metals 
Aluminum ND 50 ~gil 10i01i2012 2024 DG 6010C 
Antimony 9490 O.Q7 ~gil 09i28i20121822 MS 6020A 

Arsenic 2510 2 ~gil 09i28i2012 1550 MS 6020A 

Barium 110 10 ~gil 09i28i2012 1550 MS 6020A 
Beryllium ND 0.2 ~gil 09i28i2012 1550 MS 6020A 

Cadmium ND 0.5 ~gil 09i28i20121550 MS 6020A 

Calcium 35100 50 ~gil 10i01i2012 2024 DG 6010C 

Chromium ND 0.5 ~gil 09i28i20121550 MS 6020A 

Cobalt ND 0.1 ~gil 09i28i20121550 MS 6020A 

Copper 1.9 0.9 ~gil 09i28i20121550 MS 6020A 

Iron ND 20 ~gil 10i01i2012 2024 DG 6010C 

Lead ND 0.3 ~gil 09i28i2012 1550 MS 6020A 

Magnesium 30300 20 ~gil 10i01i2012 2024 DG 6010C 

Manganese 2 2 ~gil 09i28i2012 1550 MS 6020A 

Nickel 3 2 ~gil 09i28i20121550 MS 6020A 

Potassium 2400 400 ~gil 10i01i2012 2024 DG 6010C 

Selenium ND 3 ~gil 09i28i20121550 MS 6020A 

Silicon 9700 400 ~gil 10i01i2012 2024 DG 6010C 

Sliver ND 0.3 ~gil 09i28i20121550 MS 6020A 

Sodium 3400 200 ~gil 10i01i2012 2024 DG 6010C 
Thallium ND 0.3 ~gil 09i28i20121550 MS 6020A 

Vanadium ND 2 ~gil 09i28i20121550 MS 6020A 

Zinc ND 10 ~gil 10i01i2012 2024 DG 6010C 

- ----------

These results apply only to the samples tested. Rl ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 8 Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantitatlon range 
H Holding Urnes for preparation or analysis exceeded J Analyte detected below quantltalion limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

Reviewedby: ~~ 

0 OutsidetheRange,~ 1!/(~ /;L-ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Lacey Ketron, Water Lab Supervisor 
Page 6 ol15 



/I~M~ .... L Your Environmental Monitoring Partner 
:::,":!i.,;;:o •. iil"i::.f:l""!\'"!!i'"~'FiA::las lnter~Mountain Labs _1_6_7_3_T_e_rr_a_A-ve_n_u_e_, _S_h_e-rid_a_n_, -W-y-om-ln_g_8-28_0_1--ph-:-(3_0_7_)_6_72_--89_4_5 _____________ _ 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 

720 Third Avenue, Suite 1700 

Seattle, WA 98104 
Report ID: S1209430001 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/9/2012 2:50:00 PM 

Lab ID: s 1209430-007 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW24GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

General Parameters 
Total Dissolved Solids (180) 190 J:r 10 H mgil 09/25/20121505 JCG SM 2540 

Total Suspended Solids ND 5 H mg/L 09/25/20121621 JCG SM 2540 

Alkalinity, Total (As CaC03) 103 

Anions 
Alkalinity, Bicarbonate as HC03 .126 

Alkalinity, Carbonate as C03 ND 

Chloride 0.5 

Fluoride ND 

Nitrogen, Nitrate-Nitrile (as N) 0.32 

Sulfate 37.1 

Total Metals 
Aluminum ND 

Antimony 108 

Arsenic 5 

Barium 10 

Beryllium ND 

Cadmium ND 

Calcium 24200 

Chromium ND 

Cobalt ND 

Copper ND 

Iron ND 

Lead ND 

Magnesium 18200 

Manganese ND 

Nickel ND 

Potassium 700 

Selenium ND 

Silicon 6800 

Sliver ND 

Sodium 7200 

Thallium ND 

Vanadium ND 

Zinc ND 

"-- "--·- ------~----·---------

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Sp!ke Recovery outside accepted recovery Umtts 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 

::r 5 H mgil 09/25/2012 2027 KV 

·s 5 H mg!L 09/25/2012 2027 KV us 5 H mg/L 09/25/2012 2027 KV 

0.2 mg/L 09/25/2012 1906 AM 

0.2 mg/L 09i25/20121906 AM 

0.05 mgil 09i25/20121607 RH 

0.2 mg!L 09/25/20121906 AM 

50 ~gil 10/01/2012 2027 DG 

O.Q7 ~gil 09/28/20121554 MS 

2 ~gil 09/28/20121554 MS 

10 ~gil 09/28/20121554 MS 

0.2 ~gil 09/28/20121554 MS 

0.5 ~gil 09/28/20121554 MS 

50 ~gil 10/01/2012 2027 DG 

0.5 ~gil 09/28/20121554 MS 

0.1 ~gil 09/28/2012 1554 MS 

0.9 ~gil 09/28/2012 1554 MS 

20 ~gil 10/01/2012 2027 DG 

0.3 ~gil 09/28/2012 1554 MS 

20 ~gil 10/01/2012 2027 DG 

2 ~gil 09/28/2012 1554 MS 

2 ~gil 09/28/2012 1554 MS 

400 ~gil 10/01/2012 2027 DG 

3 ~gil 09/28i20121554 MS 

400 ~gil 10/01/2012 2027 DG 

0.3 ~gil 09/28/20121554 MS 

200 ~gil 10/01/2012 2027 DG 

0.3 ~gil 09/28/20121554 MS 

2 ~gil 09i28/20121554 MS 

10 ~gil 10/01/2012 2027 DG 

Rl -Reporting Limit 
8 
E 
J 
M 
0 

Analyte detected In the associated Method Blank 
Value above quanlitalion range 
Analyte detected below quanlital!on limits 
Value exceeds Monthly Ave or MC~L 
Outside the Range of Dilutions 

~ 
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SM 2320B 

SM 2320B 

SM 2320B 

EPA300.0 

EPA300.0 

EPA 353.2 

EPA 300.0 
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6020A 

6020A 

6020A 

6020A 

6020A 

6010C 

6020A 

6020A 

6020A 

6010C 

6020A 
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6020A 

6020A 

6010C 

6020A 

6010C 
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6020A 

6020A 
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/I~M---<: ..... Your Environmental Monitoring Partner 
~!:.:.!~~~--!!!! Inter-Mountain Labs--------------------------------=---
mn"·MovtnAut tAa~ 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 

720 Third Avenue, Suite 1700 Report ID: S1209430001 
Seattle, WA 98104 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/9/201211:10:00 AM 

Lab ID: S1209430-008 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW25GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

General Parameters 

Total Dissolved Solids (180} 380 ::> 10 H mg/L 09/25/2012 1506 JCG SM 2540 

Total Suspended Solids 96 J 5 H mg/L 09/25/2012 1622 JCG SM 2540 

Alkalinity, Total (As CaC03) 216 J 5 H mg/L 09/25/2012 2033 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 264 T 5 H mg/L 09/25/2012 2033 KV SM 23208 

Alkalinity, Carbonate as C03 NO V :'} 5 H mg/L 09/25/2012 2033 KV SM 23208 

Chloride 0.7 0.2 mg/L 09/25/20121919 AM EPA300.0 

Fluoride NO 0.2 mgiL 09/25/20121919 AM EPA 300.0 

Nllrogen, Nllrale-Nilrile (as N) NO 0.05 mgll 09/25/20121608 RH EPA 353.2 

Sulfate 66.2 0.2 mg/L 09/25/20121919 AM EPA300.0 

Total Metals 

Aluminum 50 50 ~giL 10/01/2012 2029 OG 6010C 

Antimony 69.6 0.07 ~giL 09/28/2012 1559 MS 6020A 

Arsenic 1160 2 ~giL 09/28/2012 1559 MS 6020A 

Barium 530 10 ~g/L 09/28/2012 1559 MS 6020A 

Beryllium NO 0.2 ~g/L 09/28/20121559 MS 6020A 

Cadmium NO 0.5 ~g/L 09/28/20121559 MS 6020A 

Calcium 56600 50 ~g/L 10/0112012 2029 OG 6010C 

Chromium 6.3 0.5 ~gil 09/28/20121559 MS 6020A 

Cob all 27.8 0.1 ~gil 09/28/20121559 MS 6020A 

Copper 3.6 0.9 ~giL 09/28/20121559 MS 6020A 

Iron 49200 20 ~giL 10/01/2012 2029 OG 6010C 

Lead NO 0.3 ~gil 09/28/2012 1559 MS 6020A 

Magnesium 32000 20 ~gil 10/01/2012 2029 OG 6010C 

Manganese 7650 2 ~g/L 09/28/20121827 MS 6020A 

Nickel 24 2 ~giL 09/28/2012 1559 MS 6020A 

Potassium 3700 400 ~giL 10/01/2012 2029 OG 6010C 

Selenium NO 3 ~giL 09/28/2012 1559 MS 6020A 

Silicon 8700 400 ~g/L 10/01/2012 2029 OG 6010C 

Silver NO 0.3 ~giL 09/28/2012 1559 MS 6020A 

Sodium 5200 200 ~g/L 10/01/2012 2029 OG 6010C 

Thallium NO 0.3 ~g/L 09/28/2012 1559 MS 6020A 

Vanadium NO 2 ~giL 09/28i2012 1559 MS 6020A 

Zinc NO 10 ~giL 10/01/2012 2029 OG 6010C 

These results apply only to the samples tested. RL w Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantitatlon range 
H Holding times for preparallon or analysis exceeded J Anatyte detected below quantitalion lim!ls 
l Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside acwpted recovery Hm!ls 

M Value exceeds Monthly Ave or MCL ~ 
0 Outside the Range of Dllullons 

~ 
Revlewedby: ~ 

Lacey Ketron, Water Lab Supervisor 
Page 8 of 15 



~ 
/IM"'~~ ... L Your Environmental Monitoring Partner 
-:ii~\:ffi!~fm Inter-Mountain Labs-------------------------------_;_ __ _ 
iNnR~MouNTAm uus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 

720 Third Avenue, Suite 1700 Report ID: S1209430001 
Seattle, WA 98104 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/9/2012 1:34:00 PM 

Lab ID: S1209430-009 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW27GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzedllnlt Method 

General Parameters 

Total Dissolved Solids (180) 640 T 10 H mg/L 09/25/2012 1507 JCG SM 2540 

Total Suspended Solids ND ():1""" 5 H mg/L 09/25/20121623 JCG SM 2540 

Alkalinity, Total (As CaC03) 216 ':>' 5 H mg/l 09/25/2012 2040 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 266 ·cr 5 H mg/L 09/25/2012 2040 KV SM 23208 

Alkalinity, Carbonate as C03 ND t)j' 5 H mg/L 09/25/2012 2040 KV SM 23208 

Chloride 1.0 J 0.2 H mg/L 10/12/2012 1146 AM EPA300.0 

Fluoride ND l)S 0.2 H mg/L 10/12/20121146 AM EPA 300.0 

Nitrogen, Nitrate-Nitrite (as N) ND 0.05 mgll 09125120121616 RH EPA 353.2 

Sulfate 230 :r 0.2 H mgll 10/12120121146 AM EPA 300.0 

Total Metals 

Aluminum 150 50 ~giL 10101/2012 2032 DG 6010C 

Antimony 12.9 0,07 ~giL 0912612012 1604 MS 6020A 

Arsenic 31 2 ~giL 09126120121604 MS 6020A 

Barium 60 10 ~gil 0912612012 1604 MS 6020A 

Beryllium ND 0.2 ~giL 0912612012 1604 MS 6020A 

Cadmium ND 0.5 ~gil 0912612012 1604 MS 6020A 

Calcium 96600 50 ~giL 10/01/2012 2032 DG 6010C 

Chromium 6.9 0.5 ~gil 09126120121604 MS 6020A 

Cobalt 1.9 0.1 ~gil 09126120121604 MS 6020A 

Copper 2.1 0.9 ~giL 0912812012 1604 MS 6020A 

Iron 310 20 ~gil 1010112012 2032 DG 6010C 

lead ND 0.3 ~giL 09128120121604 MS 6020A 

Magnesium 59000 20 ~giL 1010112012 2032 DG 6010C 

Manganese 1260 2 ~giL 09126/20121604 MS 6020A 

Nickel 46 2 ~gil 09/2612012 1604 MS 6020A 

Potassium 2300 400 ~gil 10/01/2012 2032 DG 6010C 

Selenium ND 3 ~giL 09/26/2012 1604 MS 6020A 

Silicon 7300 400 ~giL 10/01/2012 2032 DG 6010C 

Silver ND 0.3 ~giL 09/26120121604 MS 6020A 

Sodium 21400 200 ~giL 10/0112012 2032 DG 6010C 

Thallium ND 0.3 ~gil 09/26120121604 MS 6020A 

Vanadium ND 2 ~gil 09128120121604 MS 6020A 

Zinc 20 10 ~giL 1010112012 2032 DG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Anatyte detected In the associated Method Blank 

C Calculated Value E Value above quantilatlon range 
H Holding times for preparallon or analysis exceeded J Anatyte detected below quantitation limits 
l Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery Hmtts 

Reviewed by:~ 
Lacey Ketron, Water Lab Supervisor 

M Value exceeds Monthly Ave or MCL 

0 Outside the RangeofDIIu~~ r/ /!·S,"" I /2-
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/I~M~ .... Your Environmental Monitoring Partner 
~:;:==~--!\:! lnler-Mountain Labs--------------------------------=---
iiinR·MovHTAIH l,\IIS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 
720 Third Avenue, Suite 1700 Report ID: S1209430001 
Seattle, WA 98104 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/9/2012 4:58:00 PM 

Lab ID: S1209430-010 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW29GW Sampler: 
COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

General Parameters 
Total Dissolved Solids (180) 330 -:::r 10 H mgiL 09i25i2012 1509 JCG SM 2540 
T ota/ Suspended Solids 13 -r 5 H mgll 09i25i2012 1624 JCG SM 2540 
Alkalinity, Total (As CaC03) 273 -:J 5 H mg/L 09i25/2012 2053 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 333 :> 5 H mgil 09i25i2012 2053 KV SM 2320B 

Alkalinity, Carbonate as C03 ND \):J 5 H mgil 09i25i2012 2053 KV SM 2320B 

Chlortde 0.7 0.2 mgil 09/25i2012 2045 AM EPA300.0 
Fluoride 0.3 0.2 mgil 09i25i2012 2045 AM EPA300.0 
Nitrogen, Nitrate-Nitrile (as N) ND 0.05 mg/L 09i25i2012 1626 RH EPA 353.2 

Sulfate 28.1 0.2 mg/L 09i25i2012 2045 AM EPA 300.0 

Total Metals 
Aluminum 140 50 ~gil 10i01/2012 2039 DG 6010C 
Antimony 1.34 0.07 ~gil 09i28i20121629 MS 6020A 
Arsenic 44 2 ~giL 09i28i2012 1629 MS 6020A 
Barium 230 10 ~gil 09/28i2012 1629 MS 6020A 
Beryllium ND 0.2 ~gil 09/28i2012 1629 MS 6020A 

Cadmium ND 0.5 ~gil 09i28i2012 1629 MS 6020A 
Calcium 50200 50 ~gil 10/01i2012 2039 DG 6010C 
Chromium 5.1 0.5 ~gil 09i28i2012 1629 MS 6020A 
Cobalt 0.8 0.1 ~gil 09i28i20121629 MS 6020A 
Copper 1.2 0.9 ~gil 09i28/20121629 MS 6020A 

Iron 2690 20 ~gil 10i01/2012 2039 DG 6010C 

Lead ND 0.3 ~gil 09i28/20121629 MS 6020A 

Magnesium 48200 20 ~gil 10i01i2012 2039 DG 6010C 

Manganese 398 2 ~gil 09/28i2012 1629 MS 6020A 
Nickel 4 2 ~gil 09i28i2012 1629 MS 6020A 

Potassium 1100 400 ~gil 10i01i2012 2039 DG 6010C 
Selenium ND 3 ~gil 09i28i20121629 MS 6020A 

Silicon 4400 400 ~gil 10i01/2012 2039 DG 6010C 

Silver ND 0.3 ~gil 09i28/20121629 MS 6020A 

Sodium 2600 200 ~gil 10i01i2012 2039 DG 6010C 
Thaltlum ND 0.3 ~gil 09i28i20121629 MS 6020A 

Vanadium ND 2 ~gil 09i28i20121629 MS 6020A 
Zinc ND 10 ~gil 10/01i2012 2039 DG 6010C 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level 

C Calculated Value 
H Ho!d!ng times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: =:=-"":"Z3"""' E-cc-c-~--;-----
Lacey Ketron, Water Lab Supervisor 

8 
E 
J 
M 
0 

Ana!yte detected In the associated Method Blank 
Value above quantitation range 
Analyte detected below quantital!on tlmits 
Value exceeds Monthly Ave or MCL ~ 
Outside the Range of O!Jutlons 

~ 
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~i!r.. ..... 1M I:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------=----

IHHR~MouHrAIHlAIIs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 

720 Third Avenue, Suite 1700 

Seattle, WA 981 04 
Report ID: S1209430001 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/8/2012 4:18:00 PM 

Lab ID: S1209430-011 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW32GW Sampler: 
COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

General Parameters 

Total Dissolved Solids (180) 120 -:J 10 H mg/L 09/25/2012 1510 JCG SM 2540 

Total Suspended Solids ND !)5 5 H mg/L 09/25/20121626 JCG SM 2540 

Alkalinity, Total (As CaC03) 39 ::r 5 H mg/L 09/25/2012 2100 KV SM 2320B 

Anions 
Alkalinity, Bicarbonate as HC03 47 J 5 H mg/L 09/25/2012 2100 KV SM 2320B 

Alkalinity, Carbonate as C03 ND u:r 5 H mg/L 09/25/2012 2100 KV SM 2320B 

Chloride 0.5 0.2 mg/L 09/25/2012 2058 AM EPA300.0 

Fluoride ND 0.2 mg/L 09/25/2012 2058 AM EPA300.0 

Nitrogen, Nitrate-Nitrite (as N) 0.89 0.05 mg/L 09/28/20121558 RH EPA353.2 

Sulfate 15.8 0.2 mg/L 09/25/2012 2058 AM EPA300.0 

Total Metals 

Aluminum 400 50 ~giL 10/0112012 2051 DG 6010C 

Antimony 6.35 0.07 ~gil 09/28/20121639 MS 6020A 

Arsenic 3 2 ~giL 09/28/20121639 MS 6020A 

Barium 30 10 ~gil 09/28/20121639 MS 6020A 

Beryllium ND 0.2 ~giL 09/28/20121639 MS 6020A 

Cadmium ND 0.5 ~giL 09/28/20121639 MS 6020A 

Calcium 10300 50 ~giL 10/01/2012 2051 DG 6010C 

Chromium 1.5 0.5 ~giL 09/28/2012 1639 MS 6020A 

Cobalt 0.6 0.1 ~g/L 09/28/2012 1639 MS 6020A 

Copper 2.9 0.9 ~g/L 09/28/2012 1639 MS 6020A 

Iron 620 20 ~g/L 10/01/2012 2051 DG 6010C 

Lead 0.3 0.3 ~giL 09/28/2012 1639 MS 6020A 

Magnesium 7640 20 ~giL 10/01/2012 2051 DG 6010C 

Manganese 27 2 ~giL 09/28/20121639 MS 6020A 

Nickel 9 2 ~giL 09/28/20121639 MS 6020A 

Potassium 500 400 ~giL 10/01/2012 2051 DG 6010C 

Selenium ND 3 ~giL 09/28/2012 1639 MS 6020A 

Silicon 9800 400 ~giL 10/01/2012 2051 DG 6010C 

Silver ND 0.3 ~giL 09/28/20121639 MS 6020A 

Sodium 1500 200 ~giL 10/01/2012 2051 DG 6010C 

Thallium ND 0.3 ~g/L 09/28/2012 1639 MS 6020A 

Vanadium ND 2 ~g/L 09/28/2012 1639 MS 6020A 

Zinc ND 10 ~giL 10/0112012 2051 DG 6010C 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
l Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: c-c==_---c"c-"'?_""-c-c-cc---c 
Lacey Ketron, Water Lab Supsrvisor 

8 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitaUon range 
Ana!yte detected below quantitatlon limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions ~ 

/>~/ I! /1~-J/~ 
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'I~M~I:: Your Environmental Monitoring Partner 
~~~~IJII!! Inter-Mountain Labs----------------------:..;_:..;_:..;_:.__ _____ ..::__.:.:..:.;_ 
um:A.-Moutn"'"' uus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 
720 Third Avenue, Suite 1700 Report ID: S1209430001 
Seattle, WA 98104 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/8/2012 12:52:00 PM 

Lab ID: S1209430-012 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW33GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

General Parameters 

Total Dissolved Solids (180) 140 ._,.- 10 H mgil 09i25i20121511 JCG SM 2540 

Total Suspended Solids 8 ·.;= 5 H mgil 09i25i20121627 JCG SM 2540 

Alkalinity, Total (As CaC03) 81 5 H mgil 09i25i2012 2107 KV SM 2320B 

Anions 
Alkalinity, Bicarbonate as HC03 99 ::r 5 H mgil 09i25i2012 2107 KV SM 2320B 

Alkalinity, Carbonate as C03 ND v'S 5 H mgil 09i25i2012 2107 KV SM 2320B 

Chloride 0.8 0.2 mgil 09i25i2012 2110 AM EPA300.0 

Fluoride ND 0.2 mgil 09i25i2012 2110 AM EPA300.0 

Nitrogen, Nitrate-Nitrite (as N) 0.16 0.05 mgil 09i25i20121601 RH EPA 353.2 

Sulfate 14.9 0.2 mgil 09i25i2012 2110 AM EPA 300.0 

Total Metals 

Aluminum 150 50 ~gil 10i01i2012 2053 DG 6010C 

Antimony 417 0.07 ~gil 09i28i20121644 MS 6020A 

Arsenic 29 2 ~gil 09i28i20121644 MS 6020A 

Barium 40 10 ~gil 09i28i2012 1644 MS 6020A 

Beryllium ND 0.2 ~gil 09i28i20121644 MS 6020A 

Cadmium ND 0.5 ~gil 09i28i2012 1644 MS 6020A 

Calcium 17100 50 ~gil 10i01i2012 2053 DG 6010C 

Chromium 0.8 0.5 ~gil 09i28i2012 1644 MS 6020A 

Cobalt 0.2 0.1 ~gil 09i28i2012 1644 MS 6020A 

Copper 1.3 0.9 ~gil 09i28i20121644 MS 6020A 

Iron 370 20 ~gil 10i01i2012 2053 DG 6010C 

Lead ND 0.3 ~gil 09i28i20121644 MS 6020A 

Magnesium 11600 20 ~gil 10i01i2012 2053 DG 6010C 

Manganese 16 2 ~gil 09i28i20121644 MS 6020A 

Nickel ND 2 ~gil 09i28i20121644 MS 6020A 

Potassium 800 400 ~gil 10i01i2012 2053 DG 6010C 

Selenium ND 3 ~gil 09i28i20121644 MS 6020A 

Silicon 10200 400 ~gil 10i01i2012 2053 DG 6010C 

Silver ND 0.3 ~gil 09i28i20121644 MS 6020A 

Sodium 5000 200 ~giL 10i01i2012 2053 DG 6010C 

Thallium ND 0.3 ~gil 09i28i20121644 MS 6020A 

Vanadium ND 2 ~gil 09i28i20121644 MS 6020A 

Zinc ND 10 ~gil 10i01i2012 2053 DG 6010C 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding t!mes for preparallon or analysis exceeded 
l Analyzed by a contract laboratory 

NO Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~------
Lacey Ketron, Water Lab Supervisor 

8 Analyte detected In the associated Method Blank 
E Value above quantitation range 
J Analyte detected belowquantitallon limits 
M Value exceeds Monthly Ave~rMCL 
0 Outside the Range of Dilutions.· / _ / 

· . II 15.('/L 
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~T. _..I M 1: Your Environmental Monitoring Partner Inter-Mountain Labs-----------------------_:..: _____________ _;:_ _ __:.:.:_ 
l»nR~MouHTAIN lAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307} 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 

720 Third Avenue, Suite 1700 ReportiD: S1209430001 
Seattle, WA 98104 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/9/2012 7:00:00 AM 

Lab ID: S1209430-013 Date Received: 9/25/2012 11:45:00 AM 

Client Sample iD: 0912MW53GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/In it Method 

General Parameters 

Total Dissolved Solids (180) 150 -:r 10 H mg/l 09/25/20121513 JCG SM 2540 

T alai Suspended Solids NO c)-r 5 H mg/L 09/25/20121628 JCG SM2540 

Alkalinity, Total (As CaC03) 99 J 5 H mg/L 09/25/2012 2121 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 121 :r 5 H mg!L 09/25/2012 2121 KV SM 23208 

Alkalinity, Carbonate as C03 NO VJ 5 H mg/L 09/25/2012 2121 KV SM23208 

Chloride 0.5 0.2 mg/L 09/25/2012 2159 AM EPA300.0 

Fluoride NO 0.2 mg/l 09/25/2012 2159 AM EPA 300.0 

Nitrogen, Nitrate-Nitrite (as N) 0.10 0.05 mg!L 09/28/20121601 RH EPA 353.2 

Sulfate 17.6 0.2 mg!L 09/25/2012 2159 AM EPA300.0 

Total Metals 

Aluminum NO 50 ~gil 10/01/2012 2100 DG 6010C 

Antimony 866 O.Q? ~gil 09/28/20121658 MS 6020A 

Arsenic 233 2 ~gil 09/28/20121658 MS 6020A 

Barium 40 10 ~gil 09/28/20121658 MS 6020A 

Beryllium NO 0.2 ~gil 09/28/20121658 MS 6020A 

Cadmium NO 0.5 ~gil 09/28/20121658 MS 6020A 

Calcium 19600 50 ~gil 10/01/2012 2100 DG 6010C 

Chromium NO 0.5 ~gil 09/28/2012 1658 MS 6020A 

Cobalt NO 0.1 ~gil 09/28/2012 1658 MS 6020A 

Copper NO 0.9 ~gil 09/28/2012 1658 MS 6020A 

Iron 20 20 ~gil 10/01/2012 2100 DG 6010C 

Lead NO 0.3 ~giL 09/28/2012 1658 MS 6020A 

Magnesium 15200 20 ~giL 10/01/2012 2100 DG 6010C 

Manganese 5 2 ~gil 09/28/2012 1658 MS 6020A 

Nickel NO 2 ~gil 09/28/20121658 MS 6020A 

Potassium 600 400 ~gil 10/01/2012 2100 DG 6010C 

Selenium NO 3 ~gil 09/28/20121658 MS 6020A 

Silicon 4900 400 ~gil 10/01/2012 2100 DG 6010C 

Silver NO 0.3 ~gil 09/28/20121658 MS 6020A 

Sodium 2400 200 ~gil 10/01/2012 2100 DG 6010C 

Thallium NO 0.3 ~gil 09/28/20121658 MS 6020A 

Vanadium NO 2 ~gil 09/28/20121658 MS 6020A 

Zinc NO 10 ~gil 10/01/2012 2100 DG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantitatlon range 
H Holding Urnes for preparation or analysis exceeded J Analyte detected below quantitallon limlts 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

M Value exceeds Mo)n~~1b1~~~~~ MCL ~ 
0 Outside the Rang~ t;::/ 

Reviewed by: ====<>?"""' _ 
Lacey Ketron, Water Lab Supervisor 
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~ 
...,A££l,j /IMmt: Your Environmental Monitoring Partner 

-€~=:Si:3 Inter-Mountain Labs---------------------------------..,:_ __ _ 
iiinR·I•IOUNTAIN tAus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/8/2012 
720 Third Avenue, Suite 1700 ReporiiD: S1209430001 
Seattle, WA 98104 

Work Order: S1209430 

Project: Red Devil Mine Collection Date: 9/9/2012 7:00:00 AM 

Lab ID: S1209430-014 Date Received: 9/25/2012 11:45:00 AM 

Client Sample ID: 0912MW54GW Sampler: 

COC: RDM-0912-011 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnil Method 

General Parameters 
Total Dissolved Solids (180) 620 "T 10 H mg/L 09/25/20121514 JCG SM2540 

Total Suspended Solids ND UT 5 H mg/L 09/25/20121629 JCG SM 2540 

Alkalinity, Total (As CaC03) 221 :r 5 H mg/L 09/25/2012 2127 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 270 T 5 H mg/L 09/25/2012 2127 KV SM 23208 

Alkalinity, Carbonate as C03 ND If) 5 H mg/L 09/25/2012 2127 KV SM 23208 

Chloride 1.1 0.2 mg/L 09/25/2012 2212 AM EPA300.0 

Fluortde ND 0.2 mg/L 09/25/2012 2212 AM EPA300.0 

Nitrogen, Nllrate-Nitrite (as N) ND 0.05 mg/L 09/28/2012 1602 RH EPA 353.2 

Sulfate 233 0.2 mg/l 09/25/2012 2212 AM EPA300.0 

Total Metals 
Aluminum ND 50 ~gil 10/01/2012 2103 DG 6010C 

Antimony 9.23 O.o? ~gil 09/28/2012 1703 MS 6020A 

Arsenic 29 2 ~gil 09/28/20121703 MS 6020A 

Barium 50 10 ~gil 09/28/20121703 MS 6020A 

Beryllium ND 0.2 ~gil 09/28/20121703 MS 6020A 

Cadmium ND 0.5 ~gil 09/28/20121703 MS 6020A 

Calcium 94700 50 ~gil 10/01/2012 2103 DG 6010C 

Chromium 4.3 0.5 ~gil 09/28/2012 1703 MS 6020A 

Cobalt 1.3 0.1 ~gil 09/28/2012 1703 MS 6020A 

Copper 1.1 0.9 ~gil 09/28/2012 1703 MS 6020A 

Iron 50 20 ~gil 10/01/2012 2103 DG 6010C 

lead ND 0.3 ~gil 09/28/2012 1703 MS 6020A 

Magnesium 54700 20 ~gil 10/01/2012 2103 DG 6010C 

Manganese 1070 2 ~gil 09/28/20121703 MS 6020A 

Nickel 50 2 ~gil 09/28/20121703 MS 6020A 

Potassium 1900 400 ~giL 10/01/2012 2103 DG 6010C 

Selenium ND 3 ~gil 09/28/20121703 MS 6020A 

Silicon 6700 400 ~gil 10/01/2012 2103 DG 6010C 

Silver ND 0.3 ~gil 09/28/20121703 MS 6020A 

Sodium 20800 200 ~gil 10/01/2012 2103 DG 6010C 

Thallium ND 0.3 ~gil 09/28/2012 1703 MS 6020A 

Vanadium ND 2 ~gil 09/28/2012 1703 MS 6020A 

Zinc 20 10 ~gil 10/01/2012 2103 DG 6010C 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: 

Reviewed by: 

Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Umlt 
S Spike Recovery outside accepted recovery l!mits 

-c2 e c:::::=-~ ~;::et;: 
------ --------- ___ , __ _ 
Lacey Ketron, Water Lab Supervisor 

8 
E 
J 
M 
0 

Analyte detected In the associated Method Blank 
Value above quanutallon range 
Analyte detected below qua nUtation Hmits 

Value exceeds ~~n~~~~~~~~~~ MCL ~ 
OutsidalhaRan~ (;7 
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'IM;;r.~ IM .. p Your Environmenta omtonng artner 
~===e Inter-Mountain Labs--------------------------------'---
iHnR·Mouur ... •u uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 

720 Third Avenue, Suite 1700 

Seattle, WA 98104 

Project: Red Devil Mine 

Lab ID: S1209430-015 

Client Sample ID: 0912EB01DI 

COC: RDM-0912-011 

Analyses Result 

General Parameters 

Tolal Dissolved Solids (180) ND 

Total Suspended Solids ND 

Alkalinity, Total (As CaC03) ND 

Anions 

Alkalinity, Bicarbonate as HC03 ND 

Alkalinity, Carbonate as C03 ND 

Chloride ND 

Fluortde ND 
Nitrogen, Nitrate-Nitrile (as N) ND 

Sulfate ND 

Total Metals 
Aluminum ND 

Antimony 0.12 

Arsenic ND 
Barium ND 

Beryllium ND 

Cadmium ND 

Calcium ND 

Chromium ND 
Cobalt ND 

Copper ND 

Iron ND 

Lead ND 

Magnesium 70 

Manganese ND 
Nickel ND 
Potassium ND 

Selenium ND 

Silicon ND 

Sliver ND 

Sodium ND 

Thallium ND 

Vanadium ND 
Zinc ND 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Um!t 
S Spike Recovery outside accepted recovery Hmlls 

Reviewed by: ~"'~;::;;±: 

Lacey Ketron, Water Lab Supervisor 

Date Reported: 10/8/2012 

Report ID: S1209430001 

Work Order: S1209430 

Collection Date: 9/9/20121:50:00 PM 

Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

RL Qual Units Date Analyzed/lnlt Method 

r.JS 10 H mgil 09/25/20121515 JCG SM 2540 

1 
5 H mgil 09/25/20121630 JCG SM 2540 

5 H mgil 09/25/2012 2133 KV SM 23208 

5 H mgll 09/2512012 2133 KV SM 23208 

5 H mgll 0912512012 2133 KV SM 23208 

0.2 mgll 09/25/2012 2224 AM EPA 300.0 

0.2 mgil 09/25/2012 2224 AM EPA300.0 

0.05 mgil 09/28/2012 1603 RH EPA353.2 

0.2 mgll 09/2512012 2224 AM EPA300.0 

50 ~gil 10/0112012 2105 DG 6010C 

0.07 ~gil 09/28120121718 MS 6020A 

2 ~giL 09/28120121718 MS 6020A 

10 ~giL 09128120121718 MS 6020A 

0.2 ~gil 09/28/20121718 MS 6020A 

0.5 ~gil 09/28120121718 MS 6020A 

50 ~gil 10/01/2012 2105 DG 6010C 

0.5 ~gil 09/28/20121718 MS 6020A 

0.1 ~gil 09/28/20121718 MS 6020A 

0.9 ~gil 09/28/2012 1718 MS 6020A 

20 ~gil 10/0112012 2105 DG 6010C 

0.3 ~giL 0912812012 1718 MS 6020A 

20 ~gil 1010112012 2105 DG 6010C 

2 ~gil 09128/20121718 MS 6020A 

2 ~giL 09128/20121718 MS 6020A 

400 ~giL 1010112012 2105 DG 6010C 

3 ~gil 09/28/20121718 MS 6020A 

400 ~giL 10/01/2012 2105 DG 6010C 

0.3 ~gil 09/28/20121718 MS 6020A 

200 ~gil 10/01/2012 2105 DG 6010C 

0.3 ~gil 09/28/20121718 MS 6020A 

2 ~gil 09/28/20121718 MS 6020A 

10 ~gil 10/01/2012 2105 DG 6010C 

RL • Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected In the associated Method Blank 
Value above quantltat!on range 
Analyte detected below quantilaUon limits 
Value exceeds Monthly Ave or MCL 
O"tsidetheRangeofDII"~ 
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~~M~ ...... Your Environmental Monitoring Partner 
~!:-l!!~~i!=L!!!! Inter-Mountain labs--------------------------------=----
mnR·MovRT ... ,!-1 l ... BS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672·8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209430 

Date: 10/8/2012 

ReportiD: 81209430001 
Project: Red Devil Mine 

Alkalinity 
Sample Type MBLK Units: mg/L 

Sample 10 Run No: 87577 Analyte Result RL Spike Ref Samp %REC % Reclimits 

BLANK 09/2511212:57 Alkalinity, Total (As CaC03) NO 5 

Sample Type LCS Units: mgll 

Sample ID RunNo: 87577 Analyte Result RL Spike RefSamp %REG % Reclimlls 

ATQC 09/25/1212:51 Alkalinity, Total (As CaC03) 585 5 601 97.4 90- 110 

Sample Type DUP Units: mg/L 

Sample/D Run No: 87577 Analyte Result RL RefSamp %RPD %REC %RPDUmils 

S1209430-009AO 09/25/12 20:46 Alkalinity, Bicarbonate as 268 5 266 0.835 20 
HC03 
Alkalinity, Carbonate as C03 NO 5 NO 20 

Alkalinity, Total (As CaC03) 220 5 218 0.835 20 

Sample 10 Run No: 87577 Analyte Result RL RefSamp %RPD %REG %RPDUmlts 

S1209430-012AO 09/25/12 21:14 Alkalinity, Bicarbonate as 98 5 99 1.02 20 
HC03 
Alkalinity, Carbonate as C03 NO 5 NO 20 

Alkalinity, Total (As CaC03) 80 5 81 1.02 20 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantltation range 

H Holding times for preparallon or analysis exceeded J Analyte detected below quantltallon Hmlts 
L Analyzed by a contract laboratory NO Not Detected at the Reporting Limit 
0 Outside the Range of Dllut!ons R RPD outside accepted recovery limits 
s Spike Recovery outside accepted recovery limits 
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/(ljf-1: Your Environmental Monitoring Partner 
Inter-Mountain Labs 

IIIHR•MOUIHAIH l-Al!S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 10/8/2012 

Work Order: 81209430 Report ID: 81209430001 
Project: Red Devil Mine 

Anions by ION Chromatography 
Sample Type MBLK Units: mg!L 

Sample ID RunNo: 87638 Analyte Result RL Spike Ref Samp %REC % Rec limits Qual 

BLK 09/25/12 11:41 Chloride ND 

Fluoride ND 0.1 

Sulfate ND 1 

Sample ID Run No: 88248 Ana lyle Result RL Spike Ref Samp %REC %Rae limits Qual 

BLK 10/12/1211:35 Chloride ND 

Fluoride ND 0.1 

~~/;j;s)JL_ Sulfate ND 

Sample Type LCS Units: m91L 

Sample ID Run No: 87638 Analyte Result RL Spike RefSamp %REC %Rae limits Qual 

DIONEX 09/25/1211:16 Chloride 31 30 102 90- 110 

Fluoride 20.7 0.1 20 104 90-110 

Sulfate 144 150 95.8 90- 110 

Sample ID RunNo:88248 Ana lyle Result RL Spike RefSamp %REC %Rae Limits Qual 

DIONEX 10/12/1211:12 Chloride 30 30 99.4 90-110 

Fluoride 20.8 0.1 20 104 90-110 

Sulfate 144 1 150 95.9 90-110 

Sample Type MS Units: m91L 

Sample ID RunNo: 87638 Analyte Result RL Spike RefSamp %REG %Rae limits Quai 

S1209430-012ASPK 09/25/12 21:35 Chloride 6 5 ND 97.9 80-120 

Fluoride 2.2 0.1 2 ND 109 80-120 

Sulfate 58 1 40 15 107 80 -120 

Sample ID RunNo: 88248 Ana lyle Result RL Spike Ref Samp %REC %Rae limits Quai 

S1209430-009ASPK 10/12/1212:09 Chloride· 29 1 30 94.6 80-120 H 
Fluoride 11.5 0.1 12 ND 95.4 80-120 H 

Sulfate 491 240 230 109 80- 120 H 

Sample Type MSD Unils: m91L 

Sample ID Run No: 87638 Ana lyle Result RL Cone %RPD %REC % RPD Limits Qual 

S 1209430-012ASPK 09/25/12 21:47 Chloride 6 6 0.0263 97.8 20 

Fluoride 2.2 0.1 2.2 0.140 109 20 

Sulfale 58 58 0.0493 107 20 

Sample ID Run No: 88248 Ana lyle Result RL Cone %RPD %REC %RPD Limits Qual 

S1209430-009ASPK 10/12/1212:20 Chlortde 29 29 0.555 94.1 20 H 
Fluoride 11.4 0.1 11.5 1.27 94.1 20 H 

Sulfate 490 1 491 0.155 109 20 H 

Qualifiers: 8 Analyte detected in the associated Method Blank E Value above quanlltal!on range 
H Holding times for preparation or analysis exceeded J Ana lyle detected below quantitatlon limits 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Umlt 
0 Outside the Range of Dilutions R RPD outside accepted recovery limits 
s Spike Recovery outside accepted recovel)' limits 
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~ 
/1 M 1:; Inter-Mountain labs 

Your Environmental Monitoring Partner 

IHHI\•MOUJHAI!i li•IJS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 10/8/2012 

Work Order: 81209430 Report 10: 81209430001 
Project: Red Devil Mine 

Anions by ION Chromatography 

Sample Type DUP Units: mg!L 

Sample ID Run No: 87638 Ana lyle Result RL RefSamp %RPD %REG %RPDUmits Qual 

S1209430-012A 09/25/12 21:22 Chloride 0.8 0.2 0.8 2.53 20 

Fluoride ND 0.2 ND 20 

Sulfate 14.8 0.2 14.9 0.345 20 

Sample ID RunNo: 88248 Ana lyle Result RL RefSamp %RPD %REC % RPD limits Quai 

S1209430-009A 10/12/1211:57 Chloride 1.0 0.2 1.0 0.364 20 H 
Fluoride ND 0.2 ND 20 H 
Sulfate 226 0.2 230 1.62 20 H 

Nitrogen, Nitrate·Nitrite (as N) ~~//jiSJL Sample Type MBLK Units: mg!L 

Sample ID RunNo: 87583 Analyte Result RL Spike Ref Samp %REC % Reclimits Quai 

BLANK 09/25/1215:51 Nitrogen, Nitrate·Nilrite (as ND 0.1 
N) 

Sample Type LCS Units: mg!L 

Sample ID RunNo: 87583 Analyte Result RL Spike RefSamp %REG % Rec limits Qual 

QC 09/25/12 15:53 Nitrogen, Nilrate·Nilrite (as 18.5 0.1 19.3 95.7 90- 110 
N) 

Sample Type MS Units: mg/L 

SampleiD Run No: 87583 Analyte Result RL Spike RefSamp %REC %Reclimlls Qual 

S1209430-012B 09/25/1216:04 Nitrogen, Nitrate-Nitrite (as 5.69 0.05 5 0.16 110 80-120 
N) 

Sample ID RunNo: 87583 Analyte Result RL Spike RefSamp %REC % Rec limits Quai 

S1209430-009B 09/25/1216:19 Nitrogen, Nitrate-Nitrile (as 5.03 0.05 5 ND 101 80-120 
N) 

Sample Type MSD Units: mg/L 

Sample ID Run No: 87583 Ana lyle Result RL Cone %RPD %REG % RPD Limits Qual 

s 1209430-0128 09/25/12 16:05 Nitrogen, Nitrate-Nitrite (as 5.02 0.05 5.69 11.6 97.2 20 
N) 

Sample 10 RunNo: 87583 Analyte Result RL Cone %RPD %REG % RPO Limits Qual 

S1209430-0098 09/25/12 16:20 Nitrogen, Nitrate-Nitrite (as 4.94 0.05 5.03 1.65 98.9 20 
N) 

Sample Type DUP Units: mgfl 

Sample 10 Run No: 87583 Analyte Result RL Ref Samp %RPO %REC % RPO Limits Qual 

S1209430-012B 09/25/1216:02 Nitrogen, Nitrate-Nitrite (as 0.14 0.05 0.16 17.2 20 
N) 

Qualifiers: B Ana!yte detected In the associated Method Blank E Value above quanl!latlon range 
H Holding limes for preparation or anatysls exceeded J Analyte detected below quantitallon !!mils 
L Analyzed by a contract laboratory NO Not Detected at the Reporting Umlt 
0 Outside the Range of Dltul!ons R RPD outside accepted recovery !!mils 
s Spike Recovery outside accepted recovery limits 
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/~1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs 

llllfii.•MOUNT,UH lAIIS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 101812012 

Work Order: 31209430 Report ID: 31209430001 
Project: Red Devil Mine 

Nitrogen, Nitrate-Nitrite {as N) 

Sample Type DUP Units: mgll 

Sample ID Run No: 87583 Analyte Result RL RefSamp %RPD %REC %RPDLimits Qual 

s 1209430-0098 09/25/12 16:18 Nitrogen, Nitrate-Nitrite (as ND 0.05 ND 20 
N) 

Solids By SM 2540 
Sample Type MBLK Unlls: mgll 

SampleiD Run No: 87559 Ana lyle Result RL Spike Ref Samp %REC % Rec Limits Qual 

BLANK 09/25/12 16:02 Total Suspended Solids ND 5 

Sample ID Run No: 87637 Analyte Result RL Spike Ref Samp %REG % Reclimlts Qual 

Dl 09/25/12 14:32 Tolal Dissolved Solids (180) NO 10 

~/11/tli~-Sample Type LCS Unlls: mg/L 

Sample ID RunNo: 87559 Analyte Result RL Spike Ref Samp %REC %Rae limits Qual 

CONTROL 09/25/12 16:03 Total Suspended Solids 102 5 100 102 90-110 

SampleiD Run No: 87637 Analyte Result RL Spike RefSamp %REG %Rec Limits Qual 

CONTROL 09/25/1214:33 Total Dissolved Solids (180) 240 10 226 106 90- 110 

Sample Type DUP Units: mgfl 

Sample ID Run No: 87559 Analyte Result RL RefSamp %RPD %REC % RPD limits Qual 

S1209430-010A 09/25/12 16:25 Total Suspended Solids 14 5 13 7.69 20 H 

Sample ID RunNo: 87637 Analyte Result RL RefSamp %RPD %REG % RPD Limits Qual 

S1209430-009A 09/25/12 15:08 Total Dissolved Solids (180) 640 10 640 0 20 H 

SampleiD Run No: 87637 Analyte Result RL RefSamp %RPD %REC % RPDUmits Qual 

S1209430·012A 09/25/1215:12 Tolal Dissolved Solids (180) 140 10 140 0 20 H 

Qualifiers: B Analyte detected In the associated Method Blank E Value above quantitallon range 

H Holding limes for preparation or analysis exceeded J Analyte detected below qua nUtation limits 
L Analyzed by a contract laboratory NO Not Detected at the Reporting limit 

0 Outside the Range of Dllut!ons R RPD outside accepted recovery limits 

s Spike Recovery outside accepted recovery lim!ts 
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/Ujj-1: Your Environmental Monitoring Partner 
Inter-Mountain Labs 

UITER•/.\OUiiTMH l ... US" 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 10/8/2012 

Work Order: 81209430 Report ID: 81209430001 
Project: Red Devil Mine 

Total(3020) Metals by ICP- 6010C 

Sample Type MBLK Units: mg!L 

Sample ID Run No: 87797 Analyte Result RL Spike Ref Samp %REG % Rec Limits Qual 

ICB 10/01/12 13:09 Aluminum ND 0.005 

Calcium ND 0.2 

Iron ND 0.05 

Magnesium 0.14 0.02 B 

Potassium ND 0.1 

Silicon ND 0.1 

Sodium ND 0.1 

Zinc ND 0.005 r???~-
Sample Type LCS Units: m91L 

II I ~;;)_.. 

Sample ID Run No: 87797 Analyte Result RL Spike RefSamp %REC % Rec Limits Qual 

ICVQ 10/01/1213:11 Silicon 1.0 0.1 102 80-120 

Sample ID RunNo: 87797 Analyte Result RL Spike RefSamp %REC %Reclimits Qual 

ICV3 10/01/1213:13 Calcium 39.9 0.2 40 99.7 80-120 

Magnesium 39.1 0.02 40 97.7 80-120 

Potassium 40.4 0.1 40 101 80-120 

Sodium 39.4 0.1 40 98.5 80-120 

Sample ID Run No: 87797 Analyte Result Rl Spike RefSamp %REC %RecUmits Qual 

LCS-6432 10/01/1219:51 Aluminum 0.525 0.005 0.5 105 80-120 

Iron 0.57 0.05 0.5 113 80-120 

Zinc 0.206 0.005 0.2 103 80-120 

Sample Type MS Units: mg!L 

Sample ID Run No: 87797 Analyte Result RL Spike RefSamp %REC % Recllmils Qual 

S1209430-009CS 10/01/12 20:34 Aluminum 0.640 0.005 0.5 0.145 99.0 75-125 

Iron 0.83 0.05 0.5 0.31 104 75-125 

Zinc 0.229 0.005 0.2 0.024 103 75-125 

Sample ID RunNo: 87797 Analyte Result Rl Spike RefSamp %REC %Reclimils Qual 

S1209430-012CS 10/01/12 20:55 Aluminum 0.604 0.005 0.5 0.153 90.2 75-125 

Iron 0.89 0.05 0.5 0.37 105 75- 125 

Zinc 0.207 0.005 0.2 ND 101 75- 125 

Sample Type MSD Units: m9/L 

Sample ID Run No: 87797 Analyte Result RL Cone %RPD %REC % RPD Limits Qual 

S1209430-009CMSD 10/01/12 20:36 Aluminum 0.638 0.005 0.640 0.406 98.5 20 

Iron 0.82 0.05 0.83 0.363 104 20 

Zinc 0.229 0.005 0.229 0.0873 103 20 

Qualifiers: 8 Analyte detected In the associated Method Blank E Value above quantitatron range 

H Holding times for preparation or analysis exceeded J Analyte detected below qua nutation limits 
L Analyzed by a contract laboratory NO Not Detected at the Reporting limit 
0 Outside the Range of Dilutions R RPD outside accepted recovery Hmits 
s Spike Recovery outside accepted recovery limits 
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/•~m~t: Your Environmental Monitoring Partner 
--ii~:rliii~-3 Inter-Mountain Labs--------------------------------.:_ __ 
iiin:R·MoutnAIH uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672~8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209430 

Project: Red Devil Mine 

Total (3020) Metals by ICPMS- 6020A 

Sample Type MBLK Units: mg/L 

SampleiD 

MB-6432 

Sample Type LCS 

SamplelD 

LCS-6432 

Run No: 87728 

09128112 12:22 

Units: mg/L 

RunNo: 87728 

09/28/1212:32 

Ana lyle 

Antimony 
Arsenic 
Barium 

Beryllium 

Cadmium 

Chromium 
Co ball 

Copper 

Lead 
Manganese 
Nickel 

Selenium 

Silver 
Thallium 

Vanadium 

Analyte 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 
Chromium 
Cobalt 

Copper 
Lead 

Manganese 
Nickel 
Selenium 

Sliver 
Thallium 

Vanadium 

Qualifiers: B Analyte detected In the associated Method Blank 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 
0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

E 

J 
ND 
R 

Date: 10/8/2012 

Report ID: 81209430001 

Result RL Spike Ref Samp %REC % Rec Limits Qual 

ND 0.005 

ND 0.005 

ND 0.01 

ND 0.002 

ND 0.002 

ND 0.001 

ND O.Q1 
ND 0.001 

ND 0.001 

ND 0.01 

ND O.Q1 
ND 0.005 

ND 0.003 

ND 0.01 

ND 0.02 ~~ tJI!S./!L-

Result RL Spike RefSamp %REC % RecUmlts Qual 

0.198 0.005 0.2 99.2 80- 120 

0.206 0.005 0.2 103 80- 120 

0.21 0.01 0.2 103 80-120 

0.224 0.002 0.2 112 80-120 

0.196 0.002 0.2 98.2 80-120 

0.201 0.001 0.2 101 80-120 

0.21 0.01 0.2 103 80-120 

0.211 0.001 0.2 105 80-120 

0.211 0.001 0.2 106 80- 120 

0.21 0.01 0.2 105 80- 120 

0.50 0.01 0.5 99.6 80-120 

0.394 0.005 0.4 98.4 80-120 

0.106 0.003 0.1 106 80-120 

0.21 0.01 0.2 104 80-120 

0.20 0.02 0.2 100 80-120 

Value above quantitallon range 
Analyte detected below quanuta\lon limits 
Not Detected at the Reporting Limit 
RPD outside accepted recovery Hmils 
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Ecology and Environment. Inc 

lab# - location 

1::;: 
0912MW06GW 

0912MW06GW 

0912MW06GW 

0912MW15GW 

0912MW15GW 

0912MW15GW 
0912MWt6GW 

0912MW16GW 

Analyses 

;;:::;;;;::;:::!: 
I I 
'Total Inorganic Elem*nts 

1Anions, TSS, TDS, d~rbon8te, 
.Biwrbonato · 
_.Nitrate/Nitrite 

Total Inorganic Elemqnts 
Anions, TSS. TDS, cillrbonate, 
'Bicarbonate 

Nitrate/Nitrite 
1 Otannt.rganic Elem~nts 
Anions, TSS, TDS, ci~rbonate, 
BicorbQnata 
oNitrateJNitrila 
'iotar Inorganic Elem6nts 

:Anions, TSS. TDS. d~rbooa\e, 

0912MW16GW 
r------~U9~t~2iM~W~t~7G~W~------~ 

0912MW17GW 

1 
Bicarbonate 

0912r.1W17GW NilrateiNI!rito 

0912MW20GW : Toter lnorgan1c Elam~nts 

!tems!Reason Relinquished by Date RE!(.elved by 

CHAIN OF CUSTODY RECORD 

Red Dev11 M1nc Pro;act 
Contact Name· Bill Richards 

Conlact P!1ona 206..024·9537 

Coltactod Sample Time 

;;;;;,; ;;, : 
9!9/2012 12:40 
9/912012 12:40 

S/912012 12:40 
91812012 14:00 
91812012 14:00 

918f2012 14:00 
9/8/2012 15:35 
918!2012 15:35 

918/2012 15.35 

91812012 16:59 
91812012 16:59 

918/2012 16:59 
91912012 10:40 

Dale Time Items/Reason 

NumbCont 

·: 
Container 

:: : 
: 250mLHDPE 

500ml HOPE 

125ml HOPE 

250ml HOPE 
500ml HOPE 

125ml HOPE 
250ml HDPE 

500ml HOPE 

125ml HOPE 
250mlHDPE 
500ml HOPE 

125ml HOPE 

250ml HOPE 

No: ROM-0912-011 
Cooler#. 11 

lab: tntar·Moun\a1n laboratories. fnc 
lab Phone: 800-828·1097 

Preservative MSIMSD 

I {/ij (/I( : ::;I 
-'II-\ 

.. 

HN03pH<2 

""'" 
H2S04pH<2 

HN03pH<2 

None 

H2S04 pH<2 
HN03 pH<2 

None 

H2S04 pH<2 
HN03pH<2 

None 

H2S04pH<2 

HN03pH<2 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY II 

Relinquished By Date 
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EC<l!ogy <Jnd Environment. Inc 

:51 2-0Cl'-f36 
lab# location 

0912MW20GW 

0912MW20GW 

0912MW21GW 

0912MW21GW 

0912MW21GW 

Analyses 

Anions. TSS, TDS. Carbonate, 
Bicarbonate 

Nitrate/Nitrite 

'Total Inorganic Elements 

Anions, TSS, TOS, G)lrbonate, 
Bicarbonate 

Nitrate/Nitcjte 

CHAIN Of CUSTODY RECORD 

Red Devil Mlne Project 

Contact Narne: Bill Rlcllards 

Contact Phone: 206-624-9537 

Collected Sample Time 

9/912012 10•40 

9l9!2012 10:40 

918r2012 18:00 
9!8!2012 18:00 

918!2012 18.00 

09t2MW24GW Total Inorganic Elements ____,910t2012 11!:50 
0012MW24GW Anions, TSS. TDS, oPrtxmate, 91912012 14:50 

Bicarbonate 

0912MW24GW Nitrate/Nitrite 919!2012 14:50 

0912MW25GW T o\at Inorganic Efempnts 9/!312012 11:10 

0912MW25GW Anions, TSS. TOS, Cfubonate, 91912012 11:10 
Bicarbonate 

0912MW25GW Nitrate1N1trite 919!2012 11:10 

0912MW27GW Total tno1ganic E!em<~nts 912012 13:34 

0912MW270W An!ons, TSS, TDS. C<Jrbonate, 919!2012 13:34 
Bicarbonate 

0912MW27GW NitrateiN1bite 91912012 13·3<1 

0912MW29GW Total Inorganic Elem~nts 9/'tl/2012 16·58 

Items/Reason Ro6nqulshed by Date Date TOne !tems!Reason 

Numb Cant 

1 

3 

3 

Container 

600 ml HOPE 

126 ml HOPE 

260 ml HOPE 

500ml HDPE 

125ml HOPE 

250ml HOPE 

500 ml HOPE 

125 ml HOPE 

250 ml HOPE 

500ml HOPE 

125ml HOPE 

250ml HOPE 

500ml HOPE 

125 ml HOPE 

250ml HOPE 

No: RDM-0912·011 
Coo~r #. 11 

Lab. tnter-Mounta•n laboratories Inc 

lab PhOmr 800--828-1097 

Preservative 

"""' 
H2S04 pH<2 

HN03pH<2 

None 

H2S04 pH<2 

HN03pH-::2 

None 

H2S04pH-::2 

HN03pH-::2 

None 

H2S04 pH-::2 

HN03 pH-::2 

Nona 

H2S04 pH<2 

HN03pH<2 

MSIMSD 

y 

y 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY U 

Rehnqurshad By Date 



.. 
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Ecology <md Environment, Inc 

lab# 
-stzmt..£3:J 

location 
0912MW29GW 

0912MW29GW 
r·-----·-··-·o912MW32GW-

Q \I 0912MW32GW 

0912MW32GW 

0912MW33GW 

() 1:2.- 0912MW33GW 

0912MW33GW 
~ 0912MW53GW 

oD 0912MW53GW 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 

Conlac1 Name: 81IJ Richards 

Contact Phone· 206·624·9537 

AnRiy!les 
Anions. TSS, TDS. darbOnate, 
Bic¥boneta 

Collected 

91912012 

Samplo Time 

16:58 

Nitrate/Nitrite 9/912012 16:58 

'T~o~""lr.lo~or.rg~,•o~"'E~Ii~iil".e~nr.l,----~s~IBI""20"I'"--~-;16·18 
Anions, TSS. TOS, CarbOnate. 918/2012 16:18 
BicarbOnate 
Nitrate/Nilnte 9/812012 
Total Jnor:ig,::in~~oEEi'""'""~·~. netl;-,----~m~~~,2~U~Ir2 

. Anions, TSS. lOS. ¢a rOOMie, 9.18!2012 
Bicarbonate 
NitrateiNitnte 9/812012 

TotallnofganlcEie1n_ts 9i9l20f2: 
Anions, TSS, TOS, Oarbonate. 91912012 
B'.carbonate '1 

1():18 

'12:52 

12•52 

12:52 

07:00 

07.00 

NitrataiNitrite :::-:cc;:-----~91~9~12~0;;<12 
---ii.ffiwom~----~T '~'~''~'~"'~';;';ganrc Ekln~nts stsr2of'2 

Anions, TSS. TDS, Carbonate. 919/2012 

0912MW53GW 

Dl+ 
0912MW54GW 

07:00 
07:00 
07:00 0912MW54GW 

Bicarbonate 

_ _.:N~i~l,~!~e/~N~,I~ril~e;::-;:;::::i:-;:------.:9/912012 
Total Inorganic Ele~nts "Uml2012 

0912MW54GW 

0912EB0!0! 

07:00 

13.50 

l!emsJReason Relinquished by Date R~ivedby lJate Time Items/Reason 

NumbCont 

I 

3 

3 

3 

Container 

500 ml. HOPE 

125ml HOPE 

250ml HOPE 

500ml HOPE 

125mlllOPE 

250ml HOPE 

500ml HOPE 

125 ml HOPE 

250ml HOPE 
500 ml HOPE 

125ml HOPE 
250ml HOPE 

500 ml HOPE 

125ml HOPE 

250ml HOPE 

No: RDM-0912-011 
Cooler II: 11 

lcb. lnter·Moun!ain laboratories. Inc 
lab Phone: 800·8?8-1097 

Pro$ervative 

None 

H2S04 pH<2 

HN03pH<2 

None 

H2S04 pH<2 

HN03 pfl<2 

Nona 

H2S04 pH<:2 

HN03pH<2 

None 

H2S04 pH<2 

HN03pH<2 

None 

H2S04 pH<:2 

HN03pH<2 

MSIMSD 

y 
y 

y 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Relinquished By Dcta Recerved by Date T1ma 

1/f;?r~;r 1Na ll<t 4.f( 
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ECQiogy and Environment Inc 

-5 I 2-CA Lf 30 
Lab# loc11tlon Analyses 

0912EB0101 Arlions, TSS. TDS, Carbonate, 
Bicarbonate ' 

0912EB01DI Nitrate/Nitrite 

!!ems/Reason Relinquished by Date Received by 

CHAIN OF CUSTODY RECORD 

Red Devil Mino Project 

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

Collected 

919/2012 

. 91912012 

Data 

Sample Time 

13:50 

. 13.50 

Hems/Reason 

Numb Cont Container 
I 500mlHDPE 

125ml HOPE 

No: ROM-0912-011 
Coo!er N: 11 

lab·tnter·MOu!ll<linlaWratones. Inc 

lab PhOne· 800-828·1097 

Preservative 
None 

I\2S04 pH<2 

MSJMSD 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Relinquished By Date 1 Received by 

1/Jfb;wv· 
Date T1me 

%s-J; lf'i) lJ JC 
v 



DATA REVIEW MEMORANDUM 

DATE: November 15, 2012 

TO: Bill Richards, Project Manager, E & E, Seattle, WA 

FROM: Mindy Song, E & E, Long Beach, CA ---:?.»4 11 /!6/IL 

SUBJ: Data Review: Red Devil Mine 

REFERENCE: 

I. SAMPLE IDENTIFICATION 

For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1. Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD's as batch QC for additional analytical testing. All samples were sent to Inter

Mountain Labs in Sheridan, WY for analysis. All tables are included at the end of this 

memorandum. 

Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted. 

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum. Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing 

Work Orders, Tests and Number of Samples included in this DVM 

i>,±'···•·,;;c••·•·2.······· · ..... 
..•. )'Wnl P; 

v·; :.·•· 
'S1?mM11 

'S1?mM:l1 

:1 ?llQLI' \1 

S1 
S1 ?llQLI'\1 
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SM 23208 "''"""'~'Y 2 
SM 53108 [TOC 2 

EPA 300.0/353.2 lA 2 

EPA 601 OC lioonl~~<ul ~A"l"lo 2 

EPA 601n<"~/ [Total Metals 2 



II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COC) and in field notebooks. Samples were analyzed as specified on 

the COC. Samples were packaged, shipped and received as specified in the work plan. 

All samples must be received cold ( 4 ±2) °C and in good condition as documented on the 

Cooler Receipt Form. 

REVIEW RESULTS: 

All sample procedures were followed and the sample coolers were received at 7.8 

°C. No problems with the condition of the sample upon receipt are documented. Since 

the samples were received at temperature outside of range (>6 °C), the detected results 

were qualified as estimated (J) and the non-detected results were qualified as estimated 

(UJ) for the analyses of Anions. Qualification for metals, TDS, TSS, Total Alkalinity, and 

TOC was not necessary. 

Ill. LABORATORY DATA 

1.0 HOLDING TIMES 

Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection. 

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

REVIEW RESULTS: 

All samples were analyzed within the project and method specified holding times 

for all analytes except Total Dissolved solids and Total Suspended Solids. The detected 

TDS results were qualified as estimated (J) and the non-detected TSS results were 

qualified as estimated (UJ). 

Page 3 of9 



2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process. As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL). If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related. If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable. 

REVIEW RESULTS: 

All blanks were performed at the required frequency. No analytes except trace 

amount (0.14 mg/L) of magnesium were detected in the method blank at reporting limit 

levels. Finding does not require qualification since sample concentration was greater 

than 5x the blank concentration. 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities. Samples are spiked with surrogate 

compounds prior to preparation and analysis. Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds. Sample surrogate 

recoveries outside QC limits (if applicable) are presented in Table 3. 

REVIEW RESULTS: 

Not applicable for these analyses. 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the affects that the sample matrix exerts on the 

digestion/extraction and measurement methodology. MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 

in the analysis procedure. These results are presented in Table 4 (if applicable). The 

Page4 of9 



potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis. However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples. Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects. An MSD analysis is 

performed to evaluate the precision of the sample results. Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples. The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

REVIEW RESULTS: 

The MS/MSD sample analyses were performed on sample 0912RD09SW at the 

required frequency. MS/MSD recoveries were within the control limits generated by the 

laboratory. 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation. The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges

tion/sample preparation procedures and/or instrument operations. The LCS results 

outside QC limits are presented in Table 5 (if applicable). Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern. If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required. All recoveries should be above 10% or the non-detect results 

flagged "UR" as rejected. 

REVIEW RESULTS: 

All LCS analyses were within control limits and performed at the required 

frequency. 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 
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Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard} compounds and identification of an 

acceptable mass spectrum. Compounds detected below the PQL in samples should be 

considered estimated and are qualified "J." The samples with'compounds above the 

linear range were all re-analyzed at a higher dilution factor. 

REVIEW RESULTS: 

All compound identification and quantitation criteria were achieved. 

V. FIELD DUPLICATE SAMPLE RESULTS 

Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory. Field duplicate results are summarized in Table 7 

(if applicable). The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision. It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples. The QC criteria used to assess field 

duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria. If both compounds were below 

the laboratory PQL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision. There are no 

guidelines regarding data qualification based on poor field duplicate precision. 

Professional judgment was used to determine whether or not to qualify results. 

REVIEW RESULTS: 

No Field duplicates analyses were performed on this SDG. The RPD ratings are 

listed on Table 7 as "Good" if the RPD is less than field duplicate QC criteria of 40% and 

as "Poor" if the RPD exceeded the field duplicate QC criteria. 

All the results show good precision in the sample pair as noted on table 7. 

Qualifiers were only added to the field duplicate sample pair results as noted. 

6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable with qualification as noted in this report. 
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Table 28 - List of Samples Qualified for Field Blank Contamination 

Table 3- List of Samples with Surrogates outside Control Limits 

1 T ----
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Table 28- List of Samples Qualified for Field Blank Contamination 

Table 3- List of Samples with Surrogates outside Control Limits 

----···-~·······-···· ····-·r·· -~·········--··· r ···· 1 1 
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Your Environmental Monitoring Partner /I~M.~I:: 
~~~~~3 Inter-Mountain Labs-------------------------------------
mnR·MOliNTAm uos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

General Parameters 

Red Devil Mine 
S1209431-001 
0912RD04SW 
RDM-0912-004 

Total Dissolved Solids (180) 
Tolal Suspended Solids 
Alkalinity, Total (As CaC03) 
Total Organic Carbon 

Anions 
Alkalinity, Bicarbonate as HC03 
Alkalinity, Carbonate as C03 
Chloride 

Fluoride 

Nilrogen, Nitrate-Nitrite (as N) 

Sulfate 

Dissolved Metals 
Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 
Cobalt 
Copper 
Iron 

Lead 

Magnesium 
Manganese 
Nickel 
Potassium 

Selenium 

Silicon 

Silver 
Sodium 
Thallium 
Vanadium 

Zinc 

Result RL 

120 -J 10 
ND U5 5 
66 5 

2 1 

81 ·:f 5 
ND U:J 5 
0.5 J 0.2 
NoU::f 0.2 
ND UJ'o.o5 
6.6 ::r 0.2 

ND 50 
25.9 0.2 

14 2 
20 10 

ND 0.2 
ND 0.9 

14400 50 
ND 0.5 
ND 0.1 
ND 0.9 
60 20 

ND 0.14 
7890 20 

7 2 
ND 0.7 
ND 400 
ND 2 

3500 400 
ND 0.2 

1600 200 
ND 0.3 
ND 2 
NO 10 

Date Reported: 10/9/2012 

Report ID: S1209431001 

Work Order: S1209431 

Collection Date: 9/11/2012 5:26:00 PM 
Date Received: 9/25/2012 11:47:00 AM 

Sampler: 
Matrix: Water 

Qual Units Date Analyzedllnlt Method 

H mg!L 09/25/20121516 JCG SM 2540 

H mg/L 09/25/20121631 JCG SM 2540 
mg/L 09/25/2012 2141 KV SM 2320B 
mg/L 09/26/2012 1117 AMB SM 5310B 

mg/l 09/25/2012 2141 KV SM 2320B 
mg/l 09/25/2012 2141 KV SM 2320B 
mg/L 09/26/2012 015 AM EPA300.0 
mg/L 09/26/2012 015 AM EPA300.0 
mg/l 09/25/2012 1639 RH EPA353.2 
mg/l 09/26/2012 015 AM EPA300.0 

~gil 09/26/2012 1304 DG 6010C 

~gil 09/28/2012 1340 MS 6020A 
~gil 09/28/2012 1340 MS 6020A 

~gil 09/28/2012 1340 MS 6020A 

~gil 09/28/20121340 MS 6020A 

~gil 09/28/20121340 MS 6020A 

~gil 09/26/20121304 DG 6010C 

~gil 09/28/20121340 MS 6020A 

~gil 09/28/2012 1340 MS 6020A 

~gil 09/28/20121340 MS 6020A 

~gil 09/26/2012 1304 DG 6010C 

~gil 09/28/2012 1340 MS 6020A 

~gil 09/26/2012 1304 DG 6010C 

~gil 09/28/2012 1340 MS 6020A 

~gil 09/28/2012 1340 MS 6020A 
~gil 09/26/2012 1304 DG 6010C 
~gil 09/28/20121340 MS 6020A 

~gil 09/26/20121304 DG 6010C 

~gil 09/28/20121340 MS 6020A 

~gil 09/26/20121304 DG 6010C 

~gil 09/28/20121340 MS 6020A 

~gil 09/28/20121340 MS 6020A 

~gil 09/26/20121304 DG 6010C 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

C Calculated Value E Value above quantitalion range 
H Holding times for preparation or analysis exceeded J Analyte detected below qua nUtation limits 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting limit 0 Outside the Range of Dilutions 

Page 1 of 8 

S Spike Recovery outside accepted recovery limits 

Reviewed by: ~--· 
Lacey Ketron, Water Lab Supervisor 
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/I~M-~1: Your Environmental Monitoring Partner 
~~~~;:!!!! Inter-Mountain Labs------------------'--------------'---
•NnR~MovHlAIH lt.lls 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: Red Devil Mine 
Lab ID: S1209431-001 
Client Sample ID: 0912RD04SW 
COC: RDM-0912-004 

Analyses Result 

Total Metals 
Aluminum ND 
Antimony 27.3 
Arsenic 14 
Barium 20 
Beryllium ND 
Cadmium ND 
Calcium 15600 
Chromium ND 
Cobalt ND 
Copper ND 
Iron 110 
Lead ND 
Magnesium 8490 
Manganese 11 
Nickel ND 
Potassium ND 
Selenium ND 
Silicon 3900 
Silver ND 
Sodium 1500 
Thallium ND 
Vanadium ND 
Zinc ND 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant level 

C Calculated Value 
H Holding limes for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by:-~ 
-;::--;----

Lacey Ketron, Water Lab Supervisor 

Date Reported: 10/9/2012 

Report ID: S1209431001 

Work Order: S1209431 
Collection Date: 9/11/2012 5:26:00 PM 
Date Received: 9/25/2012 11:47:00 AM 

Sampler: 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

50 ~giL 10i01i2012 2107 DG 6010C 
0.07 ~gil 09i28i20121345 MS 6020A 

2 ~gil 09i28i20121345 MS 6020A 
10 ~gil 09i28i20121345 MS 6020A 

0.2 ~gil 09i28i20121345 MS 6020A 
0.5 ~gil 09i28120121345 MS 6020A 
50 ~gil 10i0112012 2107 DG 6010C 

0.5 ~gil 09i28i20121345 MS 6020A 
0.1 ~giL 09i28i20121345 MS 6020A 
0.9 ~giL 09i28i20121345 MS 6020A 
20 ~giL 10i01i2012 2107 DG 6010C 

0.3 ~gil 09i28i2012 1345 MS 6020A 
20 ~gil 10i01i2012 2107 DG 6010C 
2 ~giL 09i28i2012 1345 MS 6020A 
2 ~gil 09i28i2012 1345 MS 6020A 

400 ~gil 10i01i2012 2107 DG 6010C 
3 ~gil 09i28i2012 1345 MS 6020A 

400 ~giL 10i01i2012 2107 DG 6010C 
0.3 ~gil 09i28i2012 1345 MS 6020A 
200 ~giL 10i0112012 2107 DG 6010C 
0.3 ~gil 09i28i2012 1345 MS 6020A 

2 ~giL 0912812012 1345 MS 6020A 
10 ~giL 10i01i2012 2107 DG 6010C 

~!1//6/12. 
RL -Reporting Limit 

B Analyte detected In the associated Method Blank 
E Value above quantltat!on range 
J Analyte detected below quantilalion Hmits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dllut!ons 
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/l~m~r: Your Environmental Monitoring Partner 
~~~~~ lnler-Mounlain Labs-------------------------------.:_ __ 
IHHR·MOUHTMH u.os 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 

Seattle, WA 981 04 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

General Parameters 

Red Devil Mine 
S1209431-002 
0912RD08SW 
RDM-0912-004 

Total Dissolved Solids (180) 
Total Suspended Solids 

Alkalinity, Total (As CaC03) 

Total Organic Carbon 

Anions 
Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 
Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Dissolved Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 

Iron 
lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 
Silicon 

Sliver 

Sodium 
Thallium 

Vanadium 

Zinc 

Result RL 

130 •)" 10 
ND U_) 5 
73 5 
2 

89 -:r 5 
No<Jf 5 
0.5 -:1 0.2 
ND VJ" 0.2 
ND I)::J 0.05 

8.7J 0.2 

ND 50 
226 0.2 

77 2 
20 10 

ND 0.2 
ND 0.9 

15400 50 
ND 0.5 
0.1 0.1 
ND 0.9 
50 20 

ND 0.14 
9280 20 

17 2 
0.8 0.7 
ND 400 
ND 2 

3700 400 
ND 0.2 

1goo 200 
ND 0.3 
ND 2 
ND 10 

Date Reported: 10/9/2012 

Report ID: S1209431001 

Work Order: S1209431 

Collection Date: 9/11/201211:11:00AM 
Date Received: 9/25/2012 11:47:00 AM 

Sampler: 
Matrix: Water 

Qual Units Date Analyzed/lnil Method 

H mgiL 09125120121517 JCG SM 2540 
H mgiL 09125120121632 JCG SM 2540 

mgll 0912512012 2149 KV SM 2320B 

mgiL 0912612012 1130 AMB SM 5310B 

mgiL 0912512012 2149 KV SM 2320B 

mg/L 0912512012 2149 KV SM 2320B 
mg/L 0912612012 028 AM EPA300.0 
mg/L 0912612012 028 AM EPA 300.0 
mg/L 09125120121640 RH EPA353.2 
mg/L 0912612012 028 AM EPA300.0 

~giL 0912612012 1306 DG 6010C 

~giL 09128120121350 MS 6020A 

~giL 09128120121350 MS 6020A 

~giL 0912812012 1350 MS 6020A 

~giL 09128120121350 MS 6020A 

~giL 0912812012 1350 MS 6020A 

~giL 0912612012 1306 DG 6010C 

~giL 0912812012 1350 MS 6020A 

~giL 0912812012 1350 MS 6020A 

~giL 0912812012 1350 MS 6020A 

~giL 0912612012 1306 DG 6010C 

~giL 0912812012 1350 MS 6020A 

~giL 0912612012 1306 DG 6010C 

~giL 0912812012 1350 MS 6020A 

~giL 09128120121350 MS 6020A 

~giL 0912612012 1306 DG 6010C 

~giL 0912812012 1350 MS 6020A 

~giL 0912612012 1306 DG 6010C 

~giL 09128120121350 MS 6020A 

~giL 0912612012 1306 DG 6010C 
~giL 0912812012 1350 MS 6020A 

~giL 0912812012 1350 MS 6020A 

~giL 0912612012 1306 DG 6010C 

These results apply only to the samples tested. RL • Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 
C Calculated Value E Value above qua nutation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitatlon limits 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery Hmlts 

0 Outside the Range of Dilutions. ~ 

~~,::7 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 
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/I~IYI~t:: Your Environmental Monitoring Partner 
~~=~~ Inter-Mountain Labs--------------------------------=----
rn'u.R-M(liJHlAIH: uus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Report JD: S1209431001 

Work Order: S1209431 
Project: Red Devil Mine Collection Date: 9/11/201211:11:00AM 
Lab JD: S1209431-002 Date Received: 9/25/201211:47:00AM 
Client Sample 10: 0912RD08SW Sampler: 
COC: RDM-0912-004 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnlt Method 

Total Metals 
Aluminum ND 50 ~gil 10/01/2012 2110 DG 6010C 
Antimony 243 0.07 ~gil 09/28/20121355 MS 6020A 
Arsenic 90 2 ~gil 09/28/20121355 MS 6020A 
Barium 30 10 ~gil 09/28/20121355 MS 6020A 
Beryllium ND 0.2 ~gil 09/28/20121355 MS 6020A 
Cadmium ND 0.5 ~gil 09/28/20121355 MS 6020A 
Calcium 16800 50 ~gil 10/01/2012 2110 DG 6010C 
Chromium ND 0.5 ~gil 09/28/2012 1355 MS 6020A 
Cobalt 0.2 0.1 ~gil 09/28/2012 1355 MS 6020A 
Copper ND 0.9 ~gil 09/28/20121355 MS 6020A 
Iron 130 20 ~gil 10/01/2012 2110 DG 6010C 
Lead ND 0.3 ~gil 09/28/20121355 MS 6020A 
Magnesium 10000 20 ~gil 10/01/2012 2110 DG 6010C 
Manganese 22 2 ~gil 09/28/2012 1355 MS 6020A 
Nickel ND 2 ~gil 09/28/20121355 MS 6020A 
Potassium ND 400 ~gil 10/01/2012 2110 DG 6010C 
Selenium ND 3 ~gil 09/28/20121355 MS 6020A 
Silicon 4000 400 ~gil 10/01/2012 2110 DG 6010C 
Silver ND 0.3 ~gil 09/28/2012 1355 MS 6020A 
Sodium 1900 200 ~gil 1010112012 2110 DG 6010C 
Thallium ND 0.3 ~giL 0912812012 1355 MS 6020A 
Vanadium ND 2 ~gil 09/28/2012 1355 MS 6020A 
Zinc ND 10 ~gil 10/01/2012 2110 DG 6010C 

These results apply only to the samples tested. RL ~Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Anatyte detected In the associated Method Blank 

C Calculated Value E Value above quantltat!on range 
H Holding times for preparallon or analysis exceeded J Analyte detected below quantitation Umits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Umlt 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery !!mils 

Reviewed by: ~~~;:;zt;: 

Lacey Ketron, Water Lab Supervisor 
Page 4 of 8 



/I~M~t: Your Environmental Monitoring Partner 
.....=i\:!i1:l\i~l5!5 Inter-Mountain Labs--------------------------------=---
iiiHM·MouuMttt LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 

720 Third Avenue, Suite 1700 

Seattle, WA 98104 
Report ID: S1209431001 

Work Order: S1209431 

Project: Red Devil Mine Collection Date: 9/12/201211:52:00AM 

Lab ID: S1209431-003 Date Received: 9/25/2012 11:47:00 AM 

Client Sample ID: 0912RD10SW Sampler: 

COC: RDM-0912-004 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

General Parameters 
Total Dissolved Solids (180) 120 J' 10 H mg!L 09/25/20121518 JCG SM 2540 

Total Suspended Solids ND u:r 5 H mg/L 09/25/2012 1633 JCG SM 2540 

Alkalinity, Total (As CaC03) 72 5 mg/L 09/25/2012 2156 KV SM 23208 

Total Organic Carbon 2 mg/L 09/26/20121141 AM8 SM 53108 

Anions 
Alkalinity, Bicarbonate as HC03 88 J 5 mg/L 09/25/2012 2156 KV SM 23208 

Alkalinity, Carbonate as C03 ND V:f 5 mg/L 09/25/2012 2156 KV SM 23208 
Chloride 0.4 'J 0.2 mg/L 09/26/2012 040 AM EPA 300.0 

Fluoride ND UJ 0.2 mg/L 09/26/2012 040 AM EPA 300.0 

Nitrogen, Nitrate-Nitrite (as N) ND U5 0.05 mg!L 09/25/20121641 RH EPA353.2 

Sulfate 6.2 J 0.2 mg!L 09/26/2012 040 AM EPA300.0 

Dissolved Metals 
Aluminum ND 50 pg/L 09/26/2012 1308 DG 6010C 
Antimony 1.6 0.2 pg/L 09/28/20121400 MS 6020A 

Arsenic ND 2 pg/L 09/28/20121400 MS 6020A 

Barium 20 10 pg/L 09/28/20121400 MS 6020A 
Beryllium ND 0.2 pg/L 09/28/20121400 MS 6020A 

Cadmium ND 0.9 pg/L 09/28/20121400 MS 6020A 

Calcium 14500 50 pg/L 09/26/20121308 DG 6010C 
Chromium ND 0.5 pg/L 09/28/20121400 MS 6020A 

Cobalt ND 0.1 pg/L 09/28/2012 1400 MS 6020A 

Copper ND 0.9 pg/L 09/28/2012 1400 MS 6020A 

Iron 40 20 pg/L 09/26/2012 1308 DG 6010C 

lead ND 0.14 pg/L 09/28/20121400 MS 6020A 

Magnesium 7830 20 pg/L 09/26/2012 1308 DG 6010C 
Manganese 6 2 pg/L 09/28/2012 1400 MS 6020A 

Nickel ND 0.7 pg/L 09/28/2012 1400 MS 6020A 

Potassium ND 400 pg/L 09/26/2012 1308 DG 6010C 

Selenium ND 2 pg/L 09/28/2012 1400 MS 6020A 

Silicon 3500 400 pg/L 09/26/2012 1308 DG 6010C 

Silver ND 0.2 pg/L 09/28/2012 1400 MS 6020A 

Sodium 1500 200 pg/L 09/26/20121308 DG 6010C 

Thallium ND 0.3 pg/L 09/28/20121400 MS 6020A 

Vanadium ND 2 pg/L 09/28/20121400 MS 6020A 

Zinc ND 10 pg/L 09/26/2012 1308 DG 6010C 
----

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level 

C Calculated Value 
H Holding times for preparallon or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by:~ 
Lacey Ketron, Water Lab Supervisor 

B 
E 
J 
M 
0 

Analyte detected In the associated Method Blank 
Value above qua nUtation range 
Analyte detected below quanlitallon limits 
Value exceeds Monthly Ave or MCL 

OutsldalheRange~ // /; If// 2__ 
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'I~M~I: Your Environmental Monitoring Partner 
r.J'ii~::e:E::::.:::l Inter-Mountain Labs-------------------------------_::__;_:_ 
IHHR-MoutnAIHtAns 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 

720 Third Avenue, Suite 1700 Report ID: S1209431001 
Seattle, WA 98104 

Work Order: S1209431 

Project: Red Devil Mine Collection Date: 9/12/201211:52:00AM 

Lab ID: S1209431-003 Date Received: 9/25/201211:47:00AM 

Client Sample ID: 0912RD10SW Sampler: 

COC: RDM-0912-004 Matrix: Water 

Analyses Result RL Qual Units Date Analyzedllnlt Method 

Total Metals 

Aluminum ND 50 ~giL 10/01/2012 2112 DG 6010C 

Antimony 1.60 O.o? ~giL 09/28/20121405 MS 6020A 

Arsenic ND 2 ~giL 09/28/20121405 MS 6020A 

Barium 20 10 ~giL 09/28/20121405 MS 6020A 

Beryllium ND 0.2 ~giL 09/28/20121405 MS 6020A 

Cadmium ND 0.5 ~giL 09/28/20121405 MS 6020A 

Calcium 16000 50 ~giL 10/01/2012 2112 DG 6010C 

Chromium ND 0.5 ~giL 09/28/20121405 MS 6020A 

Cobalt ND 0.1 ~giL 09/28/2012 1405 MS 6020A 

Copper ND 0.9 ~giL 09/28/2012 1405 MS 6020A 

Iron 90 20 ~giL 10/01/2012 2112 DG 6010C 

Lead ND 0.3 ~giL 09/28/20121405 MS 6020A 

Magnesium 8580 20 ~giL 10/01/2012 2112 DG 6010C 

Manganese 10 2 ~giL 09/28/2012 1405 MS 6020A 

Nickel ND 2 ~giL 09/28/20121405 MS 6020A 

Potassium ND 400 ~giL 10/01/2012 2112 DG 6010C 

Selenium ND 3 ~giL 09/28/20121405 MS 6020A 

Silicon 3900 400 ~giL 10/01/2012 2112 DG 6010C 

Silver ND 0.3 ~giL 09/28/2012 1405 MS 6020A 

Sodium 1500 200 ~giL 10/01/2012 2112 DG 6010C 

Thallium ND 0.3 ~giL 09/28/2012 1405 MS 8020A 

Vanadium ND 2 ~giL 09/28/2012 1405 MS 6020A 

Zinc ND 10 ~giL 10/01/2012 2112 DG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantllat!on range 
H Holding times for preparation or analysis exceeded J Analyte detected below quanlitatlon limits 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside acct!pled recovery limits 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 

Page 6 of 8 



Your Environmental Monitoring Partner /t~m·~t: 
~:.=.!~~::::!::!Inter-Mountain Labs----------------------------------
m,ut-MoiJHYAIN lABS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 

720 Third Avenue, Suite 1700 

Seattle, WA 98104 

Project: 

Lab ID: 

Red Devil Mine 

s 1209431-004 

Client Sample JD: 0912RD12SW 

COC: RDM-0912-004 

Analyses 

General Parameters 
Total Dissolved Solids (180) 

Total Suspended Solids 

Alkalinity, Total (As CaC03) 

Total Organic Carbon 

Anions 
Alkalinity, Bicarbonate as HC03 
Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Dissolved Metals 

Aluminum 

Antimony 
Arsenic 

Barium 

Beryllium 

Cadmium 
Calcium 
Chromium 

Cobalt 

Copper 

Iron 
Lead 

Magnesium 
Manganese 
Nickel 

Potassium 
Selenium 
Silicon 

Silver 

Sodium 
Thallium 

Vanadium 
Zinc 

Result RL 

120 -:r 10 
NocJJ 5 

70 5 

2 

85 -:J 5 
ND IJ -r 5 
0.5 j" 0.2 
ND VJ- 0.2 

0.20 -r o.os 

7.1 :5 0.2 

ND 50 

77.3 0.2 

28 2 

20 10 

ND 0.2 

ND 0.9 

14300 50 

ND 0.5 

ND 0.1 

ND 0.9 

50 20 

ND 0.14 

7960 20 

8 2 

ND 0.7 

ND 400 

ND 2 

3500 400 

ND 0.2 

1500 200 

ND 0.3 

ND 2 

ND 10 

Date Reported: 10/9/2012 

Report JD: S1209431001 

Work Order: S1209431 

Collection Date: 9/11/2012 4:27:00 PM 

Date Received: 9/25/2012 11:47:00 AM 

Sampler: 

Matrix: Water 

Qual Units Date Anatyzed/lnit Method 

H m91L 09/25/20121519 JCG SM 2540 

H m91L 09/25/20121634 JCG SM 2540 

m91L 09/25/2012 2204 KV SM 23208 

m9/L 09/26/20121154 AM8 SM 53108 

m9/L 09/25/2012 2204 KV SM 23208 

m91L 09/25/2012 2204 KV SM 23208 

mg/L 09/26/2012 053 AM EPA300.0 

mg/L 09/26/2012 053 AM EPA300.0 

mg/L 09/25/2012 1642 RH EPA353.2 

mg/L 09/26/2012 053 AM EPA300.0 

~9/L 09/26/2012 1310 DG 6010C 

~gil 09/27/2012 1631 MS 6020A 

~9/L 09/27/2012 1631 MS 6020A 

~9/L 09/28/20121420 MS 6020A 

vgtL 09/28/20121420 MS 6020A 

vgiL 09/28/2012 1420 MS 6020A 

~gil 09/26/20121310 DG 6010C 

~gil 09/28/20121420 MS 6020A 

~gil 09/28/20121420 MS 6020A 

~9/L 09/28/20121420 MS 6020A 

~9/L 09/26/2012 1310 DG 6010C 

~9/L 09/28/2012 1420 MS 6020A 

~gil 09/26/2012 1310 DG 6010C 

~9/L 09/28/2012 1420 MS 6020A 

~giL 09/28/2012 1420 MS 6020A 

~gil 09/26/2012 1310 DG 6010C 

~giL 09/28/2012 1420 MS 6020A 

vgtL 09/26/20121310 DG 6010C 

vgtL 09/28/2012 1420 MS 6020A 

VQ/L 09/26/2012 1310 DG 6010C 

~g/L 09/28/2012 1420 MS 6020A 

v9tL 09/28/20121420 MS 6020A 

~gil 09/26/20121310 DG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level 8 Ana!yte detected In the associated Method Blank 

C Calculated Value E Value above quanlltatlon range 
H Holding times for preparation or analysis exceeded J Anatyte detected below qua nUtation Umits 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

M Value exceeds Monthly Ave or MCL ~ 
0 Outside the Range of Dltullons ~ 

,--- ---/~ tr/!tf/JL 

Reviewedby: ~-
Lacey Ketron, Water Lab Supervisor 

Page 7 of 8 



/~ .. I m I: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------=----

INHR-MoUIHAIH uos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 

720 Third Avenue, Suite 1700 Report ID: S1209431001 
Seattle, WA 98104 

Work Order: S1209431 

Project: Red Devil Mine Collection Date: 9/11/2012 4:27:00 PM 

Lab ID: S1209431-004 Date Received: 9/25/201211:47:00 AM 

Client Sample ID: 0912RD12SW Sampler: 

COC: RDM-0912-004 Matrix: Water 

Analyses Result RL Qual Units Date Anaiyzed/lnit Method 

Total Metals 
Aluminum ND 50 ~g/L 10/01/2012 2122 DG 6010C 
Antimony 80.3 0.07 ~giL 09/28/20121425 MS 6020A 

Arsenic 30 2 ~giL 09/28/20121425 MS 6020A 

Barium 20 10 ~g/L 09/28/20121425 MS 6020A 
Beryllium ND 0.2 ~giL 09/28/20121425 MS 6020A 
Cadmium ND 0.5 ~giL 09/28/20121425 MS 6020A 
Calcium 15700 50 ~g/L 10/01/2012 2122 DG 6010C 
Chromium ND 0.5 ~giL 09/28/2012 1425 MS 6020A 

Cobalt ND 0.1 ~giL 09/28/2012 1425 MS 6020A 

Copper ND 0.9 ~giL 09/28/2012 1425 MS 6020A 

Iron 100 20 ~giL 10/01/2012 2122 DG 6010C 
lead ND 0.3 ~g/L 09/28/2012 1425 MS 6020A 

Magnesium 8640 20 ~giL 10/01/2012 2122 DG 6010C 
Manganese 11 2 ~giL 09/28/2012 1425 MS 6020A 

Nickel ND 2 ~giL 09/28/2012 1425 MS 6020A 
Polassium ND 400 ~giL 10/01/2012 2122 DG 6010C 
Selenium ND 3 ~g/L 09/28/2012 1425 MS 6020A 
Silicon 3900 400 ~g/L 10/01/2012 2122 DG 6010C 
Silver ND 0.3 ~giL 09/28/20121425 MS 6020A 
Sodium 1500 200 ~giL 10/01/2012 2122 DG 6010C 
Thallium ND 0.3 ~giL 09/28/20121425 MS 6020A 

Vanadium ND 2 ~giL 09/28/20121425 MS 6020A 
Zinc ND 10 ~giL 10/01/2012 2122 DG 6010C 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Anatyte detected In the associated Method Blank 

C Calculated Value E Value above quantitation range 
H Holding limes for preparation or analysis exceeded J Anatyte detected below quantitallon limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery Hmlts 

Revlewedby: ~-
Lacey Ketron, Water Lab Supervisor 

Page 8of8 



~ /I lVII: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

"'nR·MI.lvflrAm LABS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209431 

Red Devil Mine 

Dissolved Metals by ICPMS (6020A) 

Sample Type MBLK Units: mg/L 

Sample ID Run No: 87727 Ana lyle 

MBLK 09/28112 11 :32 Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 

Copper 

Lead 

Manganese 
Nickel 
Selenium 
Silver 
Thallium 

Vanadium 

Sample Type LCS 

Sample 10 

Units: 

Run No: 87727 

mg/L 

Ana lyle 

LCS 09/28/12 11 :28 Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 

Copper 
Lead 
Manganese 
Nickel 
Selenium 
Sliver 

Thallium 

Vanadium 

Qualifiers: 8 Ana!yte detected In the associated Method Blank 
H Holding llmes for preparation or analysis exceeded 
L Analyzed by a contract laboratory 
0 Outside the Range of D!lut!ons 
s Spike Recovery outside accepted recovery limits 

E 

J 
NO 
R 

Date: 10/9/2012 

Report ID: 81209431001 

Result RL Spike Ref Samp %REG % Rec Limits Qual 

NO 0.005 

NO 0.005 

ND 0.1 

NO 0.002 

NO 0.002 

NO 0.001 

NO 0.01 

NO O.Q1 
NO 0.02 

ND O.Q1 
NO 0.01 

NO 0.005 

NO 0.003 

NO 0.001 

ND 0.02 
~rl/!k/IL 

Result RL Spike RefSamp %REC %Reclimits Qual 

0.101 0.005 0.1 101 80-120 

0.099 0.005 0.1 98.6 80-120 

0.1 0.1 0.1 102 80-120 

0.099 0.002 0.1 98.6 80-120 

0.098 0.002 0.1 97.6 80-120 

0.100 0.001 0.1 100 80-120 

0.10 0.01 0.1 101 80-120 

0.10 O.Q1 0.1 102 80-120 

0.10 0.02 0.1 102 80-120 

0.10 O.Q1 0.1 101 80-120 

0.10 0.01 0.1 99.5 80-120 

0.099 0.005 0.1 98.8 80-120 

0.097 0.003 0.1 97.4 80- 120 

0.102 0.001 0.1 102 80- 120 

0.10 0.02 0.1 98.6 80- 120 

Value above quantitatlon range 
Analyte detected below quantitalion limits 
Not Detected at the Reporting Limit 
RPD outside accepted recovery limits 

Page 3 of 12 



~ ~~ M 1:; Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

unfii.·MourHA~~>~LABs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

51209431 

Red Devil Mine 

Anions by ION Chromatography 
Sample Type MBLK Units: mg!l 

SampleiD Run No: 87638 Analyte 

BLK 09/25/12 11 :41 

Units: mgll 

Chloride 
Fluoride 

Sulfate 

Sample Type LCS 

Sample ID RunNo: 87638 Analyte 

DIONEX 09/25/1211:16 Chloride 
Fluoride 

Sulfate 

Sample Type MS 

Sample ID 

Units: mgll 

Run No: 87638 Analyte 

S1209429-001ASPK 09/25/12 23:01 Chloride 

Fluoride 

Sulfate 

Sample Type MSD Units: mg/L 

Sample ID RunNo: 87638 

S1209429-001ASPK 09125/12 23:14 

Analyte 

Chloride 

Fluoride 
Sulfate 

Sample Type DUP 

Sample ID 

Units: mgll 

Run No: 87638 Analyte 

Qualifiers: 

S1209429-001A 09/25/12 22:49 Chloride 

8 

H 

L 
0 
s 

Fluoride 

Sulfate 

Anatyte detected fn the associated Method Blank 
Holding limes for preparation or analysis exceeded 
Analyzed by a contract laboratory 
Outside the Range of Dilutions 
Spike Recovery outside accepted recovery limits 

E 

J 
NO 
R 

Date: 10/9/2012 

Report 10: 51209431001 

Result RL Spike Ref Samp 0/oREC % Rec Limits Qual 

ND 
ND 

ND 
0.1 

1 

Result RL Spike Ref Samp %REG % Rec Limits Qual 

31 
20.7 

144 

Result 

5 
2.2 

49 

Result 

5 

2.2 

50 

Result 

0.5 
ND 

9.2 

0.1 

RL 

0.1 

1 

RL 

0.1 

RL 

0.2 

0.2 

0.2 

30 

20 

150 

Spike 

5 

2 

40 

Cone 

5 

2.2 

49 

RefSamp 

0.5 

ND 

9.2 

Value above quantitatJon range 

RefSamp 

ND 

ND 

9 

%RPD 

0.426 

0.498 
1.10 

%RPD 

4.92 

0.0347 

Anatyte detected below quanlilation limits 
Not Detected at the Reporting Limit 
RPD outside accepted recovery limits 

102 

104 
95.8 

%REC 

95.0 
108 

99.7 

%REG 

95.5 

107 
101 

%REG 

90-110 

90-110 
90-110 

% RecUmits 

80- 120 
80- 120 

80-120 

% RPD Limits 

20 

20 

20 

% RPD Limits 

20 

20 

20 

Page 6 of 12 
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/~ Your Environmental Monitoring Partner 
Inter-Mountain Labs-----------------------------------'----

mnR-MouHrAtN LAOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209431 

Red Devil Mine 

Nitrogen, Nitrate-Nitrite (as N) 

Sample Type MBLK Units: mg/L 

SampleiD RunNo: 87583 Ana lyle Result RL 

Date: 10/9/2012 

Report ID: 81209431001 

Spike RefSamp %REC % Rec limits Qual 

BLANK 09/25/12 15:51 Nitrogen, Nitrate-Nitrite (as ND 0.1 

~rtj/£"/h N) 

Sample Type LCS Units: mg/L 

Sample ID Run No: 87583 Ana lyle Result RL Spike RefSamp %REC % RecUmlts Qual 

QC 09/25112 15:53 Nitrogen, Nitrate-Nitrite (as 18.5 0.1 19.3 95.7 90- 110 
N) 

Sample Type MS Units: m9IL 

Sample 10 Run No: 87583 Analyte Result RL Spike RefSamp %REC % Rec limits Qual 

S1209429-001B 09125112 16:36 Nitrogen, Nitrate-Nitrite (as 4.78 0.05 5 ND 95.6 80-120 
N) 

Sample Type MSD Units: mgfl 

Sample ID Run No: 87583 Analyte Result RL Cone %RPD %REC % RPD Limits Qual 

S1209429-0018 09125112 16:37 Nitrogen, Nitrate-Nitrite (as 5.22 0.05 4.78 9.33 104 20 
N) 

Sample Type DUP Units: mgll 

SampleiD Run No: 87583 Analyte Result RL RefSamp %RPD %REC % RPD Limits Qual 

S1209429-0018 09125/12 16:35 Nitrogen, Nitrate-Nitrite (as ND 0.05 ND 20 
N) 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitatlon range 

H Holding times for preparation or analysis exceeded J Analyte detected below qua nUtation limits 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions R RPD outside accepted recovery Hmits 
s Spike Recovery outside accepted recovery limits 

Page 7 of 12 



/~ .. 
IIYII: Inter-Mountain Labs 

Your Environmental Monitoring Partner 

IIIHR•MOUIHAIN ~AOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 10/9/2012 

Work Order: S1209431 Report ID: 81209431001 
Project: Red Devil Mine 

Solids By SM 2540 

Sample Type MBLK Units: mg/L 

Sample ID RunNo: 87559 Ana lyle Result RL Spike Ref Samp %REG % Reclimits Qual 

BLANK 09/25/1216:02 Total Suspended Solids ND 5 

Sample ID Run No: 87637 Analyte Result RL Spike Ref Samp %REG % Reclimlls Qual 

Dl 09/25/1214:32 Total Dissolved Solids (180) ND 10 

Sample Type LCS Unlls: mg/L 

SampleiD Run No: 87559 Analyte Result RL Spike Ref Samp %REC % Reclimits Qual 

CONTROL 09/25/12 16:03 Total Suspended Solids 102 5 100 102 90- 110 

Sample JD Run No: 87637 Analyte Result RL Spike RefSamp %REC % RecUmils Qual 

CONTROL 09/25/12 14:33 Total Dissolved Solids (180) 240 10 226 106 90- 110 

Sample Type DUP Units: mg/L 

Sample ID RunNo: 87559 Analyte Result RL RefSamp %RPD %REG % RPD limits Qual 

S1209429-002A 09/25/12 16:14 Total Suspended Solids ND 5 ND 20 H 

Sample ID RunNo: 87637 Analyte Result RL RefSamp %RPD %REC %RPD Umlts Qual 

S1209429-001A 09/25/1214:57 Total Dissolved Solids (180) 120 10 110 7.27 20 H 

Total Organic Carbon 
Sample Type MBLK Units: mg/L 

SampleiD Run No: 87635 Analyte Result RL Spike Ref Samp %REC % Rec limits Qual 

BLANK 09/26/1212:33 Total Organic Carbon ND 0.5 

Sample Type LCS Units: mgfl 

Sample ID Run No: 87635 Analyte Result RL Spike RefSamp %REG 0/o Rae limits Qual 

LCS 09/26/12 9:55 Total Organic Carbon 55.8 0.5 56.3 99.2 90-110 

Sample Type MS Units: mg!L 

SampleiD Run No: 87635 Ana lyle Result RL Spike RefSamp %REC %Rae Limits Qual 

81209429-001 ESPK 09/26/1210:42 Total Organic Carbon 51.5 0.5 50 2.2 98.6 80-120 

Sample Type MSD Units: mg!L 

SampleiD Run No: 87635 Analyte Result RL Cone 0/oRPD %REG % RPD Umlts Qual 

S1209429-001 ESPK 09/26/12 10:53 Total Organic Carbon 51.4 0.5 51.5 0.252 98.4 20 

Sample Type CUP Units: mg/L 

Sample ID RunNo: 87635 Ana lyle Result RL RefSamp %RPD %REC % RPDLimlls Qual 

S1209429-001E 09/26/12 10:30 Total Organic Carbon 2 2 5.51 20 

Qualifiers: B Anatyte detected !n the associated Method Blank 
H Holding limes for preparation or analysts exceeded 
L Analyzed by a contract laboratory 

E Value above quantitatton range -~ 

J Analytedetectedbelowquanlitat!on!lmils ~ //' /I// L //d~ 
ND Not Detected at the Reporting limit 

0 Outside the Range of Dilutions R RPD outside accepted recovery Hmits 
S Spike Recovery outside accepted recovery tlm!ls 

Page 8 of 12 



'I~ Your Environmental Monitoring Partner 
Inter-Mountain Labs 

UITER-~MOVttTto!H lAIIS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 10/9/2012 

Work Order: 81209431 Report ID: 81209431001 
Project: Red Devil Mine 

Total(3020) Metals by ICP- 6010C 

Sample Type MBLK Unils: mg/L 

SampleiD RunNo: 87797 Analyte Result RL Spike Ref Samp %REC %Rec Umits Qual 

JCB 10/01/1213:09 Aluminum ND 0.005 
Calcium ND 0.2 

Iron ND 0.05 

Magnesium 0.14 0.02 B 
Potassium ND 0.1 
Silicon ND 0.1 
Sodium ND 0.1 
Zinc ND 0.005 ~~ A-11 jib/; :d.-

Sample Type LCS Units: mg/L 

Sample ID Run No: 87797 Ana lyle Result RL Spike RefSamp %REG % Rec Limits Qual 

ICVQ 10/01/1213:11 Silicon 1.0 0.1 102 80-120 

Sample ID RunNo: 87797 Analyte Result RL Spike RefSamp %REG % Rec limits Qual 

ICV3 10/01/1213:13 Calcium 39.9 0.2 40 99.7 80-120 

Magnesium 39.1 0.02 40 97.7 80-120 

Potassium 40.4 0.1 40 101 80-120 

Sodium 39.4 0.1 40 98.5 80-120 

SampleiD RunNo: 87797 Analyte Result RL Spike RefSamp %REC % Reclimits Qual 

LCS-6432 10/01/1219:51 Aluminum 0.525 0.005 0.5 105 80-120 

Iron 0.57 0.05 0.5 113 80-120 

Zinc 0.206 0.005 0.2 103 80-120 

Sample Type MS Units: mg!L 

SampleiD Run No: 87797 Ana lyle Result RL Spike RefSamp %REG % Reclimils Qual 

S 1209429-001 DS 10/01/12 19:56 Aluminum 0.550 0.005 0.5 0.031 104 75-125 

Iron 0.69 0.05 0.5 0.15 109 75-125 

Zinc 0.206 0.005 0.2 ND 103 75-125 

Sample Type MSD Unils: mg/L 

Sample ID Run No: 87797 Analyte Result RL Cone %RPD %REG %RPDLimils Qual 

S1209429-001 DMSD 10/01/1219:58 Aluminum 0.546 0.005 0.550 0.673 103 20 

Iron 0.68 0.05 0.69 1.35 107 20 
Zinc 0.205 0.005 0.206 0.388 103 20 

Qualifiers: B Analyte detected In the associated Method Blank E Value above quanlital!on range 
H Holding tfmes for preparation or analysis exceeded J Analyte detected below quantitallon l!mlts 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Umit 
0 Outside the Range of Dilutions R RPD outside accepted recovery limits 
s Spike Recovery outside aC<Xlpted recovery Umlts 

Page 9 of 12 



~.~m·~l: Your Environmental Monitoring Partner 
~;,:;;~~~ Inter-Mountain labs--------------------------------'-----
nmR~MoutuAtt-1 ~Ans 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

31209431 

Project: Red Devil Mine 

Total(3020) Metals by ICP- 6010C 
Sample Type OUP Unils: mgll 

Sample ID Run No: 87797 

S1209429-0020D 10/01112 20:03 

Total (3020) Metals by ICPMS - 6020A 
Sample Type MBLK Units: mgfl 

Analyte 

Aluminum 

Calcium 

Iron 
Magnesium 
Potassium 

Silicon 

Sodium 

Zinc 

Sample ID RunNo: 87728 Analyte 

MB-6432 09/28/1212:22 Antimony 

Qualifiers: B 

H 
L 

0 

s 

Arsenic 

Barium 

Beryllium 
Cadmium 
Chromium 
Coball 
Copper 

Lead 

Manganese 
Nickel 
Selenium 

Silver 

Thallium 
Vanadium 

Analyte detected fn the associated Method Blank 
Holding times for preparation or analysis exceeded 
Analyzed by a contract laboratory 
Outside the Range of D!lut!ons 
Spike Recovery outside accepted recovery tlmlls 

E 

J 
NO 
R 

Date: 10/9/2012 

ReportiD: 31209431001 

Result RL RefSamp %RPD %REC 0/o RPD Limits 

0.028 0.005 0.028 1.78 20 
16.7 0.2 16.7 0.0228 20 
0.14 0.05 0.14 0.861 20 
9.92 0.02 9.96 0.463 20 
0.3 0.1 0.4 0.172 20 
4.0 0.1 4.0 0.145 20 
1.9 0.1 1.9 0.423 20 
NO 0.005 ND 20 

Result RL Spike Ref Samp %REC % Rec Limits 

ND 0.005 
ND 0.005 
ND 0.01 
ND 0.002 
ND 0.002 
ND 0.001 
ND 0.01 
ND 0.001 
ND 0.001 
ND 0.01 
ND 0.01 
NO 0.005 
ND 0.003 
ND 0.01 
ND 0.02 

Value above quantitallon range 
Analyte detected below quantitation llmlts 
Not Detected at the Reporting l!mlt 
RPD outside acwpted recovery limits 
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cPI 

Page 1 of2 

Ecology and Environment Inc 

-s t 2.00 L/c3 I 
lab# Lac<~tion 

0912R004SW 

: 0912R004SW 

: 0912R004SW 

0912R004SW 

0912RD04SW 

0912R004SW 

0912R004SW 

0912RD08SW 

0912RD08SW 

0912RD08SW ..f 
091fRD08$W G;;, 
0912RD08SW 

Analyses :: 
----TOi8ttnorga-rlki-EI&frj'"knts 

~J)issorved IMrganfc -~laments 
i Methyl Mei"cu[y - :1 

)ArsefiiC Sped8tlofl __ _ 
..aAnfons. TSS. TOS, Qarbonata, 

Bicarbonato 
6> ~ltrateiNilrite 

Total Organ1c Carbo~ 

Total t~orga~k: Elements 
~ pssolved Inorganic ~tements 
,Methyl Mercury 
Arsenic SpcC:.alfon , 
Anions, TSS. TDS. d<~rbon<~to. 

· Bicarbonate ' 

0912RD08SW Nitrate/Nitrite 

0912R008SW 'rota! Organic CarooJ 
~-~---'1:UY"'12~R~D'Y1~osi§liWr----,T~Otatlnorganic E!erl1~nts 

o9!2ff010SW- :·n~sotye<! Inorganic ~lements 
0912RD10SW _.f Methyl Mercury :: 

0912RD10SW (:_. J~.rsenicSpeciation ·: 

ltems!Ro(lson Relinquished by Oate 

CHAIN OF CUSTODY RECORD 

R~ Devil Mine Projecl 

Cof'lt~ct N~rna: B~l Richards 

Contacl Phone: 205-624·9537 

- - ·Collected 

911112012 

:911112012 
'9f1112012 

911112012 

911112012 

9/1112012 

9/1112012 

9!1112012 

9/11/2012 

9/11/2012 

911112012 

9111/2012 

911112012 

911112012 

911212012 

9112/2012 

9/1212012 

9/1V2012 

Date T•rno 

Sample Tlmo 

17:26 

17:26 

17:26 

17:26 
17:26 

17'26 

17:26 

11:11 

11:11 

11:11 

11:11 
1U1 

11:11 

11:11 

11:52 

11:52 

11:52 

11:52 

Items/Reason 

~o '1.2-'>-lz. IPI-7 

Numb Cant Container 
250ml HOPE 

250ml HOPE 

500ml FLPE 

250mL HOPE 

500ml HOPE 

1 125ml HOPE 

No; RDM-0912-004 
Cooler#: 4 

lab: lntar·Moun!ain laboratolles, Inc. 

lab Phone· 800-828-1097 

Preservative 
HN03pH<:e2 

HN03pH<2 

HCI 

HCI 
None 

H2S04pH<2 

MSIMSO 

2 40 mt Amber Glass HCI 
250 ml HOPE HN03pHo::2 

250ml HOPE HN03 pH<2 

500ml FLPE HCI 

250mLHOPE HCI 

OOOmlHDP~ None 

125mLHDPE H2S04 pH<2 

2 40 ml Amber Glass I!Cl 

250ml HOPE HN03pH<2 

250ml HOPE HN03pH<2 

500ml FLPE HCI 
250ml HOPE HCI 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY fl 

Relinquished By Date Received by Date 



Page 2 of 2 

Eco\ogy and Environment. Inc 

Lab# Location 

0912RD10SW 

0912RD10SW 

0912RD10SW 
~----· 

0912RD12SW 

0912RD12SW 

\ 0912RDt2SW 

()0[...\' 091iRbt2sW 

0912fWI2SW 

0912RD12SW 

0912RD12SW 

Analyses 

Anions, TSS, TOS, Cmbonato, 
Bicar!xlnata 

Nitra\eiNitrite 

Total Organic Carb-o" 
Total Inorganic Elements 

Dissolved Inorganic Elements 
M&thylt.1ercury ' 
~senlc Speciation : 

An!ons, TSS, TDS, darbona!e. 
'Bica100nate " 

Nitrate/Nitri!e 

Total Organic Carbon 

CHAIN OF CUSTODY RECORD 

Re-d Devil Mine Project 

Contact Name. Bill RicharOs 

Contact Phone· 206-624·9537 

Collected Sample Time 

9f1212012 11'52 

9112/2012 11:52 

9/1212012 11:52 

9111/2012 16:27 

9111/2012 16•27 

911112012 16:27 

9111{2012 16·27 

9/11/2012 16:27 

9/1112012 16:27 

911112012 16:27 

Items/Reason RtJlinqulshed by Date R$:ceived by Date Time Items/Reason 

/~,,~. <j.z.S-1"-tl :l.fr 

Numb Coni 

1 

1 

2 

2 

No: RDM-0912-004 
Cooler#. 4 

lab: Inter-Mountain laboratories, Inc 

lab Phone: 80Q--828-1097 

Container Preservative 

500mL HOPE None 

125ml HOPE H2S04 pH.:2 

40 m! Amber Glass HCI 
250 mlHOPE HN03pH-'2 

250 mL HOPE HN03 pH<2 

500ml FLPE HCI 
250ml HOPE HCI 
500ml HOPE None 

125 ml HOPE H2S04 pH<2 

40 ml Amber Glass HCI 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY II 

MSIMSO 

Relinquished By Date Received by Date 



DATA REVIEW MEMORANDUM 

DATE: November 15, 2012 

TO: Bill Richards, Project Manager, E & E, Seattle, WA 

FROM: Mindy Song, E & E, Long Beach, CA --~ r/j16 /1.2 

SUBJ: Data Review: Red Devil Mine 

I, SAMPLE IDENTIFICATION 

For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1. Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD's as batch QC for additional analytical testing. All samples were sent to Inter

Mountain Labs in Sheridan, WY for analysis. All tables are included at the end of this 

memorandum. 

Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted. 

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum. Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing 

Work Orders, Tests and Number of Samples included in this DVM 
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II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COC) and in field notebooks. Samples were analyzed as specified on 

the COC. Samples were packaged, shipped and received as specified in the work plan. 

All samples must be received cold ( 4 ±2) °C and in good condition as documented on the 

Cooler Receipt Form. 

REVIEW RESULTS: 

All sample procedures were followed and the sample coolers were received at 7.4 

°C. No problems with the condition of the sample upon receipt are documented. Since 

the samples were received at temperature outside of range (>6 °C), the detected results 

were qualified as estimated (J) and the non-detected results were qualified as estimated 

(UJ) for the analyses of Anions. Qualification for metals, TDS, TSS, Total Alkalinity, and 

TOC was not necessary. 

Ill. LABORATORY DATA 

1.0 HOLDING TIMES 

Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection. 

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

REVIEW RESULTS: 

All samples were analyzed within the project and method specified holding times 

for all analytes except Alkalinity, Total Dissolved solids, and Total Suspended Solids. 

The detected Alkalinity, TDS and TSS results were qualified as estimated (J) and the 

non-detected Alkalinity, TDS and TSS results were qualified as estimated (UJ). 
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2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process. As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL). If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related. If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable. 

REVIEW RESULTS: 

All blanks were performed at the required frequency. No analytes except trace 

amount (0.14 mg/L) of magnesium were detected in the method blank at reporting limit 

levels. Also, trace amount of antimony (0.07ug/L) and magnesium (60ug/L) were 

detected in the equipment blank (0912EB02D1 ). The detected antimony and 

magnesium results were qualified as non-detect (U) in sample 0912RI01 Dl since the 

sample concentration was less than 5X the blank concentration. 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities. Samples are spiked with surrogate 

compounds prior to preparation and analysis. Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds. Sample surrogate 

recoveries outside QC limits (if applicable) are presented in Table 3. 

REVIEW RESULTS: 

Not applicable for these analyses. 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the affects that the sample matrix exerts on the 
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digestion/extraction and measurement methodology. MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 

in the analysis procedure. These results are presented in Table 4 (if applicable). The 

potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis. However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples. Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects. An MSD analysis is 

performed to evaluate the precision of the sample results. Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples. The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

REVIEW RESULTS: 

The MS/MSD sample analyses were performed on samples 0912MW04GW and 

0912RD09SW at the required frequency. MS/MSD recoveries were within the control 

limits except Manganese generated by the laboratory. The detected Mn results in all 

samples were qualified as estimated (J). 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation. The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges

tion/sample preparation procedures and/or instrument operations. The LCS results 

outside QC limits are presented in Table 5 (if applicable). Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern. If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required. All recoveries should be above 10% or the non-detect results 

flagged "UR" as rejected. 

REVIEW RESULTS: 
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All LCS analyses were within control limits and performed at the required 

frequency. 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 

Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard) compounds and identification of an 

acceptable mass spectrum. Compounds detected below the POL in samples should be 

considered estimated and are qualified "J." The samples with compounds above the 

linear range were all re-analyzed at a higher dilution factor. 

REVIEW RESULTS: 

All compound identification and quantitation criteria were achieved. 

V. FIELD DUPLICATE SAMPLE RESULTS 

Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory. Field duplicate results are summarized in Table 7 

(if applicable). The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision. It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples. The QC criteria used to assess field 

duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria. If both compounds were below 

the laboratory PQL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision. There are no 

guidelines regarding data qualification based on poor field duplicate precision. 

Professional judgment was used to determine whether or not to qualify results. 

REVIEW RESULTS: 

No Field duplicates analyses were performed on this SDG. The RPD ratings are 

listed on Table 7 as "Good" if the RPD is less than field duplicate QC criteria of 40% and 

as "Poor" if the RPD exceeded the field duplicate QC criteria. 

All the results show good precision in the sample pair as noted on table 7. 

Qualifiers were only added to the field duplicate sample pair results as noted. 

6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable with qualification as noted in this 

report. 
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Samnl<><: Qualified for Method Blank Contamination 
:.:., ___ ,,,-<·--,,-:;--· 

Table 2B - List of Samples Qualified for Field Blank Contamination 

Table 3- List of Samples with Surrogates outside Control Limits 

I I I I I 
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Table 4- List MS/MSD Recoveries and RPDs outside Control Limits 

Table 5- List LCS Recoveries outside Control Limits 

I T- .1 

Table 6 -Samples that were Re-analyzed 

1 ···r -
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/I~M~t: Your Environmental Monitoring Partner 
~!o!!!::e~E lnler-Mountain Labs-------------------------------_:_ __ 
IHnR*MouHTAIH tAils 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environmenl, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 Report ID: S1209432001 
Seattle, WA 98104 

Work Order: S1209432 
Project: Red Devil Mine Collection Date: 9/10/2012 2:41:00 PM 
LabiD: S1209432-001 Date Received: 9/25/2012 11:49:00 AM 
Client Sample ID: 0912MW04GW Sampler: 
COC: RDM-0912-005 Matrix: Waler 

Analyses Result RL Qual Units Date Analyzed/In it Method 

General Parameters 

Total Dissolved Solids (180) 760 -, 10 H mg!L 09/25/20121520 JCG SM 2540 
Total Suspended Solids ND v-;- 5 H mg/L 09/25/2012 1635 JCG SM 2540 
Alkalinity, Total (As CaC03) 117 T 5 H mg!L 09/25/2012 2211 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 143 T 5 H mg/L 09/25/2012 2211 KV SM 23208 
Alkalinity, Carbonate as C03 ND t/J' 5 H mg/l 09/25/2012 2211 KV SM 23208 
Chloride 0.5 "'5' 0.2 mg/l 09/26/2012105 AM EPA300.0 
Fluoride ND t!J 0.2 mg!L 09/26/2012105 AM EPA 300.0 
Nitrogen, Nitrate-Nitrite (as N) ND 1/50.05 mg!L 09/25/20121621 RH EPA 353.2 
Sulfate 424 J 0.2 mg!L 09/26/2012 105 AM EPA300.0 

Total Metals 
Aluminum 90 50 ~gil 10/01/2012 2134 DG 6010C 
Antimony 32.7 0,07 ~gil 09/28/2012 1723 MS 6020A 
Arsenic 10 2 ~gil 09/28/2012 1723 MS 6020A 
Barium 60 10 ~gil 09/28/2012 1723 MS 6020A 
Beryllium ND 0.2 ~gil 09/28/2012 1723 MS 6020A 

Cadmium 0.6 0.5 ~gil 09/28/2012 1723 MS 6020A 

Calcium 64400 50 ~gil 10/01/2012 2134 DG 6010C 
Chromium 4.2 0.5 ~gil 09/28/2012 1723 MS 6020A 
Cobalt 3.4 0.1 ~gil 09/28/20121723 MS 6020A 
Copper 6.4 0.9 ~gil 09/28/20121723 MS 6020A 
Iron 190 20 ~gil 10/01/2012 2134 DG 6010C 
Lead ND 0.3 ~gil 09/28/2012 1723 MS 6020A 
Magnesium 98100 20 ~gil 10/01/2012 2134 DG 6010C 
Manganese 1750 ::r 2 ~gil 09/28/2012 1723 MS 6020A 
Nickel 50 2 ~gil 09/28/2012 1723 MS 6020A 
Potassium 1400 400 ~gil 10/01/2012 2134 DG 6010C 
Selenium ND 3 ~gil 09/28/2012 1723 MS 6020A 
Silicon 5600 400 ~gil 10/01/2012 2134 DG 6010C 
Silver ND 0.3 ~gil 09/28/2012 1723 MS 6020A 
Sodium 8800 200 ~gil 10/01/2012 2134 DG 6010C 

Thallium ND 0.3 ~gil 09/28/2012 1723 MS 6020A 
Vanadium ND 2 ~gil 09/28/20121723 MS 6020A 
Zinc 20 10 ~gil 10/01/2012 2134 DG 6010C 

These results apply only to the samples tested. RL ~Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant level B Ana lyle detected In the associated Method Blank 
C Calculated Value E Value above quanlitation range 
H Holding times for preparation or analysis exceeded J Ana\yte detected below quantilallon llmits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dlfulions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~"'"'7'""" -----
Lacey Ketron, Water Lab Supervisor 

~~ 
1 
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~ .....rz-sr. _...I m r:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------=-------

IHnR·MouHTAm tAils 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 Report ID: S1209432001 
Seattle, WA 98104 

Work Order: S1209432 

Project: Red Devil Mine Collection Date: 9/10/201212:15:00 PM 
LabiD: S1209432-002 Date Received: 9/25/2012 11:49:00 AM 

Client Sample 10: 0912MW10GW Sampler: 
COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnlt Method 

General Parameters 

Total Dissolved Solids (180) 200 J 10 H mg!L 09i25i2012 1521 JCG SM 2540 

Total Suspended Solids 8 J 5 H mgiL 09i25i2012 1637 JCG SM 2540 
Alkalinity, Total (As CaC03) 178 -y 5 H mg!L 09i25i2012 2219 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 218 ::r 5 H mgiL 09i25i2012 2219 KV SM 23208 

Alkalinity, Carbonate as C03 ND vr 5 H mgiL 09i25i2012 2219 KV SM 23208 

Chloride 1.2 T 0.2 mg!L 09i26i2012117 AM EPA 300.0 

Fluoride ND t/f 0.2 mg!L 09i26i2012117 AM EPA300.0 
Nitrogen, Nitrate-Nitrite (as N) ND <f"5 0.05 mg!L 09i25i20121643 RH EPA353.2 

Sulfate 9.3 T 0.2 mg!L 09i26i2012117 AM EPA300.0 

Total Metals 

Aluminum 160 50 ~gil 10i01i2012 2141 DG 6010C 

Antimony 2.65 0,07 ~gil 09i28i20121738 MS 6020A 

Arsenic 110 2 ~gil 09i28i20121738 MS 6020A 
Barium 100 10 ~giL 09i28i20121738 MS 6020A 

Beryllium ND 0.2 ~gil 09i28i20121738 MS 6020A 

Cadmium ND 0.5 ~gil 09i28i20121738 MS 6020A 

Calcium 22400 50 ~giL 10i01i2012 2141 DG 6010C 

Chromium 4.0 0.5 ~gil 09i28i20121738 MS 6020A 

Cobalt 0.4 0.1 ~gil 09i28i2012 1738 MS 6020A 

Copper 1.2 0.9 ~gil 09i28i2012 1738 MS 6020A 

Iron 1360 20 ~gil 10i01i2012 2141 DG 6010C 

Lead 0.4 0.3 ~gil 09i28i20121738 MS 6020A 

Magnesium 32100 20 ~gil 10i01i2012 2141 DG 6010C 

Manganese 184 J 2 ~giL 09i28i2012 1738 MS 6020A 

Nickel 3 2 ~gil 09i28i2012 1738 MS 6020A 

Potassium 1200 400 ~gil 10i01i2012 2141 DG 6010C 

Selenium ND 3 ~giL 09i28i2012 1738 MS 6020A 

Silicon 4700 400 ~gil 10i01i2012 2141 DG 6010C 

Silver ND 0.3 ~gil 09i28i2012 1738 MS 6020A 

Sodium 3400 200 ~gil 10i01i2012 2141 DG 6010C 

Thallium ND 0.3 ~gil 09i28i20121738 MS 6020A 

Vanadium ND 2 ~gil 09i28i2012 1738 MS 6020A 

Zinc ND 10 ~gil 10i01i2012 2141 DG 6010C 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Ana!yte detected In the associated Method Blank 

C Calculated Value E Value above quanlltatlon range 
H Holding times for preparation or analysis exceeded J Analyte detected below qua nUtation limits 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

Reviewed by: e--~---
Lacey Ketron, Water Lab Supervisor 

0 Ou:;:A 
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ND Not Detected at the Reporting Umit 
S Spike Recovery outside accepted recovery limits 



/I~M--...._. ..... Your Environmental Monitoring Partner 
~==:::!li:Le! Inter-Mountain Labs----------------------------------
i'NnR·Mou~r.-.•~t tAus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 Report ID: S1209432001 
Seattle, WA 98104 

Work Order: S1209432 
Project: Red Devil Mine Collection Date: 9/10/2012 6:03:00 PM 
Lab ID: S1209432-003 Date Received: 9/25/201211:49:00 AM 
Client Sample ID: 0912MW14GW Sampler: 
COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/In/! Method 

General Parameters 

Tolal Dissolved Solids (180) 200 T 10 H mgiL 09i25i2012 1522 JCG SM 2540 
Total Suspended Solids 135 ") 5 H mg/L 09i25i2012 1638 JCG SM 2540 
Alkalinity, Total (As CaC03) 100 :r 5 H mg/L 09i25i2012 2225 KV SM23208 

Anions 
Alkalinity, Bicarbonate as HC03 122 s 5 H mg/L 09i25i2012 2225 KV SM 23208 
Alkalinity, Carbonate as C03 ND V:J' 5 H mgil 09/25i2012 2225 KV SM 23208 
Chloride 0.7 . .,.. 0.2 mg!L 09i26i2012 130 AM EPA300.0 
Fluoride 0.2 "J 0.2 mg/L 09i26i2012130 AM EPA300.0 
Nitrogen, Nitrate-Nitrite (as N) ND V:Jo.o5 mg/L 09i28i20121614 RH EPA 353.2 

Sulfate 41.0 :5' 0.2 mg/L 09i26i2012130 AM EPA300.0 
Total Metals 

Aluminum 1920 50 ~gil 10i01i2012 2143 DG 6010C 
Antfmony 74.8 0,07 ~giL 09i28i20121743 MS 6020A 
Arsenic 9710 2 ~gil 09i28i2012 1832 MS 6020A 
Barium 140 10 ~giL 09/28i2012 1743 MS 6020A 
Beryllium ND 0.2 ~gil 09i28i2012 1743 MS 6020A 
Cadmium ND 0.5 ~giL 09i28i2012 17 43 MS 6020A 
Calcium 22500 50 ~gil 10i01i2012 2143 DG 6010C 
Chromium 11.1 0.5 ~gil 09i28i20121743 MS 6020A 
Cobalt 8.8 0.1 ~gil 09i28i20121743 MS 6020A 
Copper 10.6 0.9 ~gil 09i28i20121743 MS 6020A 
Iron 25400 20 ~gil 10i01i2012 2143 DG 6010C 
Lead 1.9 0.3 ~gil 09i28i20121743 MS 6020A 
Magnesium 18700 20 ~giL 10i01i2012 2143 DG 6010C 
Manganese 4390 -y 2 ~giL 09i28i20121832 MS 6020A 
Nickel 15 2 ~giL 09i28i20121743 MS 6020A 
Potassium 1100 400 ~gil 10i01i2012 2143 DG 6010C 
Selenium ND 3 ~giL 09i28i20121743 MS 6020A 
Silicon 9900 400 ~gil 10i01i2012 2143 DG 6010C 
Silver ND 0.3 ~gil 09/28i2012 17 43 MS 6020A 
Sodium 4100 200 ~g/L 10i01i2012 2143 DG 6010C 
Thallium ND 0.3 ~giL 09i28i2012 17 43 MS 6020A 
Vanadium 9 2 ~giL 09/28i2012 17 43 MS 6020A 
Zinc 20 10 ~gil 10/01/2012 2143 DG 6010C 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level 

C Calculated Value 
H Holding limes for preparation or analysis exceeded 
l Analyzed by a contract laboratory 

ND Not Detected at the Reporting Umlt 
S Spike Recovery outside accepted recovery limits 

Reviewed by: .;::::::::::="""" ~;::z!!: 
Lacey Ketron, Water Lab Supervisor 

8 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantilallon limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 
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Your Environmental Monitoring Partner /I~M.~I: 
~~!-~:!~~~!!! Inter-Mountain Labs-------------------------------------
mHR·M<~UIIl'Altt l.\llS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 Report ID: S1209432001 
Seattle, WA 98104 

Work Order: S1209432 
Project: Red Devil Mine Collection Date: 9/10/2012 4:20:00 PM 
Lab ID: S1209432-004 Date Received: 9/25/201211:49:00 AM 
Client Sample ID: 0912MW28GW Sampler: 
COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnlt Method 

General Parameters 
Total Dissolved Solids (180) 280 -:) 10 H mgll 09i25i20121523 JCG SM 2540 
Total Suspended Solids 38 J' 5 H mg/L 09i25i2012 1639 JCG SM 2540 
Alkalinity, Total (As CaC03) 209 ·s- 5 H mg/L 09i25i2012 2239 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 255 j 5 H mg/L 09i25i2012 2239 KV SM 23208 
Alkalinity, Carbonate as C03 ND l)J 5 H mg/L 09i25i2012 2239 KV SM 23208 
Chloride 0.6 :> 0.2 mgll 09i26i2012 142 AM EPA300.0 
Fluoride 0.2 :r 0.2 mgiL 09i26i2012 142 AM EPA300.0 
Nitrogen, Nitrate-Nitrite (as N) ND t}:f 0.05 mgiL 09i28i20121615 RH EPA353.2 
Sulfate 40.5 J 0.2 mgll 09i26i2012 142 AM EPA300.0 

Total Metals 
Aluminum 440 50 ~giL 10i01i2012 2153 DG 6010C 
Antimony 17.4 O.o? ~giL 09i28i20121747 MS 6020A 
Arsenic 68 2 ~giL 09i28i20121747 MS 6020A 
Barium 70 10 ~giL 09i28i20121747 MS 6020A 
Beryllium ND 0.2 ~giL 09i28i20121747 MS 6020A 
Cadmium ND 0.5 ~giL 09i28i20121747 MS 6020A 
Calcium 40900 50 ~g/L 10i01i2012 2153 DG 6010C 
Chromium 8.0 0.5 ~giL 09i28i20121747 MS 6020A 
Cobalt 3.9 0.1 ~giL 09i28i20121747 MS 6020A 
Copper 2.6 0.9 ~gil 09i28i2012 17 4 7 MS 6020A 
Iron 2250 20 ~g/L 10i01i2012 2153 DG 6010C 
lead 0.8 0.3 ~gil 09i28i20121747 MS 6020A 
Magnesium 29200 20 ~gil 10i01i2012 2153 DG 6010C 
Manganese 1070 7 2 ~gil 09i28i20121747 MS 6020A 
Nickel 11 2 ~gil 09i28i20121747 MS 6020A 
Potassium 1200 400 ~gil 10i01i2012 2153 DG 6010C 
Selenium ND 3 ~gil 09i28i20121747 MS 6020A 
Silicon 5600 400 ~gil 10i01i2012 2153 DG 6010C 
Silver ND 0.3 ~gil 09i28i20121747 MS 6020A 

Sodium 11100 200 ~gil 10i01i2012 2153 DG 6010C 
Thallium ND 0.3 ~giL 09i28i2012 1747 MS 6020A 
Vanadium ND 2 ~giL 09i28i2012 1747 MS 6020A 
Zinc ND 10 ~giL 10i01i2012 2153 DG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 

Qualifiers: 

Reviewed by: 

c 
Value exceeds Maximum Contaminant level 
Calculated Value 

H Holding times for preparation or analysts exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

~?JUC 

Lacey Kelron, Water Lab Supervisor 

B Ana!yte detected !n the associated Method Blank 
E Value above quantitallon range 
J Analyte detected below quanlilalion limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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1M _,-- ~T. 
_,.,.I m 1: Your Environmental Monitoring Partner 

Inter-Mountain labs---------------------------------...:;._ __ _ 
nmR-MotJHTA!K LMs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Report ID: S1209432001 

Work Order: S1209432 

Project: Red Devil Mine Collection Date: 9/16/201211:00:00 AM 
Lab ID: S1209432-005 Date Received: 9/25/2012 11:49:00 AM 
Client Sample ID: 0912RI01DI Sampler: 
COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnlt Method 

Total Metals 
Aluminum ND 50 ~g/L 10/01/2012 2155 DG 6010C 
Antimony 0.22 u 0.07 ~gil 09/28/20121752 MS 6020A 
Arsenic ND 2 ~g/L 09i28i20121752 MS 6020A 
Barium ND 10 ~g/L 09i28i2012 1752 MS 6020A 
Beryllium ND 0.2 ~giL 09i28i20121752 MS 6020A 
Cadmium ND 0.5 ~g/L 09i28i20121752 MS 6020A 
Calcium ND 50 ~gil 10i01i2012 2155 DG 6010C 
Chromium ND 0.5 ~gil 09i28i20121752 MS 6020A 
Cobalt ND 0.1 ~gil 09i28i2012 1752 MS 6020A 
Copper ND 0.9 ~gil 09i28i2012 1752 MS 6020A 
Iron ND 20 ~gil 10i01i2012 2155 DG 6010C 
Lead ND 0.3 ~giL 09i28i20121752 MS 6020A 

Magnesium 60 l) 20 ~giL 10/01i2012 2155 DG 6010C 

Manganese ND 2 ~gil 09/28/20121752 MS 6020A 

Nickel ND 2 ~gil 09/28/20121752 MS 6020A 
Potassium ND 400 ~giL 10i01i2012 2155 DG 6010C 
Selenium ND 3 ~gil 09i28i20121752 MS 6020A 

Silicon ND 400 ~gil 10i01/2012 2155 DG 6010C 

Silver ND 0.3 ~gil 09i28/20121752 MS 6020A 

Sodium ND 200 ~giL 10i01i2012 2155 DG 6010C 

Thallium ND 0.3 ~giL 09i28/2012 1752 MS 6020A 

Vanadium ND 2 ~gil 09i28i2012 1752 MS 6020A 
Zinc ND 10 ~giL 10i01i2012 2155 DG 6010C 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level 

C Calculated Value 
H Holding Urnes for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Um!t 
S Spike Recovery outs!de accepted recovery limits 

Reviewed by: ~·-c--c-=---c----
lacey Ketron, Water lab Supervisor 

B Analyte detected In the associated Method Blank 
E Value above quanlitation range 
J Analyte detected below quanlitat!on t!mits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 



/I~M~ .... L Your Environmental Monitoring Partner 
~ •• :!i.,i!o,.!i"il:.!ii""il',.i!,.~,Fi.i!fls Inter-Mountain Labs _1_6_7_3_T_e_rr_a_A-ve_n_u_e_, _S_h_e-rid_a_n_, -W-y-om-in_g_8-28_0_1--ph-:-(3_0_7_)_67-2---89_4_5 _____________ _ 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 

720 Third Avenue, Suite 1700 Report ID: S1209432001 
Seattle, WA 98104 

Work Order: S1209432 

Project: Red Devil Mine Collection Date: 9/11/2012 3:23:00 PM 

Lab ID: S1209432-006 Date Received: 9/25/2012 11:49:00 AM 

Client Sample ID: 0912RD05SW Sampler: 

COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

General Parameters 

Total Dissolved Solids (180) 300 ') 10 H mg/L 09/25/20121524 JCG SM 2540 

Total Suspended Solids 7 J 5 H mg/L 09/25/20121640 JCG SM 2540 

Alkalinity, Total (As CaC03) 
261 ~ 5 mg!L 09/25/2012 2246 KV SM 23208 

Total Organic Carbon ND 1 mg/L 09/26/20121207 AM8 SM 53108 

Anions 
Alkalinity, Bicarbonate as HC03 319 ::f 5 mg/L 09/25/2012 2246 KV SM 23208 

Alkalinity, Carbonate as C03 ND ur 5 mg/L 09/25/2012 2246 KV SM 23208 

Chloride 0.7 :r 0.2 mg/L 09/26/2012154 AM EPA300.0 

Fluoride ND V5 0.2 mg/L 09/26/2012 154 AM EPA300.0 

Nitrogen, Nitrate-Nitrite (as N) ND ll"'fo.os mg/L 09/25/2012 1652 RH EPA353.2 

Sulfate 36.5 5 0.2 mg/L 09/26/2012154 AM EPA300.0 

Dissolved Metals 

Aluminum ND 50 ~g/L 09/26/20121320 DG 6010C 

Antimony 15.8 0.2 ~g/L 09/28/20121440 MS 6020A 

Arsenic 619 2 pg/L 09/28/20121440 MS 6020A 

Barium 100 10 pg/L 09/28/20121440 MS 6020A 

Beryllium ND 0.2 pg/L 09/28/20121440 MS 6020A 

Cadmium ND 0.9 ~giL 09/28/20121440 MS 6020A 

Calcium 37400 50 ~giL 09/26120121320 DG 6010C 

Chromium ND 0.5 ~g/L 09/28/2012 1440 MS 6020A 

Cobalt 4.7 0.1 ~giL 09/28/2012 1440 MS 6020A 

Copper ND 0.9 ~giL 09/28/2012 1440 MS 6020A 

Iron 1570 20 ~giL 09/26/2012 1320 DG 6010C 

Lead ND 0.14 ~giL 09/28/2012 1440 MS 6020A 

Magnesium 38700 20 ~giL 09/26/20121320 DG 6010C 

Manganese 386-::> 2 ~giL 09/28/20121440 MS 6020A 

Nickel 17.6 0.7 pg/L 09/28/20121440 MS 6020A 

Potassium 1300 400 pg/L 09/26120121320 DG 6010C 

Selenium ND 2 ~g/L 09/28/20121440 MS 6020A 

Sill con 4200 400 ~g/L 09/26/20121320 DG 6010C 

Silver ND 0.2 ~giL 09/28/20121440 MS 6020A 

Sodium 10300 200 ~g/L 09/26/20121320 DG 6010C 

Thallium ND 0.3 ~g/L 09/28/2012 1440 MS 6020A 

Vanadium ND 2 ~g/L 09/28/2012 1440 MS 6020A 

Zinc ND 10 ~g/L 09/26/2012 1320 DG 6010C 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitatfon limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected altha Reporting llm!t 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~--
Lacey Ketron, Water Lab Supervisor 

-~~ 
11//6" /12-- Page6of12 



Your Environmental Monitoring Partner /I~M~I:: 
r.:",.,F.,.i:i.i!:Mo::!i,~.,i!i.,i:l'. iiic.::!as Inter-Mountain Labs _1_6_7_3_T_e-rra-A-ve_n_u-e.-S-h-er-id_a_n_, W-yo_m_i-ng-82_8_0_1_p_h_:_(3_0_7_) -67-2--8-9_4_5--------------

Sample Analysis Report 

CLIENT: Ecology & Environmenl, Inc. 
720 Third Avenue, Suite 1700 

Seattle, WA 98104 

Project: Red Devil Mine 
Lab ID: S1209432-006 
Client Sample ID: 0912RD05SW 
COC: RDM-0912-005 

Analyses Result 

Total Metals 
Aluminum ND 
Antimony 38.2 
Arsenic 842 
Barium 110 
Beryftium ND 
Cadmium ND 
Calcium 41500 
Chromium ND 
Cobalt 5.9 
Copper ND 
Iron 2320 
Lead ND 
Magnesium 42600 
Manganese 420 
Nickel 22 
Potassium 1400 
Selenium ND 
Silicon 4600 
Sliver ND 
Sodium 10900 
Thallium ND 
Vanadium ND 
Zinc ND 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 

Date Reported: 10/9/2012 

Report ID: S1209432001 

Work Order: S1209432 

Collection Date: 911112012 3:23:00 PM 
Date Received: 9/25/2012 11:49:00 AM 

Sampler: 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

50 ~gil 10/01/2012 2158 DG 6010C 
0.07 ~gil 09/28/20121450 MS 6020A 

2 ~gil 09/28/20121450 MS 6020A 

10 ~gil 09/28/2012 1450 MS 6020A 
0.2 ~gil 09/28/2012 1450 MS 6020A 

0.5 ~gil 09/28/2012 1450 MS 6020A 

50 ~gil 10/01/2012 2158 DG 6010C 
0.5 ~gil 09/28/2012 1450 MS 6020A 

0.1 ~gil 09/28/20121450 MS 6020A 

0.9 ~gil 09/28/20121450 MS 6020A 

20 ~gil 10/01/2012 2158 DG 6010C 
0.3 ~gil 09/28/20121450 MS 6020A 

20 ~gil 10/01/2012 2158 DG 6010C 
-:J" 2 ~gil 09/28/20121450 MS 6020A 

2 ~gil 09/28/20121450 MS 6020A 

400 ~gil 10/01i2012 2158 DG 6010C 

3 ~giL 09i28i2012 1450 MS 6020A 

400 ~gil 10i01i2012 2158 DG 6010C 

0.3 ~gil 09i28i20121450 MS 6020A 

200 ~gil 10i01i2012 2158 DG 6010C 

0.3 ~gil 09i28i20121450 MS 6020A 

2 ~gil 09i28i20121450 MS 6020A 

10 ~gil 10i01i2012 2158 DG 6010C 

RL -Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected In the associated Method Blank 
Value above quantitatfon range 
Analyte detected below quantitallon limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

Page 7 of 12 



/~1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs-------------------------------------

nmM-M(lvttTA~»t-Ms 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Sample Analysis Report 

Date Reported: 10/9/2012 

Report ID: S1209432001 

Work Order: S1209432 

Project: Red Devil Mine 
S1209432-007 

Collection Date: 9/11/2012 11:57:00 AM 
Lab ID: 
Client Sample ID: 0912RD06SW 
COC: RDM-0912-005 

Analyses 

General Parameters 
Total Dissolved Solids (180) 

Total Suspended Solids 
Alkalinity, Total (As CaC03) 
Total Organic Carbon 

Anions 
Alkalinity, Bicarbonate as HC03 
Alkalinity, Carbonate as C03 
Chloride 

Fluoride 
Nitrogen, Nitrate-Nitrite (as N) 
Sulfate 

Dissolved Metals 
Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Nickel 
Potassium 

Selenium 
Silicon 
Silver 
Sodium 

Thallium 

Vanadium 
Zinc 

Result RL 

120 ..,.- 10 
NO U:.Y 5 

73 1 5 
2 'Ff$> 1 

89 J 5 
NO U"S 5 
0.4 c:r 0.2 
NO tJ:Y 0.2 

0.43 -:r 0.05 
9.1 J 0.2 

NO 50 
192 0.2 

71 2 
20 10 

NO 0.2 
NO 0.9 

15300 50 
NO 0.5 
0.1 0.1 
NO 0.9 
70 20 

NO 0.14 
9250 20 

18 :r 2 
0.7 0.7 
NO 400 
NO 2 

3600 400 
NO 0.2 

1900 200 
NO 0.3 
NO 2 
NO 10 

Date Received: 9/25/2012 11:49:00 AM 
Sampler: 

Matrix: Water 

Qual Units Date Analyzed/lnlt Method 

H mg/L 09/25/20121525 JCG SM 2540 
H mgll 0912512012 1641 JCG SM 2540 

mgll 09/2512012 2254 KV SM 2320B 
mgll 09/26120121220 AMB SM5310B 

mg/L 09i25i2012 2254 KV SM 2320B 
mgil 09i25i2012 2254 KV SM 2320B 
mg/L 09i26i2012 256 AM EPA300.0 
mg/L 09i26i2012 256 AM EPA300.0 
mg/L 09i25i20121653 RH EPA353.2 
mg/L 09i26i2012 256 AM EPA300.0 

~giL 09i26i20121322 OG 6010C 

~gil 09i28i20121455 MS 6020A 
~giL 09i28i20121455 MS 6020A 
~giL 09i28i20121455 MS 6020A 
~gil 09i28i20121455 MS 6020A 

~gil 09i28i20121455 MS 6020A 
~gil 09/26i20121322 OG 6010C 
~giL 09i28i2012 1455 MS 6020A 
~gil 09i28i2012 1455 MS 6020A 
~giL 09i28i2012 1455 MS 6020A 
~giL 09i26i20121322 OG 6010C 
~gil 09i28i20121455 MS 6020A 
~gil 09i26i20121322 OG 6010C 
~gil 09/28i20121455 MS 6020A 

~gil 09i28i20121455 MS 6020A 
~gil 09i26i2012 1322 OG 6010C 
~gil 09i28i20121455 MS 6020A 
~gil 09i26i2012 1322 OG 6010C 

~gil 09i28i20121455 MS 6020A 
~gil 09i26i20121322 OG 6010C 

~gil 09128120121455 MS 6020A 
~giL 09i28i20121455 MS 6020A 
~gil 09i26i2012 1322 OG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quanlitat!on range 
H Holding limes for preparallon or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of D!luUons 
S Spike Recovery outside accepted recovery l!mtts 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 
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~I~M~I:: Your Environmental Monitoring Partner 
~!:o!ii=~E Inter-Mountain Labs---------------------------------_::_ _ _:_:.:_ 
uuut-MOI.IHTAtH lAM 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 Report ID: S1209432001 
Seattle, WA 98104 

Work Order: S1209432 
Project: Red Devil Mine Collection Date: 9/11/2012 11:57:00 AM 
Lab ID: S1209432-007 Date Received: 9/25/2012 11:49:00 AM 
Client Sample ID: 0912RD06SW Sampler: 
COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnlt Method 

Total Metals 
Aluminum ND 50 ~giL 10i01i2012 2200 DG 6010C 
Antimony 227 O.o? ~giL 09i28i20121500 MS 6020A 
Arsenic 88 2 ~giL 09i28i20121500 MS 6020A 

Barium 30 10 ~giL 09i28i2012 1500 MS 6020A 

Beryllium ND 0.2 ~giL 09i28i20121500 MS 6020A 

Cadmium ND 0.5 ~giL 09i28i2012 1500 MS 6020A 

Calcium 16900 50 ~giL 10i01i2012 2200 DG 6010C 

Chromium ND 0.5 ~giL 09i28i20121500 MS 6020A 

Cobalt 0.2 0.1 ~giL 09i28i2012 1500 MS 6020A 

Copper ND 0.9 ~giL 09i28i20121500 MS 6020A 

Iron 150 20 ~gil 10i01i2012 2200 DG 6010C 

Lead ND 0.3 ~gil 09i28i20121500 MS 6020A 

Magnesium 10200 20 ~gil 10i01i2012 2200 DG 6010C 

Manganese 24 --:5" 2 ~gil 09i28i20121500 MS 6020A 

Nickel ND 2 ~gil 09i28i20121500 MS 6020A 

Potassium ND 400 ~gil 10i01i2012 2200 DG 6010C 

Selenium ND 3 ~giL 09i28i20121500 MS 6020A 

Silicon 4100 400 ~giL 10i01i2012 2200 DG 6010C 

Silver ND 0.3 ~gil 09i28i2012 1500 MS 6020A 

Sodium 1900 200 ~gil 10i01i2012 2200 DG 6010C 

Thallium ND 0.3 ~giL 09i28i2012 1500 MS 6020A 

Vanadium ND 2 ~giL 09i28i2012 1500 MS 6020A 

Zinc ND 10 ~gil 1 Oi01i2012 2200 DG 6010C 

These results apply only to the samples tested. RL ~Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Ana!yte detected In the associated Method Blank 

c Calculated Value E Value above quanlltalion range 
H Holding times for preparation or analysis exceeded J Analyte detected below quanmauon limits 
L Analyzed by a contract laboratory M Value ex~eds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~-· 
Lacey Ketron, Water Lab Supervisor 
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,~ .. I m I: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------..:;_ __ _ 

IHnR·MouHu.tH LAo~> 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 Report ID: S1209432001 
Seattle, WA 98104 

Work Order: S1209432 
Project: Red Devil Mine Collection Date: 9/12/2012 10:58:00 AM 
Lab ID: S1209432-008 Date Received: 9/25/2012 11:49:00 AM 
Client Sample ID: 0912EB02DI Sampler: 
COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Dissolved Metals 

Aluminum ND 50 ~gil 09/26/20121324 DG 6010C 
Antimony ND 0.2 ~gil 09/28/2012 1505 MS 6020A 
Arsenic ND 2 ~gil 09/28/20121505 MS 6020A 
Barium ND 10 ~gil 09/28/2012 1505 MS 6020A 
Beryllium ND 0.2 ~gil 09/28i2012 1505 MS 6020A 
Cadmium ND 0.9 ~gil 09/28/20121505 MS 6020A 
Calcium ND 50 ~gil 09/26/2012 1324 DG 6010C 
Chromium ND 0.5 ~gil 09/28/20121505 MS 6020A 
Cobalt ND 0.1 ~gil 09/28/20121505 MS 6020A 
Copper ND 0.9 ~gil 09/28/2012 1505 MS 6020A 
Iron ND 20 ~gil 09/26/2012 1324 DG 6010C 
lead ND 0.14 ~gil 09/28/20121505 MS 6020A 
Magnesium ND 20 ~gil 09/26/2012 1324 DG 6010C 
Manganese ND 2 ~gil 09/28/2012 1505 MS 6020A 
Nickel ND 0.7 ~gil 09/28/2012 1505 MS 6020A 
Potassium ND 400 ~gil 09/26/2012 1324 DG 6010C 
Selenium ND 2 ~gil 09/28/20121505 MS 6020A 
Silicon ND 400 ~gil 09/26/20121324 DG 6010C 
Silver ND 0.2 ~gil 09/28/20121505 MS 6020A 
Sodium ND 200 ~gil 09/26/20121324 DG 6010C 
Thallium ND 0.3 ~gil 09/28/2012 1505 MS 6020A 
Vanadium ND 2 ~gil 09/28/2012 1505 MS 6020A 
Zinc ND 10 ~gil 09/26/2012 1324 DG 6010C 

These results apply only to the samples tested. RL • Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Anatyta detected fn the associated Method Blank 

C Calculated Value E Value above quantitat!on range 
H Holding times for preparation or anatysls exceeded J Ana!yte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ava or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dltutlons 
S Spike Recovery outside accepted recovery limits 

Reviewed by: -c==------:"-c_c?_""--cc-o-:-----c--:-c:-
Lacey Ketron, Water Lab Supervisor 
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/I~M~I: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------..::... __ _ 

•unR·M<llllll'AI»tAas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Repor!ID: S1209432001 

Work Order: S1209432 
Project: Red Devil Mine Collection Date: 9/12/2012 10:58:00 AM 
Lab ID: s 1209432-008 Date Received: 9/25/201211:49:00 AM 
Client Sample ID: 0912EB02DI Sampler: 
COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnll Method 

Total Metals 
Aluminum ND 50 ~gil 10/01/2012 2202 DG 6010C 
Antimony O.Q7 O.Q7 ~giL 09/28/2012 1520 MS 6020A 

Arsenic ND 2 ~gil 09/28/20121520 MS 6020A 

Barium ND 10 ~gil 09/28/20121520 MS 6020A 

Beryllium ND 0.2 ~gil 09/28/2012 1520 MS 6020A 

Cadmium ND 0.5 ~gil 09/28/2012 1520 MS 6020A 

Calcium ND 50 ~gil 10/01/2012 2202 DG 6010C 
Chromium ND 0.5 ~giL 09/28/2012 1520 MS 6020A 

Cobalt ND 0.1 ~gil 09/28/20121520 MS 6020A 

Copper ND 0.9 ~gil 09/28/20121520 MS 6020A 

Iron ND 20 ~gil 10/01/2012 2202 DG 6010C 
Lead ND 0.3 ~gil 0912812012 1520 MS 6020A 

Magnesium 60 20 ~giL 10101/2012 2202 DG 6010C 
Manganese ND 2 ~giL 09/28/2012 1520 MS 6020A 

Nickel ND 2 ~giL 09128/20121520 MS 6020A 

Potassium ND 400 ~giL 1010112012 2202 DG 6010C 

Selenium ND 3 ~giL 0912812012 1520 MS 6020A 

Silicon ND 400 ~gil 10/01/2012 2202 DG 6010C 

Silver ND 0.3 ~gil 09/2812012 1520 MS 6020A 

Sodium ND 200 ~giL 10/01/2012 2202 DG 6010C 

Thallium ND 0.3 ~giL 09128/20121520 MS 6020A 

Vanadium ND 2 ~giL 09128120121520 MS 6020A 

Zinc ND 10 ~gil 1010112012 2202 DG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for p~paration or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: =_<;_-:§3_""" < 
-;--;--::--o-----

Lacey Ketron, Water Lab Supervisor 

B Analyte detected In the associated Method Blank 
E Value above quantitatlon range 
J Analyte detected below quantitat!on limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

~~ 
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/I~M~I:: Your Environmental Monitoring Partner 
-f!!:;!::!m::e! Inter-Mountain Labs--------------------------------=---
iiht~t·M<)UHJAIH' u.n.s 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environmenl, Inc. Date Reported: 10/9/2012 
720 Third Avenue, Suite 1700 

Seattle, WA 98104 
Report ID: S1209432001 

Work Order: S1209432 

Project: Red Devil Mine Collection Date: 9/11/2012 11:50:00 AM 

Lab ID: S1209432-009 Date Received: 9/25/2012 11:49:00 AM 
Client Sample ID: 0912MW09GW Sampler: 
COC: RDM-0912-005 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

General Parameters 
Total Dissolved Solids (180) 310 > 10 H mg/L 09i25i20121526 JCG SM 2540 
Total Suspended Solids 22 -.J 5 H mgiL 09i25i20121642 JCG SM 2540 

Alkalinity, Total (As CaC03) 258 5 mg/L 09i25i2012 2301 KV SM 23208 

Anions 
Alkalinity, Bicarbonate as HC03 315 :r 5 mg/L 09i25i2012 2301 KV SM2320B 

Alkalinity, Carbonate as C03 ND V :J 5 mg/L 09i25i2012 2301 KV SM2320B 

Chloride 0.5 :r 0.2 mg/L 09i26i2012 308 AM EPA300.0 

Fluoride ND 9:0.2 mg/L 09i26i2012 308 AM EPA300.0 

Nitrogen, Nitrate-Nitrile (as N) 0.10 0.05 mg/L 09i25i20121654 RH EPA353.2 

Sulfate 20.5 -:r 0.2 mg/L 09i26i2012 308 AM EPA300.0 

Total Metals 
Aluminum 500 50 ~giL 10i01i2012 2205 DG 6010C 

Antimony 11.7 0.07 ~gil 09i28i20121757 MS 6020A 

Arsenic 13 2 ~giL 09i28i2012 1757 MS 6020A 

Barium 340 10 ~gil 09i28i20121757 MS 6020A 

Beryllium ND 0.2 ~gil 09i28i20121757 MS 6020A 

Cadmium ND 0.5 ~giL 09i28i2012 1757 MS 6020A 

Calcium 53100 50 ~gil 10i01i2012 2205 DG 6010C 

Chromium 47.7 0.5 ~gil 09i28i2012 1757 MS 6020A 

Cobalt 6.6 0.1 ~gil 09i28i2012 1757 MS 6020A 

Copper 4.3 0.9 ~gil 09i28i2012 1757 MS 6020A 

Iron 2070 20 ~gil 10i01i2012 2205 DG 6010C 

Lead 0.7 0.3 ~gil 09i28/2012 1757 MS 6020A 

Magnesium 34400 20 ~gil 10i01i2012 2205 DG 6010C 

Manganese 4880 ':) 2 ~giL 09i28i20121837 MS 6020A 

Nickel 33 2 ~gil 09i28i2012 1757 MS 6020A 

Potassium 2600 400 ~giL 10i01i2012 2205 DG 6010C 

Selenium ND 3 ~gil 09i28i20121757 MS 6020A 

Silicon 8800 400 ~gil 10i01i2012 2205 DG 6010C 

Silver ND 0.3 ~gil 09i28i20121757 MS 6020A 

Sodium 4700 200 ~gil 10i01i2012 2205 DG 6010C 

Thallium ND 0.3 ~giL 09i28i20121757 MS 6020A 

Vanadium ND 2 ~gil 09i28i20121757 MS 6020A 

Zinc ND 10 ~gil 10i01i2012 2205 DG 6010C 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level 8 Analyte detected In the associated Method Blank 

C Calculated Value E Value above quanlitation range 
H Holding times for preparation or analysis exceeded J Ana lyle detected below qua nUtation Hmlts 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Umtt 0 Outside the Range of Dilutions 
S Spike Recovery outside aeo3pted recovery limits 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 

·~ 
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~ /1m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------.:_ __ _ 

IIIH~·IoiOVHTAIH LAOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209432 

Project: Red Devil Mine 

Alkalinity 

Sample Type MBLK Units: mg!L 

Sample ID Run No: 87577 

BLANK 09125/1212:57 

Sample Type LCS Units: mgll 

Sample ID RunNo: 87577 

ATQC 09/2511212:51 

Sample Type DUP Units: mg/L 

Sample!D RunNo: 87577 

S1209432-003AD 09/25/12 22:32 

Dissolved Metals by !CP (6010C) 

Sample Type MBLK Units: mg!L 

Analyte 

Alkalinity, Total (As CaC03) 

Analyte 

Alkalinity, Total (As CaC03) 

Analyte 

Alkalinity, Bicarbonate as 
HC03 
Alkalinity, Carbonate as C03 

Alkalinity, Total (As CaC03) 

Result RL 

ND 5 

Result RL 

585 5 

Result RL 

121 5 

ND 5 

99 5 

Date: 10/9/2012 

Report ID: 81209432001 

Spike Ref Samp %REC %RecUmils 

Spike RefSamp %REC %Rae limits 

601 97.4 90-110 

RefSamp %RPD %REC %RPDLimils 

122 0.788 20 

ND 20 

100 0.788 20 

Qual 

Qual 

Qual 

H 

H 

H 

Sample ID Run No: 87609 Analyte Result RL Spike Ref Samp %REC % Rec limits Qual 

MBLK DISS/CAT 09/26/1212:38 Aluminum ND 0.1 

Calcium ND 0.1 

Iron ND 0.05 

Magnesium ND 0.1 

Potassium ND 1 

Silicon ND 0,01 

~!1/f//i'L-Sodium ND 0.1 

Zinc ND 0,01 

Sample Type LCS Unils: mg!L 

Sample ID Run No: 87609 Ana lyle Result RL Spike RefSamp %REG %Reclimits Qual 

DISS LCSQ 09/26/1212:41 Aluminum 1.0 0.1 102 80-120 

Iron 1.01 0.05 101 80-120 

Silicon 1.00 0,01 99.6 80-120 

Zinc 1.04 0,01 104 80-120 

SampleiD RunNo: 87609 Analyte Result RL Spike RefSamp %REC % Rec Limits Qual 

CAT LCS IML3 09/2611212:43 Calcium 40.1 0.1 40 100 80-120 

Magnesium 39.6 0.1 40 99.0 80-120 

Potassium 40 1 40 101 80-120 

Sodium 39.5 0.1 40 98.8 80-120 

Qualifiers: e Analyte detected in the associated Method Blank E Value above quantitatlon range 

H Holding t!mas for preparation or analysis exceeded J Analyte detected below qua nutation limits 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Limit 

0 Outside the Range of Dltullons R RPD outside accepted recovery Umits 

s Spike Recovery outside accepted recovery limits 
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'~1: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

IHHI!.·MoulnAIH lA6S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209432 

Red Oevil Mine 

Dissolved Metals by ICPMS (6020A) 
Sample Type MBLK Units: mg!L 

Sample ID RunNo: 87727 Analyte 

MBLK 09/28/12 11 :32 Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Chromium 
Cobalt 

Copper 

Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

Sample Type LCS Units: mg/L 

Sample 10 RunNo: 87727 Ana lyle 

LCS 09/28/1211:28 Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Coball 
Copper 
Lead 
Manganese 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

Qualifiers: B Anatyte detected in the associated Method Blank 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 
0 Outside the Range of Dltut!ons 
s Spike Recovery outside accepted recovery limits 

E 

J 
ND 
R 

Date: 10/9/2012 

Report ID: 81209432001 

Result RL Spike Ref Samp %REG % Rec Limits Qual 

ND 0.005 
ND 0.005 
ND 0.1 
ND 0.002 

ND 0.002 
ND 0.001 
ND 0.01 
ND O.D1 
NO 0.02 
NO 0.01 
NO 0.01 
NO 0.005 

NO 0.003 
NO 0.001 
NO 0.02 

~~!'1//1/12-

Result RL Spike RefSamp %REG % RecUmlls Qual 

0.101 0.005 0.1 101 80- 120 

0.099 0.005 0.1 98.6 80-120 

0.1 0.1 0.1 102 80- 120 

0.099 0.002 0.1 98.6 80-120 

0.098 0.002 0.1 97.6 80-120 

0.100 0.001 0.1 100 80-120 

0.10 0.01 0.1 101 80-120 

0.10 0.01 0.1 102 80-120 

0.10 0.02 0.1 102 80-120 

0.10 0.01 0.1 101 80-120 

0.10 0.01 0.1 99.5 80-120 

0.099 0.005 0.1 98.8 80-120 

0.097 0.003 0.1 97.4 80-120 

0.102 0.001 0.1 102 80-120 

0.10 0.02 0.1 98.6 80-120 

Value above quantilatlon range 
Anatyte detected below quantitatlon limits 
Not Detected altha Reporting Limit 
RPD outside accepted recovery limits 
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/~ Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

IHHR·MOUHTAIH tAus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209432 

Red Devil Mine 

Anions by ION Chromatography 
Sample Type MBLK Units: mg!L 

Sample ID Run No: 87638 

BLK 09/25/1211:41 

Analyte Result Rl 

Chlortde ND 

Fluoride ND 0.1 

Date: 10/9/2012 

Report ID: 81209432001 

Spike Ref Samp %REG %Rae limits Qual 

Sulfate ND -~// /1£ /;t.--
Sample Type LCS Units: mgll 

Sample ID RunNo: 87638 Analyte Result RL Spike Ref Samp %REC %Rae limits Qual 

DIONEX 09/25/1211:16 Chloride 31 30 102 90-110 

Fluoride 20.7 0.1 20 104 90- 110 

Sulfate 144 150 95.8 90- 110 

Sample Type MS Units: mg/L 

Sample ID RunNo: 87638 Analyte Result RL Spike RefSamp %REG %) Rae Limits Qual 

S1209429-001ASPK 09/25/12 23:01 Chloride 5 5 ND 95.0 80-120 

Fluoride 2.2 0.1 2 ND 108 80-120 

Sulfate 49 40 9 99.7 80-120 

Sample Type MSD Units: mgll 

SampleiD RunNo: 87638 Analyte Result RL Cone %RPD %REG % RPD limits Quat 

S1209429-001ASPK 09/25/12 23:14 Chloride 5 5 0.426 95.5 20 

Fluoride 2.2 0.1 2.2 0.498 107 20 

Sulfate 50 1 49 1.10 101 20 

Sample Type DUP Units: mgll 

Sample JD RunNo: 87638 Analyte Result Rl RefSamp %RPD %REC % RPD limits Qual 

S1209429-001A 09/25/12 22:49 Chloride 0.5 0.2 0.5 4.92 20 

Fluoride ND 0.2 ND 20 

Sulfate 9.2 0.2 9.2 0.0347 20 

Qualifiers: B Analyte detected In the associated Method Blank E Value above quantitatlon range 
H Holding Urnes for preparation or analysts exceeded J Anatyte detected below quantitallon Umlls 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Llm11 
0 Outside the Range of Dilutions R RPD outside accepted recovery limits 
s Spike Recovery outside accepted recovery limits 
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/•~m__,• ... L Your Environmental Monitoring Partner 
~."::1"~"~ .• !-:.i!,"~'~"!l"o!l"!l!";s Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e,-S_h_e-rl-da_n_,_W_y_o_m_i_ng-8-28_0_1 __ p_h_: -(3_0_7_) 6-7-2---89_4_5-------------=----

ANAL YTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209432 

Red Devil Mine 

Nitrogen, Nitrate-Nitrite (as N) 

Sample Type MBLK Units: mg/L 

Sample ID RunNo: 87583 Analyte Result RL 

Date: 10/9/2012 

Report ID: 81209432001 

Spike Ref Samp %REC % Rec Limits Qual 

BLANK 09/25/1215:51 Nitrogen, Nitrate-Nitrite (as ND 0.1 

r:?:J-----~ ~"/~t/!.J-N) 

Sample ID Run No: 87734 Ana lyle Result RL Spike Ref Samp %REC % RecUmits Qual 

BLANK 09/28/12 15:09 Nitrogen, Nitrate-Nitrite {as ND 0.1 
N) 

Sample Type LCS Units: mgll 

Sample ID Run No: 87583 Analyte Result RL Spike RefSamp %REG % Rec Limits Qual 

QC 09/25/12 15:53 Nitrogen, Nitrate-Nitrite (as 18.5 0.1 19.3 95.7 90-110 
N) 

Sample ID RunNo: 87734 Analyte Result RL Spike RefSamp %REC %RecUmils Qual 

QC 09/28/1215:12 Nitrogen, Nitrate-Nitrite (as 17.8 0.1 19.3 92.0 90. 110 
N) 

Sample Type MS Units: mg/L 

SampleiD RunNo: 87583 Analyte Result RL Spike RefSamp o/oREC % Rec Limits Qual 

S1209430-009B 09/25/1216:19 Nltrogen, Nitrate-Nitrite (as 5.03 0.05 5 ND 101 80-120 
N) 

Sample Type MSD Units: mg/L 

Sample ID RunNo:87583 Analyte Result RL Cone %RPD %REC % RPD Limits Qual 

S1209430-0098 09/25/12 16:20 Nitrogen, Nitrate-Nitrite (as 4.94 0.05 5.03 1.65 98.9 20 
N) 

Sample Type DUP Units: mg!L 

SampleiD RunNo: 87583 Analyte Result RL RefSamp %RPD %REC % RPD Limits Qual 

S1209430-009B 09/25/12 16:18 Nitrogen, Nllrate-Nitrite (as ND 0.05 ND 20 
N) 

Qualifiers: B Analyte detected In the associated Method Blank E Value above quanlilation range 
H Holding Urnes for preparation or analysis exceeded J Analyte detected be!owquantitatlon limits 
L Analyzed by a contract laboratory NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions R RPD outside accepted recovery limits 
s Spike Recovery outside accepted recovery l!mlls 
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/.~... Your Environmental Monitoring Partner 
-:ii~li::ii: ·~ I~L~ Inter-Mountain Labs-----------------------------------=----
i'i'n-ER·MOUtlr.o.nnAI'Is 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209432 

Project: Red Devil Mine 

Solids By SM 2540 

Sample Type MBLK Units: mg/L 

SampleiD RunNo: 87559 

BLANK 09/25/1216:02 

SampleiD Run No: 87637 

Dl 09/25/1214:32 

Sample Type LCS Units: mgll 

SampleiD Run No: 87559 

CONTROL 09/25/1216:03 

Sample ID Run No: 87637 

CONTROL 09/25/1214:33 

Sample Type DUP Units: mg!L 

Sample ID Run No: 87559 

S1209432-009A 09/25/12 16:43 

SampleiD RunNo: 87637 

S1209430-009A 09/25/12 15:08 

Total Organic Carbon 

Sample Type MBLK Units: mgll 

Sample ID RunNo: 87635 

BLANK 09/26/1212:33 

Sample Type LCS Units: mgll 

Sample ID Run No: 87635 

LCS 09/26/12 9:55 

Sample Type MS Units: mg/L 

SampleiD Run No: 87635 

S1209429-001 ESPK 09/26112 10:42 

Sample Type MSD Units: mg/L 

SampleiD RunNo: 87635 

S 1209429-001 ESPK 09/26/1210:53 

Sample Type DUP Units: mgll 

SampleiD Run No: 87635 

S1209429-001E 09/26/1210:30 

Ana lyle 

Total Suspended Sollds 

Ana lyle 

Total Dissolved Solids (180) 

Ana lyle 

Total Suspended Solids 

Ana lyle 

Total Dissolved Solids (180) 

Analyte 

Total Suspended Solids 

Ana lyle 

Total Dissolved Solids (180) 

Ana lyle 

Total Organic Carbon 

Analyte 

Total Organic Carbon 

Ana lyle 

Total Organic Carbon 

Ana lyle 

Total Organic Carbon 

Ana lyle 

Total Organic Carbon 

Result RL 

ND 5 

Result RL 

ND 10 

Result RL 

102 5 

Result RL 

240 10 

Result RL 

22 5 

Result RL 

640 10 

Result RL 

ND 0.5 

Result RL 

55.8 0.5 

Result RL 

51.5 0.5 

Result RL 

51.4 0.5 

Result RL 

2 

Date: 10/9/2012 

Report ID: 81209432001 

Spike Ref Samp %REG 

~ 
Spike Ref Samp %REC 

Spike Ref Samp %REC %Reclimils 

100 102 90-110 

Spike RefSamp %REC 0/o Rec limlts 

226 106 90- 110 

RefSamp %RPD %REC % RPD limlts 

22 0 20 

RefSamp %RPD %REC %RPD Limits 

640 0 20 

Spike Ref Samp %REG % Rec limits 

Spike RefSamp %REG % Reclimlts 

56.3 99.2 90-110 

Spike RefSamp %REG % Reclimlts 

50 2.2 98.6 80-120 

Cone %RPD %REC % RPDUmits 

51.5 0.252 98.4 20 

RefSamp %RPD %REC %RPD Limits 

2 5.51 20 

Qualifiers: B Ana!yte detected In the associated Method Blank E Value above quantltat!on range 
H Holding times for preparation or analysis exceeded J Analyte detected below quanutat!on limits 
L Analyzed by a contract laboratory NO Not Detected at the Reporting Limit 
0 Outside the Range of Dlfut!ons R RPD outside accepted recovery t!mfts 
s Spike Recovery outside accepted recovery t!mlts 
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/~1::: Inter-Mountain Labs 
Your Environmental Monitoring Partner 

1/ITEI\·MOUIHAIN ~AIJS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. Date: 10/9/2012 

Work Order: 81209432 Report ID: 81209432001 
Project: Red Devil Mine 

Total(3020) Metals by ICP- 6010C 

Sample Type MBLK Unlls: mg/L 

Sample 10 RunNo: 87797 Ana lyle Result RL Spike Ref Samp %REG %Recllmits Qual 

ICB 10/0111213:09 Aluminum NO 0.005 

Calcium NO 0.2 

Iron NO 0.05 

Magnesium 0.14 0.02 B 

Potassium NO 0.1 

Silicon NO 0.1 

Sodium NO 0.1 

~~-11//t /;.L-Zinc NO 0.005 

Sample Type LCS Units: mg/L 

Sample 10 RunNo: 87797 Analyte Result RL Spike RefSamp %REG %Reclimlts Qual 

ICVQ 10101/1213:11 Silicon 1.0 0.1 102 80-120 

Sample 10 RunNo: 87797 Ana lyle Result RL Spike Ref Samp %REC % Rec Limits Qual 

ICV3 10/0111213:13 Calcium 39.9 0.2 40 99.7 80- 120 

Magnesium 39.1 0.02 40 97.7 80-120 

Potassium 40.4 0.1 40 101 80-120 

Sodium 39.4 0.1 40 98.5 80-120 

Sample 10 Run No: 87797 Analyte Result RL Spike RefSamp %REC % Rec Limits Qual 

LCS-6432 10/01/1219:51 Aluminum 0.525 0.005 0.5 105 80-120 

Iron 0.57 0.05 0.5 113 80-120 

Zinc 0.206 0.005 0.2 103 80-120 

Sample Type MS Units: mg/L 

Sample ID RunNo: 87797 Ana lyle Result RL Spike RefSamp %REC % Rec Limits Qual 

s 1209432-001 cs 10/01112 21:36 Aluminum 0.595 0.005 0.5 0.089 101 75-125 

Iron 0.71 0.05 0.5 0.19 103 75-125 

Zinc 0.229 0.005 0.2 0.021 104 75-125 

Sample Type MSD Units: mg/L 

Sample ID Run No: 87797 Analyte Result RL Cone %RPD %REG % RPD Limits Qual 

S1209432-001CMSD 10/01112 21:38 Aluminum 0.592 0.005 0.595 0.538 101 20 

Iron 0.71 0.05 0.71 0.522 104 20 

Zinc 0.228 0.005 0.229 0.480 103 20 

Qualifiers: B Analyte detected In the associated Method Blank E Value above quantitatlon range 
H Holding limes for preparatlon or analysts exceeded J Analyte detected below quantitatlon limits 
L Analyzed by a contract laboratory ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions R RPD outside accepted recovery limits 
s Spike Recovery outside ae<:epted recovery limits 
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/I~M~I:: Your Environmental Monitoring Partner 
~:-:!!=~::::!!!! Inter-Mountain Labs--------------------------------=---
nmR·MOUttTA!HlAus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209432 

Red Devil Mine 

Total(3020) Metals by ICP- 6010C 
Sample Type DUP Units: mg!L 

Sample 10 Run No: 87797 Analyte 

81209431-00400 10/01/12 21:24 Aluminum 
Calcium 
Iron 

Magnesium 
Potassium 
Silicon 
Sodium 
Zinc 

Total (3020) Metals by ICPMS - 6020A 
Sample Type MBLK Units: mg/L 

Sample ID Run No: 87728 Analyte 

MB-6432 09/28/12 12:22 Antimony 
Arsenic 
Barium 

Beryllium 

Cadmium 
Chromium 
Cobalt 
Copper 
lead 
Manganese 

Nickel 
Selenium 
Silver 
Thallium 

Vanadium 

Qualifiers: B Analyte detected in the associated Method Blank 
H Holding limes for preparal!on or analysis exceeded 
L Analyzed by a contract laboratory 
0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

E 

J 
NO 
R 

Result RL 

0.031 0.005 
15.9 0.2 
0.11 0.05 
8.77 0.02 
0.3 0.1 
3.9 0.1 
1.5 0.1 
NO 0.005 

Date: 10/9/2012 

Report ID: 81209432001 

RefSamp %RPD %REG % RPDLimlls 

0.029 8.36 20 
15.7 0.933 20 
0.10 3.14 20 

8.64 1.51 20 
0.3 0.134 20 
3.9 0.987 20 
1.5 0.273 20 
NO 20 

Qual 

Result RL Spike Ref Samp %REC % Rec Limits Qual 

NO 0.005 
NO 0.005 
NO 0.01 
NO 0.002 
NO 0.002 
NO 0.001 
NO 0.01 
NO 0.001 
NO 0.001 
NO 0.01 
NO 0.01 
NO 0.005 
NO 0.003 
NO 0.01 
NO O.Q2 

Value above quantilat!on range 
Anatyte detected below quantilaUon limits 
Not Detected at the Reporting Limit 
RPD outside accepted recovery limits 
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Ecology and Environment, Inc 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 
Contact Nama: Bi!l Richards 

Contact Phone: 200-624-9537 

Sl ZOCJ"-fo 2-. 
lab# Location 

'0912MW04GW 

0912MW04GW 

Analyses 
Total fnorgan.'<: Elen~nts 
A•libns. TSS, lOS, Carbonate, 

1Bicarbonate 

Collacled 
911012012 

W10/2012 

0912MW04GW .NitrateJNitrita 9!10/2012 
·o-sT2MW100w--~~-:-Totar !norganiCE!e"",';lni$- ·----~-97TOI20t2 
0912MW10GW ,Amons, TSS, TDS, Carbonate, 9110/2012 

Bicarbonate 

0912MW10GW .Nitrate/Nitrite 911012012 
· ·-09l2MW-r.row-·-- -- ·-Ffotar rnorganlc Er8ITienf5--------------g,,OI20t2 

0912MW14GW "Anions. TSS, TDS, Carbonate, 9/10/2012 
Brcarbona!e 

0912MW14GW 

0912MW28GW 

0912MW28GW 

'Nrtrate/Nrtrite 9/1012012 
-~-,f"ot"aflMfga~o~;c~E~.I~e~;J+··.~nt~,------.911012012 

Anions, TSS, TDS, Carbonate. 911012012 
Bicarbonate 

- . 0912MW28GW NitrateJNitrite _ 9/1012012 

ODS'- . 0912Rl01DJ :- oiiHnorganicEiem,~nts· .. --~9n6!2012 
-------·~ 0912Roossw------==;"fota! !Mrganlc Ek~~nts ~~-- -§11112012 

0912RD05SW 1 Dissolved Inorganic f_lemen!S 9111/2012 

0912RDOSSW .f" Meth~1MarCIJry . 9/11/2012 
• 0912-R:DVSSW b Arsemc Spee~atJo~ tl/l1T2Ult' 

Samplo Tfmo 
14.<11 

14:41 

14:41 
12.15 

'12.15 

12:15 

18:03 

18·03 

18:03 

16:20 
'16.20 

16:20 

11·00 

15:23 
15:23 

15:23 

16:23 

Special Instructions· LAb ~· lhr A-1-'\•?,l-A 5 J cdr bo.,,__fc._ J (ol?(-..r io.-r ....... /c_ 

Items/Reason Re!rnqul$hed by Date l!emsJReaS<ln 

-:], l} .L-

NumbCont 

1 

1 

Container 

250ml HOPE 
500ml HOPE 

125ml HOPE 

250ml HDPE 

500mLHDPE 

125ml HOPE 

250ml HDPE 
500ml HOPE 

125 ml HOPE 
250 ml HOPE 

500ml HOPE 

125ml HOPE 

250ml HOPE 
250 ml HDPE 

250ml HOPE 

500ml FLPE 

LOUml HCJf'E: 

No: RDM-0912-005 
Coo!a1 #. 5 

lab: Inter-Mountain laboratories, Inc 

Lab Pho-ne. 800-828-1097 

Pn.lSOJVatlvo MSIMSO 

tiN03pH<2 

No no 

H2S04 pH<2 

HN03 pH<2 

None 

H2S04 pH<2 
HN03p!l<2 

None 

H2S04 pH<2 
HN03pH<2 

Nona 

H2S04 pH<2 

tiN03pH<2 
HN03pH<2 
HN03pH<2 

HCI 

HCo 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Reflnquished By Date Received by 



Page 2 of 2 

Ecology and Environment, Inc 

lab# location 
0912RD05SW 

0912RDOSSW 

0912RD06SW 

0912ROOOSW 
. 0912RD06SW 

0912RD06SW 

0912RD06SW 

0912RD06SW 
Cff6-... -. ol.zEB02DI 

o'912EB0201 

0912MW09GW 
0912MW09GW 

0912MW09GW 

F 
c: 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Pro;ecl 
Con!acl Name 811! Richards 

Contact Phone: 206-624-9537 

Analyses 
Aolons. TSS, TDS. Qerbonate, 
Bicarbonate 

. Nitrate/Nitrite 

-Methyl MerCl.Jry 
·Arsenic Speclatkm 

Anions, TSS. TDS, Carbonate, 
Bicarbonate 

Collected 
911112012 

9/11fZ012 

9111/2012 

9/11/2012 
9/1112012 

911112012 

NittateiNitrite 9/11/2012 

Total Organic Carbon ____ \!!jJ.[Z_Q!_?__r. 

Total tnorgail!C Efamtn!S~ 9/12/2012 
Dlssotved tnor_i!anic Elemenls 911212012 

- .. ~-T~tal Inorganic E1e~fllS--- ·-- ---g;ll/2012 

AniOMl. TSS, lOS, Carbonate, 
Bicarbonate 
NitralefNitnte 

911112012 

9/11(2012 

Sample Time 

15:23 

15:23 

15:23 
11:57 
11:57 

11:57 

11:57 

11:57 

11:57 

11-57 

10.58 

10'58 

11:50 

1150 

1150 

Uems/Reason RelinquiShed by Date R~ceived by Date Tlnw Items/Reason 

Kq'hL-J ~l~''q 2.S 12 I I :ur7~ 
t1'1L ' -,-, 

No: RDM-0912-005 
Coo!er#: 5 

lab: Inter-Mountain laboratorlas, Inc 

lab Phone: 800-828-1097 

Numb Cont Container Preservative 
None 

MS!MSD 
1 WOml HOPE 

125 ml HOPE H2S04 pH<2 

2 40 n11 Amber Glass HCI 
250 ml HOPE HN03pH<2 

250ml HOPE HN03pH<2 

500ml FLPE HCI 
250mlHDPE HCI 
500ml HOPE None 

1 125mLHDPE H2S04 pH<2 

2 40 ml Amber Glass HC! 
250 mL HOPE HN03pH<:2 

250ml HOPE HN03pH<'2 

250ml HOPE HN03 pH<2 

500ml HOPE None 

125mlHDPE H2S04 pH<2 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Relinquished By Date Received by Date Time 



DATA REVIEW MEMORANDUM 

DATE: November 15,2012 

TO: Bill Richards, Project Manager, E & E, Seattle, WA 

FROM: Mindy Song, E & E, Long Beach, CA .-?;??~ 11/!.6 f; 2-

SUBJ: Data Review: Red Devil Mine 

REFERENCE: 
;~,?~!'~~~i'H3?;'z;Jii6Jilqffo]''i, .x>\,;.''''. li!iJ:lWqH<fQ:r'ci~J' 

I. SAMPLE IDENTIFICATION 

For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1. Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD's as batch QC for additional analytical testing. All samples were sent to Inter

Mountain Labs in Sheridan, WY for analysis. All tables are included at the end of this 

memorandum. 

Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identiftcation and quantitation were accepted. 

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum. Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing 

Work Orders, Tests and Number of Samples included in this DVM 

~1/1001°8IT -' 
IS1£u"""' vv""" IEPA 245.1/1631 !Total M"'"""' 18 
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II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COC) and in field notebooks. Samples were analyzed as specified on 

the COC. Samples were packaged, shipped and received as specified in the work plan. 

All samples must be received cold ( 4 ±2) °C and in good condition as documented on the 

Cooler Receipt Form. 

REVIEW RESULTS: 

All sample procedures were followed and the sample coolers were received at 9.2 

°C. No problems with the condition of the sample upon receipt are documented. Since 

the samples were received at temperature outside of range (>6 °C), the detected results 

were qualified as estimated (J) and the non-detected results were qualified as estimated 

(UJ). 

Ill. LABORATORY DATA 

1.0 HOLDING TIMES 

Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection. 

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

REVIEW RESULTS: 

All samples were analyzed within the project and method specified holding times 

for all analytes. No data were qualified. 
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2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process. As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL). If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related. If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable. 

REVIEW RESULTS: 

All blanks were performed at the required frequency. No analytes were detected in 

the method blanks at reporting limit levels. 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities. Samples are spiked with surrogate 

compounds prior to preparation and analysis. Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds. Sample surrogate 

recoveries outside QC limits (if applicable) are presented in Table 3. 

REVIEW RESULTS: 

Not applicable for these analyses. 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the affects that the sample matrix exerts on the 

digestion/extraction and measurement methodology. MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 

in the analysis procedure. These results are presented in Table 4 (if applicable). The 
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potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis. However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples. Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects. An MSD analysis is 

performed to evaluate the precision of the sample results. Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples. The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

REVIEW RESULTS: 

The MS/MSD sample analyses were performed on samples 0912MW33GW (EPA 

1631) and 0912RD09SW (EPA 245.1) at the required frequency. MS/MSD recoveries 

were within the control limits generated by the laboratory. 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation. The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges

tion/sample preparation procedures and/or instrument operations. The LCS results 

outside QC limits are presented in Table 5 {if applicable). Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern. If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required. All recoveries should be above 10% or the non-detect results 

flagged "UR" as rejected. 

REVIEW RESULTS: 

All LCS analyses were within control limits and performed at the required 

frequency. 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 
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Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard) compounds and identification of an 

acceptable mass spectrum. Compounds detected below the PQL in samples should be 

considered estimated and are qualified "J." The samples with compounds above the 

linear range were all re-analyzed at a higher dilution factor. 

REVIEW RESULTS: 

All compound identification and quantitation criteria were achieved. 

V. FIELD DUPLICATE SAMPLE RESULTS 

Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory. Field duplicate results are summarized in Table 7 

(if applicable). The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision. It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples. The QC criteria used to assess field 

duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria. If both compounds were below 

the laboratory PQL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision. There are no 

guidelines regarding data qualification based on poor field duplicate precision. 

Professional judgment was used to determine whether or not to qualify results. 

REVIEW RESULTS: 

Field duplicates analyses were performed on this SDG. The RPD ratings are 

listed on Table 7 as "Good" if the RPD is less than field duplicate QC criteria of 40% and 

as "Poor'' if the RPD exceeded the field duplicate QC criteria. 

All the results show good precision in the sample pair as noted on table 7. 

Qualifiers were only added to the field duplicate sample pair results as noted. 

6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable with qualification as noted in this 

report. 
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Table 2B - List of Samples Qualified for Field Blank Contamination 

Table 3 - List of Samples with Surrogates outside Control Limits 

·-r-T 
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Table 4- List MS/MSD Recoveries and RPDs outside Control Limits 

Table 5- List LCS Recoveries outside Control Limits 

Table 6 -Samples that were Re-analyzed 
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Table 7- Summary of Field Duplicate Results: 
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/I~M~ ...... Your Environmental Monitoring Partner 
--.:!~l!e~i\=,Lm Inter-Mountain Labs----------------------------------
iihu-Mout~rAtH uns 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Red Devil Mine 
S1209437-001 
0912MW15GW 
RDM-0912-009 

Result 

2000 J 

2400 ::r 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209437001 

Work Order: S1209437 
Collection Date: 9/8/2012 2:00:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnlt Method 

ng/L 09/27/2012 000 cs EPA 245.1 

ng/l 09/27/2012 000 cs EPA 245.1 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 8 Analyte detected In the associated Method Blank 

C Calculated Value E Value above quanlilallon range 
H Holding times for preparation or analysis exceeded J Analyta detected below quantltaUon limits 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dllullons 
S Spike Recovery outside accepted recovery limits 

Reviewed by:~-· 
~~-~-

Lacey Ketron, Water Lab Supervisor 
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A~ .. I M 1: Your Environmental Monitoring Partner 
Inter-Mountain labs----------------------------------,-----

mnR~MouHTIIIH tllus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672~8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
S1209437-002 

Client Sample ID: 0912MW17GW 
COC: RDM-0912-009 

Analyses Result 

Dissolved Metals 

Mercury 

Total Metals 

Mercury 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant level 
C Calculated Value 

ND 

10 

H Holding Urnes for preparation or analysis exceeded 
l Analyzed by a contract laboratory 

NO Not Detected at the Reporting Umit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-c-
lacey Ketron, Water lab Supervisor 

Date Reported: 10/9/2012 

Report ID: S1209437001 

Work Order: S1209437 
Collection Date: 9/8/2012 4:59:00 PM 
Date Received: 9/2512012 11:45:00 AM 

Sampler: 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

I)) 

.:J 

ng/L 

ng/L 

10/05/2012 1434 cs 

10/06/2012 1725 cs 

RL -Reporting Limit 
B Ana!yte detected In the associated Method Blank 
E Value above quanlilallon range 
J Analyte detected below quan!Hal!on l!mlts 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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~ /1M-.. .. L Your Environmental Monitoring Partner 
~~=~~~ Inter-Mountain Labs--------------------------------=---
rnnR·MouHr"'"' lAO!> 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab 10: 

Red Devil Mine 
s 1209437-003 

Client Sample ID: 0912MW20GW 
COC: RDM-0912-009 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Result RL Qual 

850 -.5" 

1080 ·-:J 

Date Reported: 10/9/2012 

Report ID: S1209437001 

Work Order: S1209437 
Collection Date: 9/9/2012 10:40:00 AM 
Date Received: 9/25/201211:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzedllnlt Method 

ng/L 09/27/2012 000 cs EPA245.1 

ng/L 09/27/2012 000 cs EPA245.1 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quant!tat!on range 
H Holding limes for preparation or analysis exceeded 
L Analyzed by a contract laboratory · 

J Analyte detected below quanlilation limits 
M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Umlt 0 Outside the Range of DifutJons 
S Spike Recovery outside accepted recovel)' limits 

Reviewed by: ~---· 
Lacey Ketron, Water Lab Supervisor 
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~ ...-1M 1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs-------------------------------------

mnR·MovNTAIH tAas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COG: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 

Mercury 

Red Devil Mine 
S1209437-004 
0912MW25GW 
RDM-0912-009 

Result 

138 :J 

951 '::J 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209437001 

Work Order: S1209437 
Collection Date: 9/9/2012 11:10:00 AM 
Date Received: 9/25/201211:45:00AM 

Sampler: 
Matrix: Water 

Units Date Analyzedllnlt Method 

ng/L 09/27/2012 000 cs EPA 245.1 

ng/L 09/27/2012 000 cs EPA245.1 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Analyte detected in the associated Method Blank 

C Calculated Value E Value above quantitallon range 
H Holding times for preparation or analysts exceeded J Analyte detected below quantitation limits 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Umlt 0 Outside the Range of DHullons 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~-
Lacey Ketron, Water Lab Supervisor 
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Your Environmental Monitoring Partner /I~M~t: 
~.,:i!.,i!:.~ .• 2l,:!i,\lo"'~.~.,~,:r,A,ils Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-rl-d-an-.-W-yo_m_i_n_g_8-28_0_1 __ p_h_: -(3_0_7_) -67-2---89_4_5---------------

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
LabiD: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Red Devil Mine 
S1209437-005 
0912MW29GW 
RDM-0912-009 

These results apply only to the samples tested. 

Result 

Qualifiers: Value exceeds Maximum Contaminant lever 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~---
Lacey Ketron, Water Lab Supervisor 

Date Reported: 10/9/2012 

Report ID: S1209437001 

Work Order: S1209437 
Collection Date: 9/9/2012 4:58:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

ng/L 10105/20121442 cs EPA 1631 

ng/L 10/05/2012 000 cs EPA 1631 

<--;:;;::?/~ 6//L 

RL -Reporting Limit 
B Analyte detected In the associated Method Blank 
E Value above quantilallon range 
J Ana!yte detected below quanlitalion limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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/I~M~t: Your Environmental Monitoring Partner 
~~=~~ Inter-Mountain Labs-------------------------------_:_ __ _ 
ii'inR·M0111nAunAII$ 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
S1209437-006 

Client Sample ID: 0912MW33GW 
COC: RDM-0912-009 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Result 

3::f 

10 -:5' 

RL Qual 

Date Reported: 10/9/2012 

Report tD: S1209437001 

Work Order: S1209437 
Collection Date: 9/8/2012 12:52:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/Inti Method 

ng/L 10105/2012 1356 cs EPA 1631 

ng/L 10/06/20121702 cs EPA 1631 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Anatyte detected In the associated Method Blank 

C Calculated Value E Value above quantitatron range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitallon l!mlts 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted reoovery limits 

Reviewed by: =""/"'""- n --;---
Lacey Ketron, Water Lab Supervisor 
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/I~M·~ .... L Your Environmental Monitoring Partner 
-T!~\:!~.Il=r.::llnler-Mounlain Labs-------------------------------..:_ __ 
rnwt-M()UHTAIH tABS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suit' 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Red Devil Mine 
S1209437-007 
0912MW53GW 
RDM-0912-009 

Result 

709 J 

1070 -:r 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S.1209437001 

Work Order: S1209437 
Collection Date: 9/9/2012 7:00:00 AM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzedllnlt Method 

ng/L 09/27/2012 000 cs EPA 245.1 

ng/L 09/27/2012 000 cs EPA 245.1 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Ana!yle detected In the associated Method Blank 

C Calculated Value E Value above quanlitation range 
H Holding times for preparation or analysts exceeded J Analyte detected below quanlilallon limits 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Oulslde the Range of Dilutions 
S Spike Recovery outside acwpted recovery limits 

Reviewed by: c-==-----o"c--c;>_""--cc-;-:---c 
Lacey Ketron, Water Lab Supervisor 
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~.~m~ ... L Your Environmental Monitoring Partner 
l:l'i:!:!il=~:ri!\1! Inter-Mountain Labs---------------------------------..::_ __ _ 
•«nR·Moutu-'1"' tAus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
S1209437-008 

Client Sample ID: 0912MW54GW 
COC: RDM-0912-009 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

These results apply only to the samples tested. 

Result 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by:~ 
Lacey Ketron, Water Lab Supervisor 

Date Reported: 10/9/2012 

Report ID: S1209437001 

Work Order: 51209437 
Collection Date: 9/9/2012 7:00:00 AM 
Date Received: 9/25/201211:45:00AM 

Sampler: 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

ngiL 10/0612012 1453 cs EPA 1631 

ng/L 0912712012 000 cs EPA245.1 

RL • Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitaUon range 
J Analyte detected below quanlilation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dllutions 
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/I~M~t: Your Environmental Monitoring Partner 
-i:=::!:r.!ii:o~ Inter-Mountain Labs--------------------------------.:.._ __ 
iiiru-MovlnAmtADs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209437 

Project: Red Devil Mine 

Dissolved Mercury by EPA 245.1 ·Water 

Sample Type MBLK Units: mg!L 

Sample ID Run No: 87669 

LRB 09/27/12 9:29 

Sample Type LCS Units: mg/L 

Sample ID Run No: 87669 

LCS 09/27/12 9:28 

Sample Type MS Units: mg/L 

Sample ID RunNo: 87669 

S1209393-001C 09/27/12 9:35 

Sample Type MSD Units: mg!L 

Sample ID Run No: 87669 

S1209393-001C 09/27/12 9:37 

Sample Type DUP Units: mg!L 

SampleiD RunNo: 87669 

S1209393-001C 09/27/12 9:33 

Dissolved Mercury by EPA 1631 
Sample Type MBLK Units: mg!L 

Sample ID Run No: 87989 

LR8 10/05/1211:43 

Sample ID RunNo: 87992 

LR8 10/06/1211:46 

Sample Type LCS Units: mgll 

Sample ID Run No: 87989 

LCS 10/05/1211:36 

Sample ID RunNo: 87992 

LCS 10/06/12 11 :38 

Sample Type MS Units: mg!L 

Sample ID Run No: 87989 

S1209437-0068 10/05112 14:04 

Sample Type MSD Units: mg!L 

Sample ID RunNo: 87989 

S1209437-0068 10/05/1214:11 

Analyte 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Ana lyle 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Ana lyle 

Mercury 

Qualifiers: B Analyte detected in the associated Method Blank 

H Holding limes for preparation or analysis exceeded 

L Analyzed by a contract laboratory 

0 Outside the Range of Dilutions 

S Spike Re!Xlvery outside accepted recovery limits 

E 

J 
NO 
R 

Result RL 

ND 0.001 

Result RL 

0.002 0.001 

Result RL 

0.002 0.001 

Result RL 

0.002 0.001 

Result RL 

ND 0.001 

Date: 10/9/2012 

Report ID: 81209437001 

Spike Ref Samp %REC %Recllmils 

Spike Ref Samp %REC % Rec Limits 

0.002 99.3 85- 115 

Spike RefSamp %REG % RecUmits 

0.00244 ND 86.1 70- 130 

Cone %RPD %REC % RPD limits 

0.002 9.09 93.9 20 

Ref Samp %RPD %REC %RPD Limits 

ND 20 

Qual 

Qual 

Qual 

Qual 

Qual 

~-/ljli//2.._ 

Result RL Spike Ref Samp %REC %Recllmlls Qual 

ND 0.000001 

Result RL Spike Ref Samp %REC % Rec limits Qual 

ND 0.000001 

Result RL Spike RefSamp %REC % Recllmits Qual 

0.000005 0.000001 5E-06 104 77-123 

Result RL Spike RefSamp %REC % Rec Limits Qual 

0.000005 0.000001 5E-06 107 77 -123 

Result RL Spike RefSamp %REC % Rec Limits Qual 

0.000013 0.000001 0.00001 0.000003 103 71- 125 

Result RL Cone %RPD %REG % RPD limits Quat 

0.000014 0.000001 0.000013 0.752 104 24 

Value above quantitalion range 
Analyte detected below quantltalion limits 
Not Detected at the Reporting Limit 

RPD outside accepted recovery limits 
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/I~M~ .... L Your Environmental Monitoring Partner 
unE'h"\outnAtu ~ ... os Inter-Mountain Labs _1_6_7_3_T_e-rra-A-ve_n_u-e,-S-h-er-id_a_n_, W-yo_m_i-ng-82_8_0_1--ph-:-(3_0_7_) -67-2--8-9_4_5 ___________ .;:_ __ _ 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209437 

Project: Red Devil Mine 

Total Mercury by EPA 245.1 • Water 

Sample Type MBLK Units: mg!L 

Sample 10 

LRB 

Sample Type LCS 

Sample 10 

LCS 

Sample Type MS 

Sample 10 

S1209429-001 0 

Sample Type MSD 

Sample 10 

S1209429-0010 

Sample Type DUP 

Sample 10 

S1209429-0010 

Total Mercury by EPA 1631 

Sample Type MBLK 

Sample 10 

LRB 

Sample Type LCS 

Sample ID 

LCS 

Sample Type MS 

Sample 10 

S1209437-006A 

Sample Type MSO 

Sample ID 

S1209437-006A 

RunNo: 87669 Analyte 

09/27/12 9:29 Mercury 

Units: mgll 

Run No: 87669 Analyte 

09/27/12 9:28 Mercury 

Units: mg/L 

Run No: 87669 Analyle 

09/27/1212:57 Mercury 

Units: mgfl 

RunNo: 87669 Analyte 

09/2711212:59 Mercury 

Units: mg/l 

Run No: 87669 Analyte 

09/27/12 12:55 Mercury 

Units: mg!L 

RunNo: 87992 Analyte 

10/06/12 11:46 Mercury 

Units: mg/L 

RunNo: 87992 Analyte 

10/06/1211:38 Mercury 

Units: mg/L 

Run No: 87992 Analyte 

10/06/12 17:09 Mercury 

Units: mg!L 

RunNo: 87992 Ana lyle 

10/06/1217:17 Mercury 

Qualifiers: B Analyte detected In the associated Method Blank 

H Holding Urnes for preparation or analysts exceeded 
L Analyzed by a contract laboratory 
0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery llm!ts 

E 

J 
ND 
R 

Result RL 

NO 0.001 

Result RL 

0.002 0.001 

Result RL 

0.00248 0.00001 

Result RL 

0.00253 0.00001 

Result RL 

0.00003 0.00001 

Date: 10/9/2012 

Report ID: 81209437001 

Spike Ref Samp %REC % Rec limits 

Spike RefSamp %REC % Rec limits 

0.002 99.3 85-115 

Spike RefSamp %REC % Rec limits 

0.00244 0.00003 100 70-130 

Cone %RPD %REG % RPD Limits 

0.00248 2.22 103 20 

RefSamp %RPO %REG 0/o RPD limits 

0.00003 3.09 20 

Qual 

Qual 

Qual 

Qual 

Qual 

~~ llj/~' //.2--

Result RL Spike Ref Samp %REC % Rec limits Qual 

NO 0.000001 

Result RL Spike RefSamp %REG %Rae limits Qual 

0.000005 0.000001 5E-06 107 77- 123 

Result RL Spike RefSamp %REC % Reclimils Qual 

0.000068 0.000001 0.00005 0.000010 116 71 -125 

Result RL Cone %RPD %REC % RPD limits Qual 

0.000068 0.000001 0.000068 0.293 116 24 

Value above quantitatron range 
Analyte detected below quantitat!on limils 
Not Detected at the Reporting llmtt 

RPD outside accepted recovery Hmlts 
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CHAIN OF CUSTODY RECORD No: RDM-0912·009 
Red DeVll Mine Project Cooter#. 9 

Ecology and Environment, Inc Contact Name: B:ll Richards lab: Inter-Mountain laboratories, Inc 

-:6j Z [)q L/ ::,=j- Contact Phone: 206·624·9537 lab Phone: 800-828-1097 

lab# Location Analyses Collected Samp!a Time Numb Cont Container Preservative MSFM$0 
0912MW15GW Total low level Mer'~ury 91812012 14.00 1 2WmLC~er HCI 

~cP' 
Glass 

0912MW15GW Dissolved LO'.V level. Mereu f)' 9!812012 14:00 250 ml Clear HCI 
O!ass 

0912MW17GW Total low level Me(Cvry 91812012 16:59 250ml Clear HCI 

.-<f->':1 0912MW17GW Dissolved Low Level Mercury 91812012 

Glass 

18:59 250mlCtear HCI 
Glass 

0912MW20GW Total Low Level Mercury 9/912012 10.40 250 mL Clear HCI 

_co'- Glass 
0912MW20GW D•ssotved Low Level" Mercury 9t912012 10.40 250 mL Clear HC! 

Gh"S$ 
0912MW25GW Total Lmvlevet Me~ury 9f9.12012 11:10 250 ml Cloer HCI 

_.d}f 
Glass 

0912MW25GW Dissolved Lo·.v Leve!_Mero,1ry 91912012 11:10 250mL Clear HCI 
G!OJSS 

0912MW29GW Total Low Llwel Mer:c;.ury 9!912012 16:58 250 mL Clear HCI 

~ 0)<, 
., Glass 

0912MW29GW Dissolved Low Level Mercury 9.1912012 16:58 250mLC!ear HCI 
Glas-s 

_(j:).P 0912MW33GW Tolallow,Levo! Mer~ry 9/812012 12:52 3 250mLC!ear HCI y 

GlaSJ 

SAMPLES TRANSFERRED FROM 

Spec1s! Instructions: CHAIN OF CUSTODY# 

ltemsrRe;~son Relinquished by Date Date Tirne ltems.meason Relinquished By Date Received by Date nme 



P<.>ge 2 of2 

Ecology <.>nd Environment. Inc 

lab IJ Location 
0912MW33GW 

0912MW53GW 

0912MW53GW 

Analyses 
o;ssolved low level Mercury 

TotaiLO'.v level MerCury 

. Dissolved Lowlevel
1

Mercury 

----,;09~1~2"M~W54GW- · Tot<~llow Level Meicury 

0912MW54GW Dissolved Low levei:Mercury 

Spec!<.>! tnstruc!ions: 

ltenl$/Reeson Reflnquished by Date R~ceivod by 

I----

CHAIN OF CUSTODY RECORD 

Red Oev1l M1ne Project 
Contect Name. 8111 Richards 

Conlilcl Phone· 208-624-9537 

Collected Sample Time 

91812012 12"52 

9/912012 07.00 

9!912012 07:00 

9!912012 07:00 

9/!J/2012 0700 

Date Time Items/Reason 

Numb Cont Container 
3 · 250 ml Clear 

Glas.s 
250 ml Clear 
Glass 

· 250 ml Clear 
Glass 

250ml Clear 
Glass 
250ml Cloar 
Glass 

No: RDM-0912-009 

Cooler# 9 
lao· Inter-Mountain L<.:~boratories. Inc 

lab Phone· 800·828-1097 

Preservative 
.HCI 

HCI 

HCI 

HCI 

HCI 

MS!lr1SD 
y 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Relinqulshed By Date Received by Date Time 



DATA REVIEW MEMORANDUM 

DATE: November 15,2012 

TO: Bill Richards, Project Manager, E & E, Seattle, WA 

FROM: 

SUBJ: 

Mindy Song, E & E, Long Beach, CA _ d-,_ 
~-;,;;;>;r~/ ?7 

Data Review: Red Devil Mine 

I. SAMPLE IDENTIFICATION 

fi/!-6/!L-

For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1. Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD's as batch QC for additional analytical testing. All samples were sent to Inter

Mountain Labs in Sheridan, WY for analysis. All tables are included at the end of this 

memorandum. 

Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted. 

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum. Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing 

Work Orders, Tests and Number of Samples included in this DVM 
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II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COG) and in field notebooks. Samples were analyzed as specified on 

the COG. Samples were packaged, shipped and received as specified in the work plan. 

All samples must be received cold (4 ±2) °C and in good condition as documented on the 

Cooler Receipt Form. 

REVIEW RESULTS: 

All sample procedures were followed and the sample coolers were received at 8.8 

°C. No problems with the condition of the sample upon receipt are documented. Since 

the samples were received at temperature outside of range (>6 °C), the detected results 

were qualified as estimated (J) and the non-detected results were qualified as estimated 

(UJ). 

Ill. LABORATORY DATA 

1.0 HOLDING TIMES 

Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection. 

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

REVIEW RESULTS: 

All samples were analyzed within the project and method specified holding times 

for all analytes. No data were qualified. 
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2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process. As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL). If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related. If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable. 

REVIEW RESULTS: 

All blanks were performed at the required frequency. No analytes were detected in 

the method blanks and the equipment blank at reporting limit levels. 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities. Samples are spiked with surrogate 

compounds prior to preparation and analysis. Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds. Sample surrogate 

recoveries outside QC limits (if applicable) are presented in Table 3. 

REVIEW RESULTS: 

Not applicable for these analyses. 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the affects that the sample matrix exerts on the 

digestion/extraction and measurement methodology. MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 

in the analysis procedure. These results are presented in Table 4 (if applicable). The 
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potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis. However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples. Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects. An MSD analysis is 

performed to evaluate the precision of the sample results. Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples. The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

REVIEW RESULTS: 

The MS/MSD sample analyses were performed on samples 0912MW14GW (EPA 

245.1) and 0912MW33GW (EPA 1631) at the required frequency. MS/MSD recoveries 

were within the control limits generated by the laboratory. 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation. The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges

tion/sample preparation procedures and/or instrument operations. The LCS results 

outside QC limits are presented in Table 5 (if applicable). Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern. If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required. All recoveries should be above 10% or the non-detect results 

flagged "UR" as rejected. 

REVIEW RESULTS: 

All LCS analyses were within control limits and performed at the required 

frequency. 

IV. COMPOUND IDENTIFICATION AND QUANTITATION 
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Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard) compounds and identification of an 

acceptable mass spectrum. Compounds detected below the PQL in samples should be 

considered estimated and are qualified "J." The samples with compounds above the 

linear range were all re-analyzed at a higher dilution factor. 

REVIEW RESULTS: 

All compound identification and quantitation criteria were achieved. 

V. FIELD DUPLICATE SAMPLE RESULTS 

Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory. Field duplicate results are summarized in Table 7 

(if applicable). The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision. It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples. The QC criteria used to assess field 

duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria. If both compounds were below 

the laboratory PQL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision. There are no 

guidelines regarding data qualification based on poor field duplicate precision. 

Professional judgment was used to determine whether or not to qualify results. 

REVIEW RESULTS: 

Field duplicates analyses were performed on this SDG. The RPD ratings are 

listed on Table 7 as "Good" if the RPD is less than field duplicate QC criteria of 40% and 

as "Poor" if the RPD exceeded the field duplicate QC criteria. The detected total mercury 

result in 0912RD06SW and 0912RD21SW were qualified as estimated (J). 

All the results show good precision in the sample pair as noted on table 7. 

Qualifiers were only added to the field duplicate sample pair results as noted. 

6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable with qualification as noted in this 

report. 
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~- List of Samples Qualified for Method Blank Contamination 
~tb~di:i;!:Im:I;!i~i~llt-illilim~'tB~rr§ 

I 

Table 2B - List of Samples Qualified for Field Blank Contamination 

Table 3- List of Saml?les with Surrogates outside Control Limits 

I --~ I I -1 I 
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Table 4- List MS/MSD Recoveries and RPDs outside Control Limits 

Table 5 - List LCS Recoveries outside Control Limits 

r- · · r- --T---r--r-

Table 6 -Samples that were Re-analyzed 

~-l-r ---~ 
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Table 7- Summary of Field Duplicate Results: 
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&7 .r-~ /IM,..I: Your Environmental Monitoring Partner 
-f.~:E-:':ii:li::ill!lnler-Mountain Labs-------------------------------..::._ __ 
iHrlR.•MouHrAIH LABs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 

Mercury 

Total Metals 

Mercury 

Red Devil Mine 
S1209439-001 
0912MW04GW 
RDM-0912-008 

Result 

50 '::1" 

197 :r 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/10/2012 2:41 :00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/In!! Method 

ng/L 10/06/20121500 cs EPA 1631 

ng/L 10/11/20121159 cs EPA 1631 

These results apply only to the samples tested. RL ·Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant level a Analyte detected In the associated Method Blank 
C Calculated Value E Value above qua nutation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quanlilat!on Hmits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Umlt 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~""~::;:L;: 
Lacey Ketron, Water Lab Supervisor 
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/I~M.~I:: Your Environmental Monitoring Partner 
--;;~:;!~:::!::::! Inter-Mountain Labs-------------------------------~--
iihu~MouHrAIH LAo 5 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

Red Devil Mine 
S1209439-002 
0912MW10GW 
RDM-0912-008 

Result RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/10/2012 12:15:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzedllnlt Method 

Dissolved Metals 
Mercury 

Total Metals 

Mercury 

ND U:J 1 

ND I} :51 

ng/L 10/11/20121222 cs EPA 1631 

ng/L 10106/20121740 cs EPA 1631 

These results apply only to the samples tested. 

Qualifiers: 

Reviewed by: 

Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limll 
S Spike Recovery outside accepted recovery limits 

4 e: 
~""""~;;&: 

c-~-::--~ 

Lacey Ketron, Water Lab Supervisor 

RL -Reporting Limit 
B Analyte detected In the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitatron Umlts 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Page 2 of 15 



e F~+. _..I M 1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------=----

•»nR-Mov»TAIH uus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
LabiD: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Red Devil Mine 
s 1209439-003 
0912MW14GW 
RDM-0912-008 

Result 

254 -:; 

5720 ·:::r 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/10/2012 6:03:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/In it Method 

ng/L 10112120121118 cs EPA245.1 

ng/L 10/12120121119 cs EPA245.1 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery I! mils 

Reviewed by:~ ---;----
Lacey Ketron, Water Lab Supervisor 

B Analyte detected In the associated Method Blank 
E Value above quanlitallon range 
J Analyte detected below qua nUtation limits 
M Value exceeds Monthly Ave or MCL 
0 Outs!de the Range of Dilutions 
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/I~IYI~ .... L Your Environmental Monitoring Partner 
~~=~~~ Inter-Mountain Labs----------------------------------=----
unu-MouNr.uN lAIIS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Sample Analysis Report 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Project: 
Lab ID: 

Red Devil Mine 
S1209439-004 

Client Sample ID: 0912MW16GW 
COC: RDM-0912-008 

Collection Date: 9/8/2012 3:35:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Analyses Result RL Qual Units Date Analyzedllnlt 

Dissolved Metals 
Mercury 285 ,') 1 ng/L 10/12/20121121 cs 

Total Metals 
Mercury 664 ·s 1 ng/L 10/12/20121123 cs 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
l Analyzed by a contract laboratory 

ND Not Detected at the Reporting Umlt 
S Spike Recovery outside accepted recovel)' limits 

Reviewed by:~~~~~~
Lacey Ketron, Water Lab Supervisor 

RL- Reporting Limit 
B Analyte detected In the associated Method Blank 
E Value above quantitat!on range 
J Analyte detected below quantitation Hmits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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tii2 _,a ~+. ...... 1M[:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------=----

IHnR-~>~ooHrAIH tAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Red Devil Mine 
S1209439-005 
0912MW24GW 
RDM-0912-008 

Result 

ND l)5' 

35 :> 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/9/2012 2:50:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnlt Method 

ng/L 10/05/20121458 cs EPA 1631 

ng/L 10/06/20121748 cs EPA 1631 

~~ 
II I (b I /L 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantita!Jon range 
H Holding Umes for preparation or analysis exceeded J Anatyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of D!!utlons 
S Spike Recovery outside accepted recovery Hmlts 

Reviewed by: _=_ ~~"""' -~~ 
Lacey Ketron, Water Lab Supervisor 
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~~ .. I m 1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs-------------------------------------

IHTU·MouHtAIH uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 

Mercury 
Total Metals 

Mercury 

Red Devil Mine 
s 1209439-006 
0912MW28GW 
RDM-0912-008 

Result 

26 -:>"' 

183 ':5" 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/10/2012 4:20:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/In it Method 

ng/L 10/06/20121508 cs EPA 1631 

ng/L 09/27/2012 000 cs EPA245.1 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

c Calculated Value 
H Holding times for preparallon or ana~sis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Umlt 
s Spike Recovery outside accepted recovery limits 

Reviewedby: ~~~-~
Lacey Ketron, Water Lab Supervisor 

B Analyte detected In the associated Method Blank 
E Value above quantitalion range 
J Analyte detected be!owquantitatron limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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/I~M~I: Your Environmental Monitoring Partner 
=~=!!ii:E Inter-Mountain Labs-------------------------------.::_ __ 
um~-MoUIUAIH ua.s 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

Red Devil Mine 
s 1209439-007 
0912MW32GW 
RDM-0912-008 

Result RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/8/2012 4:18:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnit Method 

Dissolved Metals 
Mercury 28 ·:r ng/L 10/05/2012 1505 cs EPA 1631 

Total Metals 
Mercury 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

c Calculated Value 

190 

H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
s Spike Recovery outside accepted recovery limits 

Reviewedby: ~~ 
--c-=------c

Lacey Ketron, Water Lab Supervisor 

ng/L 10/11/20121416 cs EPA 1631 

RL ·Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantilalion range 
J Analyte detected below quanlitallon Hmils 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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~.~m·~~: Your Environmental Monitoring Partner 
-;1~::ffi!o~3 Inter-Mountain Labs----------------------------------=----
iiiru-MoutnAtu uus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Red Devil Mine 
S1209439-008 
0912AB01DI 
RDM-0912-008 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/8/2012 4:47:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnlt Method 

Dissolved Metals 

Mercury 

Total Metals 

Mercury 

ND (/5 

ND (/J 

ng/L 10105120121513 cs 

ng/L 10106120121818 cs 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level 

C Calculated Value 
H Holding times for preparation or analysts exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Umll 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ -:-----
Lacey Ketron, Water Lab Supervisor 

B Analyte detected in the associated Method Blank 
E Value above quantitallon range 
J Analyte detected below quanlilatlon tlmits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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A~._ I M 1:: Your Environmental Monitoring Partner 
lnler-Mounlain Labs----------------------------------=----

l»nR~Moutn"'''* tAus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672~8945 

Sample Analysis Report 

CLIENT: Ecology & Environmenl, Inc. 
720 Third Avenue, Sulle 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
s 1209439-009 

Client Sample ID: 0912AB02DI 
CDC: RDM-0912-008 

Analyses Result RL Qual 

Date Reported: 10/9/2012 

Report ID: 81209439001 

Work Order: 81209439 
Collection Date: 9/12/2012 1:08:00 PM 
Date Received: 9/25/201211:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnit Method 

Dissolved Metals 

Mercury 
Total Metals 

Mercury 

ND UY 

ND U5 

ng/L 10/05/20121521 cs EPA 1631 

ng/L 10/06/20121826 cs EPA 1631 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Anatyte detected in the associated Method Blank 

C Calculated Value E Value above quantitatlon range 
H Holding times for preparation or analysis exceeded J Analyte detected below quanlitalion limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected altha Reporting l!m!t 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 
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'I~M~ ..... L Your Environmental Monitoring Partner 
,r.:,i:,.i:-,.!::.1::.\lii,.!:,o!i.,::O,i=t::::l!us lnter~Mountain Labs _1_6_7_3_T_e_rr_a_A_v_e_n_u-e,_S_h_e-rtd_a_n_,_W_y_o_m_ln_g_82_8_0_1 __ p_h_: (_3_0_7_) 6-7-2--8-9_4_5---------------

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
S1209439·010 

Client Sample ID: 0912RI01DI 
COC: RDM-0912-008 

Analyses Result RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/16/2012 11:00:00 AM 
Date Received: 9/25/201211:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnit Method 

Total Metals 
Mercury ND U'J 1 ng/L 10/06120121834 cs EPA 1631 

/?~ 
!1/16 /IL 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Anatyte detected In the associated Method Blank 

C Calculated Value E Value above quantitatlon range 
H Holding limes for preparation or analysis exceeded J Analyte detected below quantitallon limits 
L Analyzed by a contract laboratory M Value exct~eds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by:~~ 
Lacey Ketron, Water Lab Supervisor 
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A:, /1 Miilil..._ Your Environmental Monitoring Partner 
~~=~.::=L::E Inter-Mountain Labs--------------------------------=---
IHnR·~o~ovHu.IH uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
S1209439-011 

Client Sample ID: 0912RD05SW 
COC: RDM-0912-008 

Analyses 

Dissolved Metals 
Mercury 

Result RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/11/2012 3:23:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed!lnit Method 

ng!L 10/06/20121516 cs EPA 1631 

Total Metals 
Mercury 7 3 ng/L 10/07/20121529 cs EPA 1631 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery HmHs 

<2 c 
Reviewed by: c----:::=-"'\ ~:;;:zt= 

Lacey Ketron, Water Lab Supervisor 

RL • Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantltallon range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of DHutlons 
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/I~M~I: Your Environmental Monitoring Partner 
.,::~::!::!!!:-e:! Inter-Mountain Labs--------------------------------=----
i'iinR-Movrn..utiLAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample JD: 
COC: 

Analyses 

Dissolved Metals 

Mercury 

Total Metals 

Mercury 

Red Devil Mine 
S1209439-012 
0912RD06SW 
RDM-0912-008 

Result 

12 ·::r 
46 •:J 

RL Qual 

Date Reported: 10/9/2012 

Report JD: S1209439001 

Work Order: S1209439 
Collection Date: 9/11/201211:57:00AM 
Date Received: 9/25/201211:45:00AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/Jnlt Method 

ng/L 10/06/20121523 cs EPA 1631 

ng/L 10/07/20121537 cs EPA 1631 

These results apply only to the samples tested. RL. Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Anatyte detected In the associated Method Blank 

C Calculated Value E Value above quantitat!on range 
H Holding times for preparallon or analysis exceeded J Anatyte detected below quantitallon limits 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dllullons 
S Spike Recovery outside accepted recovery !lmils 

Reviewed by: ~--·-· 
Lacey Ketron, Water Lab Supervisor 
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/I~M~~ Your Environmental Monitoring Partner 
~~=~e! Inter-Mountain Labs--------------------------------=---
i'Nu:~t-Mol.IHYAI» uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
81209439-013 

Client Sample ID: 0912EB02DI 
COC: RDM-0912-008 

Analyses Result RL Qual 

Date Reported: 10/9/2012 

Report ID: 81209439001 

Work Order: 81209439 
Collection Date: 9/1212012 10:58:00 AM 
Date Received: 9/25/201211:45:00AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/Inti Method 

Dissolved Metals 

Mercury 
Total Metals 

Mercury 

ND (/:f 

ND VJ 

ng/L 1010612012 1531 cs EPA 1631 

ng/L 10/07/20121545 cs EPA 1631 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitat!on !!mils 
l Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by:~ 
Lacey Ketron, Water Lab Supervisor 
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A~ .. I M 1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------=----

mnR·MovHrAIH lllas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672·8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
S1209439-014 

Client Sample ID: 0912AB03DI 
COC: RDM-0912-008 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Result 

ND \)) 

ND U "5 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/12/201211:52:00 AM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnlt Method 

ng/L 10106/20121539 cs EPA 1631 

ng/L 10107120121552 cs EPA 1631 

These results apply only to the samples tested. RL ~Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding limes for preparallon or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Umlt 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~--:----
Lacey Ketron, Water Lab Supervisor 

B Analyte detected In the associated Method Blank 
E Value above quanlitatlon range 
J Analyte detected below quantilat!on Hmlts 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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~ '""I lVII: Your Environmental Monitoring Partner 
lnler-Mountaln Labs----------------------------------=----

INH-R·MouHTAIH tlllls 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environmenl, Inc. 
720 Third Avenue, Suile 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 

Mercury 
Total Metals 

Mercury 

Red Devil Mine 
S1209439-015 
0912MW09GW 
RDM-0912-008 

Result RL Quai 

11 -r 
172 ·:> 

Date Reported: 10/9/2012 

Report ID: S1209439001 

Work Order: S1209439 
Collection Date: 9/11/2012 11:50:00 AM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Waler 

Units Date Analyzed/Inti Method 

ng/L 10106120121547 cs EPA 1631 

ng/L 10/11120121431 cs EPA 1631 

./7~/ 
1!//b /L-

These results apply only to the samples tested. RL • Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery Hmlts 

Reviewedby: ~-
Lacey Ketron, Water Lab Supervisor 
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/I~M~I: Your Environmental Monitoring Partner 
--!~::!:::!!!:-~ Inter-Mountain Labs--------------------------------=----
i'Hn:~~.-MQIIIH~>~H ~"os 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-6945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209439 

Red Devil Mine 

Dissolved Mercury by EPA 245.1 ·Water 
Sample Type M8LK Units: mg!L 

Sample ID RunNo: 87669 Ana lyle 

LR8 09/27/12 9:29 Mercury 

Sample ID Run No: 87934 Ana lyle 

LR8 10/04/12 9:30 Mercury 

Sample ID RunNo: 88228 Analyte 

LR8 10/12/12 9:21 Mercury 

Sample Type LCS Units: mg!L 

Sample ID Run No: 87669 Ana lyle 

LCS 09/27/12 9:28 Mercury 

Sample ID Run No: 87934 Ana lyle 

LCS 10/04/12 9:29 Mercury 

Sample ID Run No: 88228 Ana lyle 

LCS 10/12/12 9:19 Mercury 

Sample Type MS Units: mg/L 

Sample ID RunNo: 87934 Analyte 

S1209439-0038 10/04/12 9:36 Mercury 

Sample 10 Run No: 88228 Ana lyle 

S1210209-004C 10/12/1211:12 Mercury 

Sample Type MSD Units: mg/L 

Sample ID RunNo: 87934 Ana lyle 

S1209439-0038 10/04/12 9:38 Mercury 

Sample 10 Run No: 88228 Ana lyle 

S1210209-004C 10/12/12 11:14 Mercury 

Sample Type DUP Units: mg/L 

SampleiD Run No: 87934 Analyte 

S1209439-0038 10/04/12 9:34 Mercury 

Sample ID RunNo: 88228 Analyte 

S1210209-004C 10/12/1211:10 Mercury 

Qualifiers: B Analyte detected In the associated Method Blank 

H Holding times for preparation or analysis exceeded 

L Analyzed by a contract laboratory 
0 Outside the Range of Dilutions 

S Spike Recovery outside accepted recovery !lmits 

E 

J 
NO 
R 

Date: 10/9/2012 

Report 10: 81209439001 

Result RL Spike Ref Samp %REC % Rec Limits Qual 

ND 0.001 

Result RL Spike Ref Samp %REG % Rec Limits Qual 

ND 0.001 

Result RL Spike Ref Samp %REC % Rec limits Qual 

ND 0.001 

Result RL Spike RefSamp %REC %Reclimits Qual 

0.002 0.001. 0.002 99.3 85-115 

Result RL Spike RefSamp %REC %Reclimlts Qual 

0.002 0.001 0.002 98.5 85-115 

Result RL Spike RefSamp %REC % Recllmlls Qual 

0.002 0.001 0.002 98.7 85- 115 

Result RL Spike RefSamp %REC % Rec limits Qual 

0.00275 0.000001 0.00244 0.000246 102 70- 130 8 

Result RL Spike RefSamp %REC % Rec Limits Qual 

0.003 0.001 0.00244 ND 103 70-130 

Result RL Cone %RPD %REC % RPDUmlts Qual 

0.00274 0.000001 0.00275 0.360 102 20 8 

Result RL Cone %RPD %REC %RPD limits Qual 

0.003 0.001 0.003 0.0199 103 20 

Result RL RefSamp %RPD %REC % RPD limits Qual 

0.000248 0.000001 0.000246 0.853 20 8 

Result RL RefSamp %RPD %REC %RPD limits Qual 

ND 0.001 NO 20 

-~~1///t:.j;L.._ 
Value above quanlilat!on range 

Analyte detected below quantltat!on limits 

Not Detected at the Reporting Limit 
RPO outside accepted recovery limits 
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~I~IYI-~1: Your Environmental Monitoring Partner 
~!:!!!::!m::e Inter-Mountain Labs ________________________________ .::.._ __ 
iiinR-MoVHTMN uos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209439 

Project: Red Devil Mine 

Dissolved Mercury by EPA 1631 

Sample Type MBLK Units: mg/l 

Sample ID Run No: 87989 

LRB 10/05/1211:43 

Sample ID Run No: 87992 

LRB 10/06/1211:46 

Sample ID Run No: 88004 

LRB 10/07/1211:46 

Sample ID RunNo: 88201 

LRB 10/11/1211:21 

Sample Type LCS Units: mg/L 

Sample 10 RunNo: 87989 

LCS 10/05/12 11:36 

SampleiD Run No: 87992 

LCS 10/06/12 11 :38 

Sample ID Run No: 88004 

LCS 10/07/1211:38 

Sample ID Run No: 88201 

LCS 10/11/1211:13 

Sample Type MS Unlls: mg/L 

Sample ID RunNo: 87989 

S1209437-006B 10/05/12 14:04 

Sample Type MSD Units: mg!L 

Sample ID RunNo: 87989 

S1209437-006B 10/05/1214:11 

Analyte 

Mercury 

Ana lyle 

Mercury 

Ana lyle 

Mercury 

Ana lyle 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Ana lyle 

Mercury 

Ana lyle 

Mercury 

Qualifiers: B Analyte detected In the associated Method Blank 

H Holding limes for preparation or analysts exceeded 
L Analyzed by a contract laboratory 

0 Outside the Range of Dltulfons 

S Spike Recovery outside accepted recovery limits 

Date: 10/9/2012 

Report ID: 81209439001 

Result RL Spike Ref Samp %REC % Rec Limits 

ND 0.000001 

Result RL Spike Ref Samp %REG %RecUmlts 

ND 0.000001 

Result RL Spike Ref Samp %REC 0/o Rec Limits 

ND 0.000001 

Result RL Spike Ref Samp 0/oREC % Reclimils 

ND 0.000001 

Result RL Spike RefSamp %REC % Rec limits 

0.000005 0.000001 5E-06 104 77-123 

Result RL Spike Ref Samp %REC % Rec Limits 

0.000005 0.000001 5E-06 107 77-123 

Result RL Spike RefSamp %REC % Rec limits 

0.000005 0.000001 5E-06 90.0 77-123 

Result RL Spike RefSamp %REC % Rec Limits 

0.000006 0.000001 5E-06 110 77-123 

Result RL Spike RefSamp %REC %RecUmits 

0.000013 0.000001 0.00001 0.000003 103 71 -125 

Result RL Cone %RPD %REC % RPD limits 

0.000014 0.000001 0.000013 0.752 104 24 

E Value above quan!itallon range 

J Analyte detected below quanlltaUon limits 
ND Not Detected at the Reporting Limit 

R RPD outside accepted recovery Hmlts 
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Qual 

Qual 

Qual 

Qual 

Qual 

Qual 

Qual 

Qual 

Qual 



~I~M~I: Your Environmental Monitoring Partner 
~!:-!!!::"!~~ Inter-Mountain Labs---------------------------------'---
iiiHI!.·MoutnAtH LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209439 

Red Devil Mine 

Total Mercury by EPA 245.1- Water 

Sample Type MBLK Units: mg/L 

Sample ID Run No: 87669 Analyte 

LRB 09/27/12 9:29 Mercury 

Sample 10 RunNo: 87934 Ana lyle 

LRB 10/04112 9:30 Mercury 

Sample 10 RunNo: 88228 Analyte 

LRB 10/12/12 9:21 Mercury 

Sample Type LCS Units: mgll 

Sample 10 Run No: 87669 Ana lyle 

LCS 09/27/12 9:28 Mercury 

Sample 10 Run No: 87934 Analyle 

LCS 10/04/12 9:29 Mercury 

Sample ID RunNo:88228 Ana lyle 

LCS 10/12/12 9:19 Mercury 

Sample Type MS Units: mg/L 

Sample ID RunNo: 87669 Analyte 

S1209429-0010 09/27/1212:57 Mercury 

Sample 10 RunNo: 87934 Ana lyle 

S1209439-003A 10/04/1214:33 Mercury 

Sample Type MSO Units: mgll 

SampleiO Run No: 87669 Analyle 

S1209429-0010 09/27/12 12:59 Mercury 

Sample ID RunNo: 87934 Ana lyle 

S 1209439-003A 10/04/1214:35 Mercury 

Sample Type OUP Units: mgfl 

Sample 10 Run No: 87669 Analyte 

S1209429-0010 09/27/12 12:55 Mercury 

SampleiD Run No: 87934 Analyte 

S1209439-003A 10/04/12 14:31 Mercury 

Qualifiers: 8 Analyte detected In the associated Method Blank 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 
0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limlts 

E 

J 
ND 
R 

Result RL 

NO 0.001 

Result RL 

NO 0.001 

Result RL 

NO 0.001 

Result RL 

0.002 0.001 

Result RL 

0.002 0.001 

Resull RL 

0.002 0.001 

Result RL 

0.00248 0.00001 

Result RL 

0.00266 0.000001 

Result RL 

0.00253 0.00001 

Result RL 

0.00264 0.000001 

Result RL 

0.00003 0.00001 

Result RL 

Date: 10/9/2012 

Report ID: 81209439001 

Spike Ref Samp %REG % Rec Limits 

Spike Ref Samp %REC o/o, Rec Limits 

Spike Ref Samp %REC % Reclimlts 

Spike Ref Samp %REC % Rec Limits 

0.002 99.3 85-115 

Spike Ref Samp %REG % Recllmlts 

0.002 98.5 85- 115 

Spike RefSamp %REC % Rec Limits 

0.002 98.7 85-115 

Spike RefSamp %REG % Rec Limits 

0.00244 0.00003 100 70-130 

Spike RefSamp %REC % Rec limits 

0.00244 0.000150 103 70-130 

Cone %RPD %REG %RPD limits 

0.00248 2.22 103 20 

Cone %RPD %REC % RPD limits 

0.00266 0.699 102 20 

RefSamp %RPD %REC % RPD limits 

0.00003 3.09 20 

RefSamp %RPD %REG % RPD limits 

0.000143 0.000001 0.000150 4.55 20 

Qual 

Qual 

Qual 

Qual 

Qual 

Qual 

Qual 

Qual 

B 

Qual 

Qual 

B 

Qual 

Qual 

B 

0-:~rj;t/;2_ 
Value above quanutatron range 
Anatyte detected below quanlitation limits 
Not Detected at the Reporting Umlt 
RPD outside accepted recovery limlts 
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/~I:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------..:_ __ _ 

IIIHR•MOifflTAIN l ... B5 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. 

Work Order: 81209439 

Project: Red Devil Mine 

Total Mercury by EPA 1631 

Sample Type MBLK Units: mg!L 

Sample ID RunNo: 87992 Analyte 

LRB 10/06/1211:46 Mercury 

Sample ID Run No: 88004 Aralyte 

LRB 1010711211:46 Mercury 

Sample ID Run No: 88201 Ana lyle 

LRB 1011111211:21 Mercury 

Sample Type LCS Units: mgll 

Sample ID RunNo: 87992 Analyte 

LCS 1010611211:38 Mercury 

Sample ID RunNo: 88004 Analyte 

LCS 10/07/1211:38 Mercury 

Sample ID Run No: 88201 Aralyte 

LCS 1011111211:13 Mercury 

Sample Type MS Units: mgll 

Sample ID Run No: 87992 Analyte 

S1209437-006A 10/06/1217:09 Mercury 

Sample Type MSD Units: mg/L 

Sample ID RunNo: 87992 Aralyte 

S1209437-006A 10/06112 17:17 Mercury 

Qualifiers: B Analyte detected In the associated Method Blank E 

H Holding times for preparation or analysis exceeded J 
L Analyzed by a contract laboratory ND 

0 Outside the Range of Dilutions R 

s Spike Recovery outside accepted recovery 11m1ts 

Date: 10/9/2012 

Report ID: 81209439001 

Result RL Spike Ref Samp %REC % Rec Limits 

ND 0.000001 

Result RL Spike Ref Samp %REC %Rec Umlts 

ND 0.000001 

Result RL Spike Ref Samp %REC % Recllmils 

ND 0.000001 

Result RL Spike RefSamp %REC % Rec limits 

0.000005 0.000001 5E-06 107 77-123 

Result RL Spike RefSamp %REG %Recllmlts 

0.000005 0.000001 5E-06 90.0 77-123 

Result RL Spike RefSamp %REC %Recllmlts 

0.000006 0.000001 5E-06 110 77- 123 

Result RL Spike RefSamp %REG %Rae limits 

0.000068 0.000001 0.00005 0.000010 116 71 -125 

Result RL Cone %RPD %REC % RPD limits 

0.000068 0.000001 0.000068 0.293 116 24 

Value above quanlltatfon range 
Analyte detected below quantitation limits 
Not Detected at the Reporting llmil 
RPD outside accepted recovery Hmlts 
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E«~logy <'lnd Environment Inc 

~ { ZCFI L/-3 ') 
lab# locailon Analyses o)\\ 0912MW04GW Total low Level Mor&ry 

0912MW04GW Dissolved low Levetfilercury 

uP- 0912MW10GW T otallow level Mercury 

0912MW10GW Dissolved low Level Mercury 

f 0912MW14GW Total low level Mercury 

0912MW14GW o;sso:ved low Level Mercury 

&'< 
0912MW16GW Total Low level Moryury 

0912MW16GW Dissolved lmv level.~ercury 

@\ 0912MW24GW Toter Low Level Mer~ry 
0912MW24GW Dissolved low leveliltercury 

" ,' 

oM< 0912MW28GW Tot;lllow Level Mer<fUry 

Speciallnslruclions· 

Hems/Reason RehnQU1$hSd by Dale 

CHAIN OF CUSTODY RECORD 

Red Davit Mine Pwject 

Contact Narne· Bill RIChards 
Contact Phone: 200-624-9537 

Collected Sample Time 
911012012 14:41 

9/1012012 14:41 

9/10!2012 12:15 

91101'2012 12:15 

9!1012012 18:01 

911012012 18:03 

918i2012 15"35 

918i2012 15:35 

9/912012 14:50 

919/2012 14:50 

9/1012012 16·20 

Date Time ltemsJReason 

NumbCont 

' 

No: RDM-0912·008 
Cooler#; 8 

lab: Inter-Mountain laboratories. Inc 

Lab Phone. 800-828-1097 

Container Preservative MS/MSD 

250ml Clear HCI 
Glass 

250m!. Clear HCI 
Glass 

250ml Clear HCI 
Glass 

250 rnl Clear HCI 
Glass 

250mlC!ear HCI 
Glass 

250 ml Clear HCI 
Glass 

250 ml Clear HCI 
G!ass 

250 ml Clear HCI 
Glass 

250 ml Clear HCI 
Glass 

- 250 ml Claar HCI 
Glass 

2Wml Clear HCI 
Glass 

SAMPlES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Relinquished By Data Received by Date Time 

~\. ~-" 
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Ecc!ogy and Environment. Inc 

Lab# 

0:4>< 
us=r 

location 

0912MW28GW 

. 09f2MW32GW 

0912MW32GW 

0912AD01Dl 

0912AB01DI 

0)'\ (0912AB02DI 

0912AB02Dl 

0912R!01D! 

12RD05SW 

Special lnstructicns· 

Analyses 
Dissolved to.v lover' Mercury 

Total !.ow Level Mer~ury 

' Dissolved Low level ~1ercury 

Total low Level Mercvry 

O;ssolved Low t.evet'Marcury 

Total low Level Mer¢ury 

Dissolved Low level ~.lercvry 

Total Low le>tel Mercury 

T ola! low level MercUry 

Dlsw!ved low level t.lercury 

Total low Level MercUry 

Items/Reason Relinquished by Date 

CHAIN OF CUSTODY RECORD 

Red Dav11 Mine Proje-ct 

Contact Name: B11l Richards 
Contact Phone: 200-624-9537 

Collected Sample Time 

9/1012012 16"20 

91812012 1618 

9/812012 16:18 

9/8!2012 16:47 

9f8t2012 16"47 

9112/2012 13.08 

9ft212012 13:08 

9/16f2012 11.00 

9/11/2012 1!l'23 

9f11f2012 15'23 

9!1112012 11.57 

Date Hams/Reason 

Numb Cont 

1 

No: RDM-0912-008 
Cooler#. 8 

lab· Inter-Mountain laboratolias. Inc 

l.ab Phone: 800·828-1097 

Container Preservativo- MSIMSD 

250 ml Clear HCJ 
Glass 

250 ml Clear HC1 
Glass 

250 ml C!eon HCI 
Glass 

250ml Clear HC1 
Gla" 
260mt. Clear HC1 
Glass 
250m!. Clear HCI 
Glass 

250 ml Clear HCI 
Glass 

250 ml Claar HCI 
Glass 

250 ml Claar HCI 
GlaS$ 

260mlCiear HCI 
Glass 

250 ml Clear HCI 
Glass 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

RelinquiShed By Received by Date T101e 
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Ecology and Environment, Inc 

-=\Z09Lj"'Z>"\ 
Lab # Location 

0\..,_~· 0912RD06. 'SW 
12EB02DI 

D0 0012E80201 

\)\~~09::::::: 
o'f:>: 0912MW09GW 

0912MW09GW 

Spedatlnstructions· 

Analyses 

· Dissolved Low Levei'Mercury 

· T ota!Low Level Mer~tuy 

Dissolved Low Leve/
1
Mercury 

' 
Total Low Level MerJury 

Oissol<~ed Low Levei Mercury 

Total Low Level Mercury 

Dissolved Low Levei,Mercury 

Items/Reason Relinquished by Date Received by 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Proj(lCt 

Contact Name: 6!'1 Richards 
Contact Phone. 206-624-9537 

Collectod Sample Time 

9111/2012 11:57 

911212012 10:58 

9/1?12012 10.58 

9/1212012 11:52 

9112/2012 11:52 

9/1112012 11'50 

9/11i2012 11:50 

Date Items/Reason 

NumbCont 

I 

ContahhH 
250mLC!ear 
Glass 
250mLC!ear 
Glass 
250mL Clear 
Glass 
250mLC!eclf 
Glass 
250mLCiear 
Glass 
250 mL Clear 
Glass 
250 ml Clear 
Gta:.s 

No: RDM-0912-008 

Cooler#. 8 
lab· Inter-Mountain LaOoratories. Inc. 

Lah Phone 800-828·1097 

Preserv11Uve 
HCI 

HCI 

HCI 

HCI 

HCI 

HCI 

HCI 

MSIMSD 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

Relinquished By Date R&eived by Dale 



DATA REVIEW MEMORANDUM 

DATE: November 15,2012 

TO: Bill Richards, Project Manager, E & E, Seattle, WA 

FROM: 

SUBJ: 

Mindy Song, E & E, Long Beach, C~~ fi(/.f/t 2__ 

Data Review: Red Devil Mine 

REFERENCE: 

EE-1096-0070 

I. SAMPLE IDENTIFICATION 

For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1. Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD's as batch QC for additional analytical testing. All samples were sent to Inter

Mountain Labs in Sheridan, WY for analysis. All tables are included at the end of this 

memorandum. 

Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted. 

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum. Definitions of all data qualifiers are given in the report. 
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Table 1 Sample Listing 

Work Orders, Tests and Number of Samples included in this DVM 

liJI ~' n:~~ ~ccml 0.' ,,~. 
C'( 

liD% •1\k'J''•· ··~;.~]·n 
?W'.' )''~- ~M ':: 

·={f) :L..; ?'. •..•. X21 
EPA ?d<; 1/1 R<!1 i I MP'r"n' 10 

EPA 245.1/1631 Total 10 
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II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COC) and in field notebooks. Samples were analyzed as specified on 

the COC. Samples were packaged, shipped and received as specified in the work plan. 

All samples must be received cold (4 ±2) °C and in good condition as documented on the 

Cooler Receipt Form. 

REVIEW RESULTS: 

All sample procedures were followed and the sample coolers were received at 8.8 

°C. No problems with the condition of the sample upon receipt are documented. Since 

the samples were received at temperature outside of range (>6 °C), the detected results 

were qualified as estimated (J) and the non-detected results were qualified as estimated 

(UJ). 

Ill. LABORATORY DATA 

1.0 HOLDING TIMES 

Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection. 

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

REVIEW RESULTS: 

All samples were analyzed within the project and method specified holding times 

for all analytes. No data were qualified. 
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2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process. As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL). If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related. If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable. 

REVIEW RESULTS: 

All blanks were performed at the required frequency. No analytes were detected in 

the method blanks at reporting limit levels. Trace amount (1 ng/L) of dissolved mercury 

was detected in the equipment blank (0912EB01 Dl) and the detected dissolved mercury 

result in sample 0912RD1 OSW was qualified as non-detect (U) since the sample 

concentration was less than 5X the blank concentration .. 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities. Samples are spiked with surrogate 

compounds prior to preparation and analysis. Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds. Sample surrogate 

recoveries outside QC limits (if applicable) are presented in Table 3. 

REVIEW RESULTS: 

Not applicable for these analyses. 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the affects that the sample matrix exerts on the 
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digestion/extraction and measurement methodology. MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 

in the analysis procedure. These results are presented in Table 4 (if applicable). The 

potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis. However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples. Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects. An MSD analysis is 

performed to evaluate the precision of the sample results. Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples. The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

REVIEW RESULTS: 

The MS/MSD sample analyses were performed on samples 0912MW14GW (EPA 

245.1) and 0912MW27GW (EPA 1631) at the required frequency. MS/MSD recoveries 

were within the control limits generated by the laboratory. 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation. The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges

tion/sample preparation procedures and/or instrument operations. The LCS results 

outside QC limits are presented in Table 5 (if applicable). Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern. If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required. All recoveries should be above 10% or the non-detect results 

flagged "UR" as rejected. 

REVIEW RESULTS: 

All LCS analyses were within control limits and performed at the required 

frequency. 
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IV. COMPOUND IDENTIFICATION AND QUANTITATION 

Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard) compounds and identification of an 

acceptable mass spectrum. Compounds detected below the POL in samples should be 

considered estimated and are qualified "J." The samples with compounds above the 

linear range were all re-analyzed at a higher dilution factor. 

REVIEW RESULTS: 

All compound identification and quantitation criteria were achieved. 

V. FIELD DUPLICATE SAMPLE RESULTS 

Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory. Field duplicate results are summarized in Table 7 

(if applicable). The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision. It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples. The QC criteria used to assess field 

duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria. If both compounds were below 

the laboratory POL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision. There are no 

guidelines regarding data qualification based on poor field duplicate precision. 

Professional judgment was used to determine whether or not to qualify results. 

REVIEW RESULTS: 

Field duplicates analyses were performed on this SDG. The RPD ratings are 

listed on Table 7 as "Good" if the RPD is less than field duplicate QC criteria of 40% and 

as "Poor" if the RPD exceeded the field duplicate QC criteria. The detected total mercury 

result in 0912RD06SW and 0912RD21SW were qualified as estimated (J). 

All the results show good precision in the sample pair as noted on table 7. 

Qualifiers were only added to the field duplicate sample pair results as noted. 

6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable with qualification as noted in this report. 
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Table 28 - List of Samples Qualified for Field Blank Contamination 

Table 3- List of Samples with Surrogates outside Control Limits 

__ L_l ..... 1 
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Table 4- List MS/MSD Recoveries and RPDs outside Control Limits 

Table 5- List LCS Recoveries outside Control Limits 

~--r----l---~ -1 

Table 6 -Samples that were Re-analyzed 

l · r 1 ··· ··r ----l 
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Table 7- Summary of Field Duplicate Results: 
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/I~M~ •~ Your Environmental Monitoring Partner 
i'.lil~=~.;::L;; lnler-Mountain Labs--------------------------------=----
umR-MoutnAm uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
LabiD: 
Client Sample ID: 
COC: 

Analyses 

Red Devil Mine 
S1209440-001 
0912MW06GW 
RDM-0912-010 

Result RL Qual 

Date Reported: 101912012 

Report ID: S1209440001 

Work Order: S1209440 
Collection Date: 91912012 12:40:00 PM 
Date Received: 91251201211:45:00AM 

Sampler: 
Matrix: Water 

Units Date Analyzedflnit Method 

Dissolved Metals 
Mercury 

Total Metals 

Mercury 

ND t}'J 

1)::5 ND 

ng!L 1010612012 1638 cs EPA 1631 

ng/L 10/07/2012 1638 cs EPA 1631 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitallon range 
H Holding times for preparation or analysis exceeded J Analyte detected below quant!tation Hmlts 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected altha Reporting Umlt 0 Outside the Range of Dilul\ons 
S Spike Recovery outs!de accepted recovery limits 

Reviewed by: ~--
Lacey Ketron, Water Lab Supervisor 
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/I~M~t: Your Environmental Monitoring Partner 
=~=~E Inter-Mountain Labs--------------------------------=---
IHfEil·MOUHTAIH LAM 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 981 04 

Project: 
Lab ID: 

Red Devil Mine 
s 1209440-002 

Client Sample 10: 0912MW21GW 
COC: RDM-0912-010 

Analyses 

Dissolved Metals 

Mercury 
Total Metals 

Mercury 

Result 

131 --:> 

139 :J 

RL Quat 

Date Reported: 10/9/2012 

ReportiD: S1209440001 

Work Order: S1209440 
Collection Date: 9/8/2012 6:00:00 PM 
Date Received: 9/25/201211:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/Inti Method 

ng/L 09/27/2012 000 cs EPA245.1 

ng/L 09/27/2012 000 cs EPA245.1 

These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding Urnes for preparation or analysis exceeded 
l Analyzed by a contract laboratory 

ND Not Detected at the Reporting Umlt 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~
=------c-

Lacey Ketron, Water Lab Supervisor 

B Analyte detected In the associated Method Blank 
E Value above quanlltallon range 
J Analyte detected below quantitatton limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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'I~M~I: Your Environmental Monitoring Partner 
!ll'!!~~!!l!!~ Inter-Mountain Labs--------------------------------'---
•»nk-Moo•nAI*" uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: Red Devil Mine 
Lab ID: S1209440-003 
Client Sample ID: 0912MW27GW 
COC: RDM-0912-010 

Date Reported: 10/9/2012 

Report ID: S1209440001 

Work Order: S1209440 
Collection Date: 9/9/2012 1:34:00 PM 
Date Received: 9/25/201211:45:00AM 

Sampler: 
Matrix: Water 

Analyses Result RL Qual Units Date Anatyzed/lnlt Method 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

60 J 

112 "::1 

ng/L 10/06/2012 1414 cs 

ng/L 10/07/2012 1506 cs 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery Hmlts 

Reviewedby: ~··~----
Lacey Ketron, Water Lab Supervisor 

B Anatyte detected In the associated Method Blank 
E Value above quantltallon range 
J Analyte detected below quantilallon limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dllullons 
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~I~M~ .... L Your Environmental Monitoring Partner 
~=:!:!=~~::;::! Inter-Mountain Labs---------------------------------_;_ __ _ 
mnR.·MouHTAIH lAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
COC: 

Red Devil Mine 
S1209440-004 
0912EB01DI 
RDM-0912-010 

Analyses Result 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 

ND 

H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~ 
Lacey Ketron, Water Lab Supervisor 

Date Reported: 10/9/2012 

Report ID: S1209440001 

Work Order: S1209440 
Collection Date: 9/9/2012 1:50:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

RL Qual Units Date Analyzedllnlt Method 

:r 
u.r 

ng/L 

ng/L 

10/07/2012 1217 cs EPA 1631 

10/07/2012 1646 cs EPA 1631 

~ 
(1//6' /! L 

RL -Reporting Limit 
B Analyte detected In the associated Method Blank 
E Value above quantltaUon range 
J Ana!yte detected below quanlltat!on Hmlts 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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1W ..,.-- --...tar. /1M 1:;: Your Environmental Monitoring Partner 
Inter-Mountain Labs-------------------------------------

unu-MouuTAm uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307} 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample JD: 
COC: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 

Mercury 

Red Devil Mine 
S1209440-005 
0912RD04SW 
RDM-0912-010 

Result 

BJ 
J 11 

RL Qual 

Date Reported: 10/9/2012 

Report JD: S1209440001 

Work Order: S1209440 
Collection Date: 9/11/2012 5:26:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnit Method 

ng/L 10107120121224 cs EPA 1631 

ng/L 10/07120121654 cs EPA 1631 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above qua nUtation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quanlitat!on limits 
L Analyzed by a contract laboratory M. Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Um!t 0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

Reviewed by: ~--
Lacey Ketron, Water Lab Supervisor 
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Your Environmental Monitoring Partner /I~M~t: 
~~~~!'-!! Inter-Mountain Labs----------------------------------
unu-MoutuAIH uas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab!D: 
Client Sample ID: 
COC: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Red Devil Mine 
s 1209440-006 
0912RD08SW 
RDM-0912-010 

Result 

13 ·-:r 
120 c::r 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209440001 

Work Order: 81209440 
Collection Date: 9/11/201211:11:00 AM 
Date Received: 91251201211:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Anatyzedllnit Method 

ng/L 10/07/20121315 cs EPA 1631 

ng/L 10/07/2012 1409 cs EPA 1631 

These results apply only to the samples tested. RL -Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

C Calculated Value E Value above quanlitat!on range 
H Holding Urnes for preparation or analysis exceeded J Analyte detected below quantitallon limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery Hmlts 

Reviewed by: c:::::=-" ~.......,e: 
Lacey Ketron, Water Lab Supervisor 
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/fijt--1::: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------=----

IHHII.•MovHriiiH t"115 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
S1209440-007 

Client Sample ID: 0912RD09SW 
COC: RDM-0912-010 

Analyses 

Dissolved Metals 

Mercury 
Total Metals 

Mercury 

Result 

10 J 

97 :J 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209440001 

Work Order: S1209440 
Collection Date: 9/11/20121:12:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnit Method 

ng/L 10/07/20121154 cs EPA 1631 

ng/L 10/07/20121346 cs EPA 1631 

These results apply only to the samples tested. RL ~Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery !imtts 

Reviewed by: ~-~--=--·· -c-
Lacey Ketron, Water Lab Supervisor 

B Ana!yte detected In the associated Method Blank 
E Value above quantitation range 
J Anatyte detected below quanli!allon limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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/I~M~t: Your Environmental Monitoring Partner 
~~=::!m'~ Inter-Mountain Labs-------------------------------.::_ __ 
ii'ru~-MouHu.unAns 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 981 04 

Project: 
Lab ID: 

Red Devil Mine 
s 1209440-008 

Client Sample ID: 0912RD10SW 
COC: RDM-0912-010 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Result RL Qual 

3 UJ" 

4 ::r 

Date Reported: 10/9/2012 

Report ID: S1209440001 

Work Order: S1209440 
Collection Date: 9/12/2012 11:52:00 AM 
Date Received: 9/25/201211:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnlt Method 

ng/L 10/07120121323 cs EPA 1631 

ng/L 10107120121417 cs EPA 1631 

These results apply only to the samples tested. Rl . Reporting limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantilallon range 
H Holding limes for preparation or analysis exceeded J Analyte detected below quantitallon limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Llml! 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery Hmits 

Revlewedby: ~ 
Lacey Ketron, Water Lab Supervisor 
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/I~M~I:: Your Environmental Monitoring Partner 
l'::'i:!:!iii::E~~!! Inter-Mountain Labs----------------------------------=-----
nmR-MollttlAttH.\IIs 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 
Client Sample ID: 
CDC: 

Analyses 

Dissolved Metals 
Mercury 

Total Metals 
Mercury 

Red Devil Mine 
S1209440-009 
0912RD12SW 
RDM-0912-010 

Result 

12 --:} 

·:; 
53 

RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209440001 

Work Order: S1209440 
Collection Date: 9/11/2012 4:27:00 PM 
Date Received: 9/25/2012 11:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnit Method 

ng/L 10/07/2012 1331 cs EPA 1631 

ng/L 10/07/2012 1425 cs EPA 1631 

~1/IL 
These results apply only to the samples tested. RL ·Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantitallon range 
H Holding limes for preparation or analysis exceeded J Analyte detected below quantital!on limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting limit 0 Outside the Range of Dllullons 
S Spike Recovery outside accepted recovery llml!s 

Reviewed by:~ 
Lacey Ketron, Water Lab Supervisor 
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/~ .. I M I: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------=----

unu-~o~ouur~o•H uus 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

CLIENT: Ecology & Environment, Inc. 
720 Third Avenue, Suite 1700 
Seattle, WA 98104 

Project: 
Lab ID: 

Red Devil Mine 
S1209440-01 0 

Client SampleiD: 0912RD21SW 
COC: RDM-0912-010 

Analyses Result RL Qual 

Date Reported: 10/9/2012 

Report ID: S1209440001 

Work Order: S1209440 
Collection Date: 9/11/2012 ?:OO:OOAM 
Date Received: 9/25/201211:45:00 AM 

Sampler: 
Matrix: Water 

Units Date Analyzed/lnlt Method 

Dissolved Metals 
Mercury 

Total Metals 

Mercury 

13 •-:J 

5 143 

ng/L 10/07/20121339 cs EPA 1631 

ng/L 10/07/20121451 cs EPA 1631 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected In the associated Method Blank 

C Calculated Value E Value above quantitat!on range 
H Holding times for preparallon or analysis exceeded J Ana!yte detected below quantitatlon limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: c:=="' ~:;:::e 
---- c-;---;-;-::-
Lacey Ketron, Water Lab Supervisor 
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/I~IYI~ 1: Your Environmental Monitoring Partner 
--i!~=~~ Inter-Mountain Labs--------------------------------=---
iii'Hif·Mou'u"1~" ~"'115 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209440 

Project: Red Devil Mine 

Dissolved Mercury by EPA 245.1 -Water 

Sample Type MBLK Units: mg/L 

Sample ID RunNo: 87669 

LRB 09/27/12 9:29 

Sample Type LCS Units: mg!L 

Sample ID Run No: 87669 

LCS 09/27/12 9:28 

Sample Type MS Units: mgll 

Sample ID RunNo: 87669 

S1209393-001C 09/27/12 9:35 

Sample Type MSD Units: mg!L 

Sample ID RunNo: 87669 

S1209393-001C 09/27/12 9:37 

Sample Type DUP Units: mg/L 

Sample 10 RunNo: 87669 

S1209393-001C 09/27/12 9:33 

Ana lyle 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Analyte 

Mercury 

Ana lyle 

Mercury 

Qualifiers: B Analyte detected !n the associated Method Blank 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

0 Outside the Range of DHut!ons 

s Spike Recovery outside accepted recovery Umlts 

E 

J 
ND 

R 

Date: 10/9/2012 

Report 10: 81209440001 

Result RL Spike Ref Samp %REC %Reclimits 

ND 0.001 

Result RL Spike RefSamp %REG % Reclimits 

0.002 0.001 0.002 99.3 85-115 

Result RL Spike RefSamp %REG % RecUmlts 

0.002 0.001 0.00244 ND 86.1 70 -130 

Result RL Cone %RPD %REG % RPD Limits 

0.002 0.001 0.002 9.09 93.9 20 

Resull RL RefSamp %RPD %REG % RPD Limits 

NO 0.001 ND 20 

Value above quantilatfon range 
Anatyte detected below quantitalion limits 
Not Detected at the Reporting Umit 
RPD outside accepted recovery limits 
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~ 'I M 1::: Your Environmental Monitoring Partner 
Inter-Mountain Labs-----------------------------------=-----

IHHR·MouHTAHI LAOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: Ecology & Environment, Inc. 

Work Order: 81209440 

Project: Red Devil Mine 

Dissolved Mercury by EPA 1631 

Sample Type MBLK Units: mg/L 

Sample ID Run No: 87992 Ana lyle 

LR8 10/0611211:46 Mercury 

Sample ID RunNo: 88004 Ana lyle 

LR8 10/07/1211:46 Mercury 

Sample ID Run No: 88201 Analyte 

LR8 10/11/1211:21 Mercury 

Sample Type LCS Units: mgll 

Sample 10 RunNo: 87992 Ana lyle 

LCS 10/06/1211:38 Mercury 

SampleiD RunNo: 88004 Analyte 

LCS 10/07/1211:38 Mercury 

Sample ID RunNo: 88201 Analyte 

LCS 10/11/1211:13 Mercury 

Sample Type MS Units: mg!L 

Sample ID Run No: 87992 Ana lyle 

S1209440-0038 10/06/1214:22 Mercury 

Sample ID Run No: 88004 Analyte 

S1209440-0078 10/07/1212:01 Mercury 

Sample Type MSD Units: mg!L 

Sample ID RunNo: 87992 Analyte 

S1209440-0038 10/06/12 14:45 Mercury 

Sample ID Run No: 88004 Ana lyle 

S1209440-0078 10/07/1212:09 Mercury 

Qualifiers: B Analyte detected In the associated Method Blank 

H Holding times for prepara\lon or analysis exceeded 
L Analyzed by a contract laboratory 

0 Outside the Range of Dllulions 

S Spike Recovery outside accepted recovery limits 

Date: 10/9/2012 

Report 10: 81209440001 

Result RL Spike Ref Samp %REG % Recllmits 

ND 0.000001 

Result RL Spike Ref Samp %REG % Rec Limits 

ND 0.000001 

Result RL Spike Ref Samp %REC % Rec limits 

ND 0.000001 

Result Rl Spike RefSamp %REC % Rec limits 

0.000005 0.000001 5E-06 107 77- 123 

Result RL Spike RefSamp %REC %Rae limits 

0.000005 0.000001 5E-06 90.0 77-123 

Result Rl Spike RefSamp %REC % RecUmlts 

0.000006 0.000001 SE-06 110 77-123 

Result Rl Spike RefSamp %REC % Rec limits 

0.000067 0.000001 0.00001 0.000060 71.0 71 -125 

Result RL Spike ReiSamp %REG % Rec Limits 

0.000019 0.000001 0.00001 0.000010 93.9 71 -125 

Result RL Cone %RPD %REC % RPD Limits 

0.000066 0.000001 0.000067 2.38 55.0 24 

Result RL Cone %RPD %REC % RPD Limits 

0.000018 0.000001 0.000019 3.70 86.9 24 

E Value above quantltat!on range 
J Analyte detected below quantitat!on Hm!ts 

ND Not Detected at the Reporting limit 

R RPD outside accepted recovery limits 
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~~ M 1: Your Environmental Monitoring Partner 

Inter-Mountain Labs-----------------------------------=----
IHTER·Movrnllm LMJS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Ecology & Environment, Inc. 

81209440 

Project: Red Devil Mine 

Total Mercury by EPA 245.1 • Water 
Sample Type MBLK Unlls: mg!L 

SampleiD 

LRB 

Sample Type LCS 

Sample ID 

LCS 

RunNo: 87669 

09127112 9:29 

Unlls: mg/L 

RunNo: 87669 

09/27112 9:28 

Units: mg!L 

Analyte 

Mercury 

Analyte 

Mercury 

Sample Type MS 

Sample ID Run No: 87669 Analyte 

S1209429-001 D 09/27112 12:57 Mercury 

Sample Type MSD 

Sample ID 

Units: mg/L 

Run No: 87669 Analyte 

S1209429-001D 0912711212:59 Mercury 

Sample Type DUP 

Sample ID 

Units: mgfl 

Run No: 87669 Analyle 

S1209429-001D 09127/12 12:55 Mercury 

Qualifiers: B Analyte detected In the associated Method Blank 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 
0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

E 

J 
ND 
R 

Date: 10/9/2012 

Report ID: 81209440001 

Result Rl Spike Ref Samp %REC %Recllm1ts 

ND 0.001 

Result Rl Spike RefSamp %REC % Rec limits 

0.002 0.001 0.002 99.3 85- 115 

Result Rl Spike RefSamp %REC %Rec Limits 

0.00248 0.00001 0.00244 0.00003 100 70- 130 

Result RL Cone %RPD %REG % RPD Limits 

0.00253 0.00001 0.00248 2.22 103 20 

Result Rl RefSamp %RPD %REC %RPD Umlts 

0.00003 0.00001 0.00003 3.09 20 

Value above quanlitation range 
Analyte detected below quanlllallon limits 
Not Detected at the Reporting limit 
RPD outside accepted recovery limits 
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/~ .. I M 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------.::_ __ 

lllffR-•MOVlHAIN lADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

ANALYTICAL QC SUMMARY REPORT 

CLIENT: 

Work Order: 

Project: 

Ecology & Environment, Inc. 

81209440 

Red Devil Mine 

Total Mercury by EPA 1631 

Sample Type MBLK Units: mg!L 

Sample ID Run No: 87992 Analyte 

LRB 10/06/1211:46 Mercury 

Sample ID RunNo: 88004 Analyte 

LRB 10/07/1211:46 Mercury 

Sample ID Run No: 88201 Analyte 

LRB 10/11/1211:21 Mercury 

Sample Type LCS Units: mg!L 

Sample ID Run No: 87992 Analyte 

LCS 10/06/1211:38 Mercury 

Sample ID RunNo: 88004 Analyte 

LCS 10/07/1211:38 Mercury 

Sample ID RunNo: 88201 Analyte 

LCS 10/11/1211:13 Mercury 

Sample Type MS Units: mgll 

Sample ID Run No: 87992 Analyte 

S1209437-006A 10/06/12 17:09 Mercury 

Sample ID RunNo: 88004 Analyte 

S1209440-007A 10/07/1213:54 Mercury 

Sample ID RunNo: 88004 Analyte 

S1209440-003A 10/0711215:14 Mercury 

Sample Type MSD Units: mg!L 

Sample ID Run No: 87992 Analyte 

S1209437-006A 10/06/12 17:17 Mercury 

SampleiD RunNo: 88004 Analyte 

S1209440-007A 10/07/1214:02 Mercury 

Sample ID Run No: 88004 Analyte 

S1209440-003A 10/07/1215:21 Mercury 

Qualifiers: B Analyte detected In the associated Method Blank 
H Holding times for preparation or analysis exceeded 

l Analyzed by a contract laboratory 
0 Outside the Range of Dilutions 

S Spike Recovery outside accepted recovery limlts 

Date: 10/9/2012 

Report ID: 81209440001 

Result RL Spike Ref Samp %REC 

ND 0.000001 

Result RL Spike Ref Samp %REG 

ND 0.000001 

Result RL Spike Ref Samp %REG 

ND 0.000001 

Result RL Spike RefSamp 

0.000005 0.000001 5E-06 

Result RL Spike RefSamp 

0.000005 0.000001 5E-06 

Result RL Spike RefSamp 

0.000006 0.000001 5E-06 

Result RL Spike RefSamp 

0.000068 0.000001 0.00005 0.000010 

Result RL Spike RefSamp 

0.000125 0.000001 0.00001 0.000097 

Result RL Spike RefSamp 

0.000120 0.000001 0.00001 0.000112 

Result RL Cone 

0.000068 0.000001 0.000068 

Result RL Cone 

0.000099 0.000001 0.000125 

Result RL Cone 

0.000126 0.000001 0.000120 

E Value above quantltatlon range 

J Analyte detected below quantitallon llmits 

ND Not Detected at the Reporting Umit 

R RPD outside accepted recovery llm!ls 

%RPD 

0.293 

%RPD 

20.6 

%RPD 

5.00 

%REC 

107 

%REC 

90.0 

%REC 

110 

%REG 

116 

%REG 

282 

%REC 

80.0 

%REC 

116 

%REC 

25.0 

%REC 

140 

%Rae limits 

% Rec Limits 

% Rec limits 

% Rec limits 

77-123 

% Rec Limits 

77-123 

% Rec Limits 

77-123 

%RecUmlts 

71 -125 

% Rec Limits 

71 -125 

%Rae limits 

71- 125 

% RPD Limits 

24 

% RPD Limits 

24 

% RPD Limits 

24 
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Ecology and Environment, Inc 

'2,\ 'Zf§j'-/L~\) 
lab# location Analyses 

0912MW06GW Totallov>'lovet MerCury 

'()\)J 
09t2MW06GW Dissolved low le'.'e(Mercury 

0912MW21GW T otel low Level MerCury 

cP?-
09!2MW21GW OissoNed low level,Merct.~ry 

te'3 
12MW27GW Total low level Merqury 

0912MW27GW DissolvOO Low leve(Mercury 

U)L\ 
12EB01DI Total low level Mercury 

0912EB0101 Dissolved low levelf..tercory 

(5)? 12RD04SW Total low level MarJory 

0912R004SW Dissolved low levei'Mercury 

<:j:J\Q 0912RD08SW Total low lo'.'al Mer~1ry 

Spade! Instructions: 

Hems/Reason Relinquished by 

CHAIN OF CUSTODY RECORD 

Red Devil Mine Project 

Contact Name· Bill Richards 

Contact Phone: 20&-624-9537 

Collected Sample Time 

91912012 12:40 

9./912012 12:40 

9!8!2012 18:00 

918.12012 18:00 

9ft112012 13:34 

9/912012 13:34 

9,19!2012 13:50 

9/9!2012 13•50 

911112012 17'26 

911112012 17:26 

911112012 11:11 

Dale Time ltemsiReeson 

Numb Cont 

1 

3 

3 

Contalnor 

250 ml Clear 
Glass 

250ml Clear 
Glass 

250 ml Clear 
Glass 

250ml Cfoar 
Glass 

250 ml C!ear 
Glass 

250 ml Clear 
Glass 

250mLC!ear 
Glass 

250mLCiear 
Glass 

: 250 ml Clear 
Glass 

250 ml Clear 
Glass 

250 ml Clear 
Glass 

No: RDM-0912-010 
Cooisr #- 10 

lab. Inter-Mountain laboratories. Inc 

lab Phone: 800·828·1097 

Prosorvatlvo MS/MSD 

HCI 

HCI 

HCI 

HCI 

HCI y 

HCI y 

HCI 

HCI 

HCI 

HCI 

HCI 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY # 

Relinquished By Date Received by Date Tlme 
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CHAIN OF CUSTODY RECORD 

Red Dev1! Mine Project 

EcolOgy aod Environment, Inc Contact Name: 8111 Richards 

Contact Phone 206·624-9537 

lab# location Analyses Collected Sample Time 

"~"""~~ 
Dissolved low level Mercury 9/1112012 11:11 

0912R009$W Total low Level Mer~ury 9f11/WI2 13:12 

<::[)' 
0912RD09SW Dissolved LO\v level Mercury 9111/2012 13•12 

\=12RD10SW Total low level Mercury 9/1212012 11:52 
00 

t:;V 12RD10SW Dissolved lm'i Level:Merc1.1ry 9!1212012 11.52 

\)\)'\ 
0912RD12SW Total low level MerCury 9!1112012 16:27 

0912RD12SW Dissolved low leval;Marcury 9/1112012 16•27 

\:)\~ 
912RD21SW Total Low Level MerGury 9!1112012 07.00 

0912RD21SW Dissolved Low levei'Mercury 9/1112012 07:00 

Special Instructions· 

Items/Reason Relinquished by Dale Tmw ltem~Reason 

NurnbCont 

1 

3 

3 

' 

No: ROM-0912-010 
Cooter tl" 10 

lab: Inter-Mountain laboratori<"ls, Inc 

Lab Phone: 800-828-1097 

Container Preservative MSIMSO 
250mLCie<~r HCI 
Glass 

250ml C!ear HCI y 
Glass 

250ml Clear HCI y 
Glass 

250 ml Clear HCI 
Glass 

250 ml Clear HCI 
Glass 

250 ml Clear HCI 
Gli>SS 

250 mL Clear HCI 
Glass 

250 mLCiear HCI 
Glass 

250mLCfear HCI 
Glass 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

RettnqUTshed By Date Received b~' Date 
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 DATA REVIEW MEMORANDUM 
 
 
DATE: October 29, 2012 
 
TO:  Bill Richards, Project Manager, E & E, Seattle 
 
FROM: Bryan Kroon, Chemist, E & E, Buffalo 
 
SUBJ: Data Review: Red Devil Mine 
   
 
 
 
 
REFERENCE: 
 

ProjectID Lab Work Order 
Red Devil Mine O1206012 
Red Devil Mine O1206013 
Red Devil Mine S1206022 
Red Devil Mine S1206026 
Red Devil Mine S1206027 
Red Devil Mine S1206029 
Red Devil Mine S1206030 
Red Devil Mine S1206031 
Red Devil Mine S1206032 
Red Devil Mine S1206033 
Red Devil Mine S1206035 
 
   
I. SAMPLE IDENTIFICATION 
 For the sampling activities at Red Devil Mine, Ecology and Environment, Inc. 

(E & E) collected the samples listed on Table 1.  Project-specific matrix spike/matrix 

spike duplicates (MS/MSD) were designated in the field, laboratory also identified batch 

MS/MSD’s as batch QC for additional analytical testing.  Trip blanks were provided with 

each shipment for this sampling event.  All samples were sent to Brooks Rand 

Laboratory and Inter-Mountain in Sheridan, WY for analysis.  All tables are included at 

the end of this memorandum. 
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 Data were reviewed for field and laboratory precision, accuracy, and completeness 

in accordance with procedures and quality control (QC) limits, the current laboratory 

Quality Assurance Manual (QAM) and current standard operating procedures (SOPs). 

Laboratory data qualifiers for compound identification and quantitation were accepted.  

Any additional data review qualifiers added are noted below and listed on the tables at 

the end of this memorandum.  Definitions of all data qualifiers are given in the report. 

 

Table 1 Sample Listing  

Work 
Order Matrix Sample ID Lab ID Sample 

Date 
Lab 
QC 

MS/ 
MSD 

ID 
Corrections 

O1206012 Water 0512EB02DI O1206012-
001 

5/30/2012   None 

O1206013 Water 0512EB02DI O1206013-
001 

5/30/2012   None 

O1206013 Water 0512MW19GW O1206013-
002 

5/29/2012   None 

O1206013 Water 0512MW52GW O1206013-
003 

5/29/2012   None 

O1206013 Water trip blank O1206013-
004 

5/29/2012   None 

S1206022 Water 0512RD08SW 1224007-01 5/27/2012   None 
S1206022 Water 0512RD04SW 1224007-02 5/27/2012   None 
S1206022 Water 0512RD05SW 1224007-03 5/27/2012   None 
S1206022 Water 0512RD06SW 1224007-04 5/27/2012   None 
S1206022 Water 0512RD09SW 1224007-05 5/27/2012   None 
S1206022 Water 0512RD10SW 1224007-06 5/27/2012   None 
S1206022 Water 0512RD12SW 1224007-07 5/27/2012   None 
S1206022 Water 0512RD20SW 1224007-08 5/27/2012   None 
S1206026 Water 0512MW19GW S1206026-002 5/29/2012   None 
S1206027 Water 0512EB02DI S1206027-001 5/30/2012   None 
S1206027 Water 0512MW14GW S1206027-002 5/30/2012   None 
S1206027 Water 0512MW15GW S1206027-003 5/30/2012   None 
S1206027 Water 0512MW29GW S1206027-004 5/30/2012   None 
S1206029 Water 0512RD05SW S1206029-001 5/27/2012   None 
S1206029 Water 0512RD09SW S1206029-002 5/27/2012   None 
S1206029 Water 0512RD12SW S1206029-003 5/27/2012   None 
S1206029 Water 0512AB01DI S1206029-004 5/27/2012   None 
S1206029 Water 0512MW25GW S1206029-005 5/27/2012   None 
S1206029 Water 0512MW50GW S1206029-006 5/27/2012   None 
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Work 
Order Matrix Sample ID Lab ID Sample 

Date 
Lab 
QC 

MS/ 
MSD 

ID 
Corrections 

S1206030 Water 0512MW08GW S1206030-001 5/29/2012   None 
S1206030 Water 0512MW12GW S1206030-002 5/28/2012   None 
S1206030 Water 0512MW17GW S1206030-004 5/28/2012   None 
S1206030 Water 0512MW24GW S1206030-005 5/29/2012   None 
S1206030 Water 0512MW51GW S1206030-006 5/28/2012   None 
S1206031 Water 0512AB02DI S1206031-001 5/28/2012   None 
S1206031 Water 0512MW01GW S1206031-002 5/29/2012   None 
S1206031 Water 0512MW04GW S1206031-003 5/29/2012   None 
S1206031 Water 0512MW28GW S1206031-004 5/29/2012   None 
S1206031 Water 0512MW32GW S1206031-005 5/29/2012   None 
S1206031 Water 0512MW33GW S1206031-006 5/29/2012   None 
S1206031 Water 0512AB03DI S1206031-007 5/29/2012   None 
S1206032 Water 0512RD04SW S1206032-001 5/27/2012   None 
S1206032 Water 0512RD06SW S1206032-002 5/27/2012   None 
S1206032 Water 0512RD20SW S1206032-003 5/27/2012   None 
S1206032 Water 0512MW27GW S1206032-004 5/27/2012   None 
S1206033 Water 0512EB01DI S1206033-001 5/27/2012   None 
S1206033 Water 0512ER01DI S1206033-002 5/28/2012   None 
S1206033 Water 0512MW06GW S1206033-003 5/29/2012   None 
S1206033 Water 0512MW10GW S1206033-004 5/28/2012   None 
S1206033 Water 0512MW13GW S1206033-005 5/28/2012   None 
S1206033 Water 0512MW16GW S1206033-006 5/28/2012   None 
S1206035 Water 0512RD08SW S1206035-001 5/27/2012   None 
S1206035 Water 0512RD10SW S1206035-003 5/27/2012   None 
S1206035 Water 0512MW20GW S1206035-004 5/28/2012   None 
S1206035 Water 0512MW21GW S1206035-005 5/28/2012   None 
 
 
Work Orders, Tests and Number of Samples included in this DVM 
 

Work 
Orders Matrix Test 

Method Method Name Number of 
Samples 

Sample 
Type 

O1206012 Water AK 102/103 AK102DRO/103RRO 1 SAMP 
O1206013 Water AK 102/103 AK102DRO/103RRO 2 SAMP 
O1206013 Water AK101 AK101 GRO/BTEX - Water 4 SAMP 
S1206022 Water Calc Total Arsenic and Arsenic Speciation 

by HG-CT-AAS 
8 SAMP 

S1206022 Water EPA 1630 Total Mercury and Mercury Speciation 
by CVAFS 

8 SAMP 
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Work 
Orders Matrix Test 

Method Method Name Number of 
Samples 

Sample 
Type 

S1206022 Water EPA 1632 Total Arsenic and Arsenic Speciation 
by HG-CT-AAS 

8 SAMP 

S1206026 Water 6010C Total(3020) Metals by ICP - 6010C 1 SAMP 
S1206026 Water 6020A Total (3020) Metals by ICPMS - 6020A 1 SAMP 
S1206026 Water EPA 1631 Dissolved Mercury by EPA 1631 1 SAMP 
S1206026 Water EPA 1631 Total Mercury by EPA 1631 1 SAMP 
S1206026 Water EPA 300.0 Anions by ION Chromatography 1 SAMP 
S1206026 Water EPA 353.2 Nitrogen, Nitrate-Nitrite (as N) 1 SAMP 
S1206026 Water SM 2320B Alkalinity 1 SAMP 
S1206026 Water SM 2540 Solids By SM 2540 1 SAMP 
S1206027 Water 6010C Dissolved Metals by ICP (6010C) 2 SAMP 
S1206027 Water 6010C Total(3020) Metals by ICP - 6010C 4 SAMP 
S1206027 Water 6020A Dissolved Metals by ICPMS (6020A) 2 SAMP 
S1206027 Water 6020A Total (3020) Metals by ICPMS - 6020A 4 SAMP 
S1206027 Water EPA 1631 Dissolved Mercury by EPA 1631 2 SAMP 
S1206027 Water EPA 1631 Total Mercury by EPA 1631 2 SAMP 
S1206027 Water EPA 245.1 Dissolved Mercury by EPA 245.1 - 

Water 
2 SAMP 

S1206027 Water EPA 245.1 Total Mercury by EPA 245.1 - Water 2 SAMP 
S1206027 Water EPA 300.0 Anions by ION Chromatography 4 SAMP 
S1206027 Water EPA 353.2 Nitrogen, Nitrate-Nitrite (as N) 4 SAMP 
S1206027 Water SM 2320B Alkalinity 4 SAMP 
S1206027 Water SM 2540 Solids By SM 2540 4 SAMP 
S1206029 Water 6010C Dissolved Metals by ICP (6010C) 3 SAMP 
S1206029 Water 6010C Total(3020) Metals by ICP - 6010C 5 SAMP 
S1206029 Water 6020A Dissolved Metals by ICPMS (6020A) 3 SAMP 
S1206029 Water 6020A Total (3020) Metals by ICPMS - 6020A 5 SAMP 
S1206029 Water EPA 1631 Dissolved Mercury by EPA 1631 3 SAMP 
S1206029 Water EPA 1631 Total Mercury by EPA 1631 4 SAMP 
S1206029 Water EPA 245.1 Dissolved Mercury by EPA 245.1 - 

Water 
2 SAMP 

S1206029 Water EPA 245.1 Total Mercury by EPA 245.1 - Water 2 SAMP 
S1206029 Water EPA 300.0 Anions by ION Chromatography 5 SAMP 
S1206029 Water EPA 353.2 Nitrogen, Nitrate-Nitrite (as N) 5 SAMP 
S1206029 Water SM 2320B Alkalinity 5 SAMP 
S1206029 Water SM 2540 Solids By SM 2540 5 SAMP 
S1206029 Water SM 5310B Total Organic Carbon 3 SAMP 
S1206030 Water 6010C Total(3020) Metals by ICP - 6010C 5 SAMP 
S1206030 Water 6020A Total (3020) Metals by ICPMS - 6020A 5 SAMP 
S1206030 Water EPA 1631 Dissolved Mercury by EPA 1631 5 SAMP 
S1206030 Water EPA 1631 Total Mercury by EPA 1631 5 SAMP 
S1206030 Water EPA 300.0 Anions by ION Chromatography 5 SAMP 
S1206030 Water EPA 353.2 Nitrogen, Nitrate-Nitrite (as N) 5 SAMP 
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Work 
Orders Matrix Test 

Method Method Name Number of 
Samples 

Sample 
Type 

S1206030 Water SM 2320B Alkalinity 5 SAMP 
S1206030 Water SM 2540 Solids By SM 2540 5 SAMP 
S1206031 Water 6010C Dissolved Metals by ICP (6010C) 3 SAMP 
S1206031 Water 6010C Total(3020) Metals by ICP - 6010C 5 SAMP 
S1206031 Water 6020A Dissolved Metals by ICPMS (6020A) 3 SAMP 
S1206031 Water 6020A Total (3020) Metals by ICPMS - 6020A 5 SAMP 
S1206031 Water EPA 1631 Dissolved Mercury by EPA 1631 5 SAMP 
S1206031 Water EPA 1631 Total Mercury by EPA 1631 7 SAMP 
S1206031 Water EPA 300.0 Anions by ION Chromatography 5 SAMP 
S1206031 Water EPA 353.2 Nitrogen, Nitrate-Nitrite (as N) 5 SAMP 
S1206031 Water SM 2320B Alkalinity 5 SAMP 
S1206031 Water SM 2540 Solids By SM 2540 5 SAMP 
S1206032 Water 6010C Dissolved Metals by ICP (6010C) 3 SAMP 
S1206032 Water 6010C Total(3020) Metals by ICP - 6010C 4 SAMP 
S1206032 Water 6020A Dissolved Metals by ICPMS (6020A) 3 SAMP 
S1206032 Water 6020A Total (3020) Metals by ICPMS - 6020A 4 SAMP 
S1206032 Water EPA 1631 Dissolved Mercury by EPA 1631 3 SAMP 
S1206032 Water EPA 1631 Total Mercury by EPA 1631 3 SAMP 
S1206032 Water EPA 245.1 Dissolved Mercury by EPA 245.1 - 

Water 
1 SAMP 

S1206032 Water EPA 245.1 Total Mercury by EPA 245.1 - Water 1 SAMP 
S1206032 Water EPA 300.0 Anions by ION Chromatography 4 SAMP 
S1206032 Water EPA 353.2 Nitrogen, Nitrate-Nitrite (as N) 4 SAMP 
S1206032 Water SM 2320B Alkalinity 4 SAMP 
S1206032 Water SM 2540 Solids By SM 2540 4 SAMP 
S1206032 Water SM 5310B Total Organic Carbon 3 SAMP 
S1206033 Water 6010C Dissolved Metals by ICP (6010C) 2 SAMP 
S1206033 Water 6010C Total(3020) Metals by ICP - 6010C 6 SAMP 
S1206033 Water 6020A Dissolved Metals by ICPMS (6020A) 2 SAMP 
S1206033 Water 6020A Total (3020) Metals by ICPMS - 6020A 6 SAMP 
S1206033 Water EPA 1631 Dissolved Mercury by EPA 1631 5 SAMP 
S1206033 Water EPA 1631 Total Mercury by EPA 1631 6 SAMP 
S1206033 Water EPA 300.0 Anions by ION Chromatography 4 SAMP 
S1206033 Water EPA 353.2 Nitrogen, Nitrate-Nitrite (as N) 4 SAMP 
S1206033 Water SM 2320B Alkalinity 4 SAMP 
S1206033 Water SM 2540 Solids By SM 2540 4 SAMP 
S1206035 Water 6010C Dissolved Metals by ICP (6010C) 2 SAMP 
S1206035 Water 6010C Total(3020) Metals by ICP - 6010C 4 SAMP 
S1206035 Water 6020A Dissolved Metals by ICPMS (6020A) 2 SAMP 
S1206035 Water 6020A Total (3020) Metals by ICPMS - 6020A 4 SAMP 
S1206035 Water EPA 1631 Dissolved Mercury by EPA 1631 2 SAMP 
S1206035 Water EPA 1631 Total Mercury by EPA 1631 2 SAMP 
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Work 
Orders Matrix Test 

Method Method Name Number of 
Samples 

Sample 
Type 

S1206035 Water EPA 245.1 Dissolved Mercury by EPA 245.1 - 
Water 

2 SAMP 

S1206035 Water EPA 245.1 Total Mercury by EPA 245.1 - Water 2 SAMP 
S1206035 Water EPA 300.0 Anions by ION Chromatography 4 SAMP 
S1206035 Water EPA 353.2 Nitrogen, Nitrate-Nitrite (as N) 4 SAMP 
S1206035 Water SM 2320B Alkalinity 4 SAMP 
S1206035 Water SM 2540 Solids By SM 2540 4 SAMP 
S1206035 Water SM 5310B Total Organic Carbon 2 SAMP 
 
 
 
 
II. SAMPLE PROCEDURES 

All samples were collected as specified in the work plan and documented on the 

chain-of-custody (COC) and in field notebooks.  Samples were analyzed as specified on 

the COC.  Samples were packaged, shipped and received as specified in the work plan.  

All samples must be received cold (4 ±2) oC and in good condition as documented on the 

Cooler Receipt Form.   

 

REVIEW RESULTS: 
All sample procedures were followed and the sample coolers were received at the 

appropriate temperatures. No problems with the condition of the sample upon receipt are 

documented.  

Rinsate blanks were not required for this sampling as dedicated sampling 

equipment was used for each monitoring well.  Trip blanks were submitted daily to be 

associated with these samples.  

 

III. LABORATORY DATA 

1.0 HOLDING TIMES  
Holding times are established and monitored to ensure analytical results 

accurately represent analyte concentrations in a sample at the time of collection.  

Exceeding the holding time for a sample generally results in a loss of the analyte due to a 

variety of mechanisms, such as deposition on the sample container walls or precipitation. 

 

REVIEW RESULTS: 
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All samples were analyzed within the project and method specified holding times 

for all analytes except as noted in the case narratives for the short hold time tests, as it 

was not possible to have them delivered within the holding time due to the location of the 

sampling points. This was taken into account during the initial sample planning phase 

and it was agreed that the data would be qualified as estimated with a “J” flag. Samples 

were analyzed with in the long term hold times before any of the analytical data was 

rejected. Data should be considered usable for project purposes.
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2.0 BLANKS 

Laboratory and field blank samples are analyzed and evaluated to determine the 

existence and magnitude of possible contamination during the sampling and analysis 

process.  As noted in Table 2, analyte concentrations in the blanks are generally below 

the practical quantitation limit (PQL).  If the analyte is present in the sample at similar 

trace levels, then the analyte is likely a common background contaminant from some 

phase of the sampling, extraction, or analytical procedure and associated low level 

sample concentrations are not considered to be site related.  If the analyte concentration 

is above the PQL, then there is a potential contamination problem and sample results 

may be biased high or the data unusable.   

 

REVIEW RESULTS: 
All blanks were performed at the required frequency. Several analytes were 

detected in the method blanks as noted on Table 2. Samples are qualified as noted on 

Table 2A.  

 

3.0 SURROGATE SPIKE RECOVERY 

Laboratory performance for individual samples analyzed for organic compounds is 

established by means of surrogate spiking activities.  Samples are spiked with surrogate 

compounds prior to preparation and analysis.  Unusually low or high surrogate recovery 

values may indicate some deficiency in the analytical system or that some matrix effects 

exist, resulting in low or high sample results for target compounds.  Sample surrogate 

recoveries outside QC limits (if applicable) are presented in Table 3. 

 

REVIEW RESULTS: 
Surrogate recoveries were acceptable in all applicable samples. 

 

4.0 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS 

The matrix spike and matrix spike duplicate (MS/MSD) analyses are intended to 

provide information about the effects that the sample matrix exerts on the 

digestion/extraction and measurement methodology.  MS recovery values that do not 

meet laboratory QC criteria may indicate that sample analyte results are being attenuated 
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in the analysis procedure.  These results are presented in Table 4 (if applicable).  The 

potential sample bias may be estimated by noting the degree to which the MS 

concentration was elevated or lowered in the spike analysis.  However, this bias should 

serve only as approximations; sample-specific problems may be the cause of the 

discrepancy, particularly in soil samples.   Recoveries of a post-digestion spike or a 

laboratory control sample (LCS) are used to verify that the analytical methodology is 

acceptable and that MS recoveries are due to matrix effects.   An MSD analysis is 

performed to evaluate the precision of the sample results.  Precision is measured as the 

relative percent difference (RPD) between analytical results for duplicate samples.  The 

laboratory's failure to produce similar results for MSD samples may indicate that the 

samples were non-homogeneous (particularly in soil samples), or that method defects 

may exist in the laboratory's techniques. 

 

REVIEW RESULTS:  

           The MS/MSD sample analyses were performed at the required frequency.  

MS/MSD recoveries were non-compliant for several analytes, results are qualified as 

noted on Table 4.  Qualifiers were only added to the parent sample as noted due to 

matrix effects for organic analytes, and were added to all samples in the analytical batch 

for inorganic analytes. 

 

5.0 LABORATORY CONTROL SAMPLE ANALYSIS 

The LCS is analyzed to monitor the efficiency of the digestion/extraction procedure 

and analytical instrument operation.  The ability of the laboratory to successfully analyze 

an LCS demonstrates that there are no analytical problems related to the diges-

tion/sample preparation procedures and/or instrument operations.  The LCS results 

outside QC limits are presented in Table 5 (if applicable).  Sporadic and marginal QC 

failures for multiple component methods do not indicate an analytical concern.  If 

recoveries are high and the compounds are not detected in the samples, then no data 

qualification is required.  All recoveries should be above 10% or the non-detect results 

flagged “UR” as rejected. 

 

REVIEW RESULTS: 
All LCS analyses were within control limits and performed at the required 

frequency. 
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IV. COMPOUND IDENTIFICATION AND QUANTITATION 
 Compound identities are assigned by comparing sample compound retention 

times to retention times from known (standard) compounds and identification of an 

acceptable mass spectrum.  Compounds detected below the PQL in samples should be 

considered estimated and are qualified "J."  The samples with compounds above the 

linear range were all re-analyzed at a higher dilution factor.  

 

REVIEW RESULTS: 
All compound identification and quantitation criteria were achieved.    

 

ClientSampID TestNo R_DilFac 
S1206022-001 EPA 1632 20 
S1206022-001 EPA 1632 400 
S1206022-003 EPA 1632 400 
S1206022-004 EPA 1632 400 
S1206022-005 EPA 1632 20 
S1206022-005 EPA 1632 400 
S1206022-006 EPA 1632 20 
S1206022-006 EPA 1632 400 
S1206022-007 EPA 1632 10 
S1206022-008 EPA 1632 20 
S1206022-008 EPA 1632 400 
S1206022-009 EPA 1632 20 
S1206022-009 EPA 1632 400 

 

 

 

  

V. FIELD DUPLICATE SAMPLE RESULTS 
 Field duplicate samples were collected and analyzed as an indication of overall 

precision for both field and laboratory.  Field duplicate results are summarized in Table 7 

(if applicable).  The results are expected to have more variability than laboratory 

duplicates, which measure only laboratory precision.  It is expected also that soil field 

duplicates will exhibit greater variance than water field duplicates due to the difficulties 

associated with collecting identical field samples.  The QC criteria used to assess field 
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duplicate samples for this project was limits of 70% RPD for soils and 40% RPD for 

waters, or twice the general laboratory duplicate criteria.  If both compounds were below 

the laboratory PQL or one of the compounds was present as a non-detect, then the 

compounds are generally not qualified due to field duplicate precision.  There are no 

guidelines regarding data qualification based on poor field duplicate precision.  

Professional judgment was used to determine whether or not to qualify results. 

 

REVIEW RESULTS: 
The RPD ratings are listed on Table 7 as “Good” if the RPD is less than field 

duplicate QC criteria of 40% and as “Poor” if the RPD exceeded the field duplicate QC 

criteria. 

  

No field duplicate pairs were noted in this data set. 
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Table 2 - List of Positive Results for Blank Samples 

Method Sample ID Samp 
Type Analyte Result Qual Anal 

Type Units PQL 

EPA 1630 
B121025-
BLK1 MB MeHg 0.012  A ng/L 0.049 

EPA 1630 
B121025-
BLK2 MB MeHg 0.011  A ng/L 0.049 

EPA 1630 
B121025-
BLK3 MB MeHg 0.009  A ng/L 0.049 

EPA 1630 
B121025-
BLK4 MB MeHg 0.008  A ng/L 0.049 

EPA 1632 
B121077-
BLK1 MB As(Inorg) 0.179  A ug/L 0.500 

EPA 1632 
B121077-
BLK2 MB As(Inorg) 0.137  A ug/L 0.500 

EPA 1632 
B121077-
BLK3 MB As(Inorg) 0.141  A ug/L 0.500 

EPA 1632 
B121079-
BLK1 MB As(III) 0.039  A ug/L 0.500 

SM 2540 DI MB 

Total 
Suspended 
Solids 52  A mg/L 5 

SW 6010C ICB MBLK MB Magnesium 0.07  A mg/L 0.02 
 
Table 2A - List of Samples Qualified for Method Blank Contamination  

Method Sample ID Analyte Blank 
Result 

Sample 
Result 

Sample 
Qual PQL 

SM 2540 0512MW15GW 

Total 
Suspended 
Solids 52 5 U 5 

SM 2540 0512MW12GW 

Total 
Suspended 
Solids 52 ND U 5 

SM 2540 0512MW08GW 

Total 
Suspended 
Solids 52 ND U 5 

SM 2540 0512MW17GW 

Total 
Suspended 
Solids 52 ND U 5 

SM 2540 0512MW24GW 

Total 
Suspended 
Solids 52 ND U 5 

SM 2540 0512MW51GW 

Total 
Suspended 
Solids 52 17 U 5 

SM 2540 0512MW19GW 

Total 
Suspended 
Solids 52 17 U 5 

SM 2540 0512MW14GW 
Total 
Suspended 52 171 U 5 
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Method Sample ID Analyte Blank 
Result 

Sample 
Result 

Sample 
Qual PQL 

Solids 

SM 2540 0512RD05SW 

Total 
Suspended 
Solids 52 8 U 5 

SM 2540 0512RD09SW 

Total 
Suspended 
Solids 52 16 U 5 

SM 2540 0512MW12GW 

Total 
Suspended 
Solids 52 14 U 5 

SM 2540 0512MW01GW 

Total 
Suspended 
Solids 52 47 U 5 

SM 2540 0512MW04GW 

Total 
Suspended 
Solids 52 9 U 5 

SM 2540 0512MW28GW 

Total 
Suspended 
Solids 52 30 U 5 

SM 2540 0512MW33GW 

Total 
Suspended 
Solids 52 8 U 5 

 
 
Table 2B - List of Samples Qualified for Field Blank Contamination  
 
None 
 
Table 3 - List of Samples with Surrogates outside Control Limits 
 
None 
 
 
Table 4 - List MS/MSD Recoveries and RPDs outside Control Limits 

Method Sample ID Sample 
Type Analyte Orig. 

Result 
Spike 

Amount Rec. Dil  
Fac. 

Low 
Limit 

 
 

 
  

EPA 1632 0512RD08SW MS As (III) 1.651 5.000 51 1 65    
SW6020A 0512MW14GW MSD Manganese 10.4 1.1 149 1 75    
SW6020A 0512MW12GW MS Manganese 1.21 0.2 71.8 1 75    
SW6020A 0512MW12GW MS Zinc 0.26 0.2 131 1 75    
SW6020A 0512MW12GW MS Manganese 1.21 0.2 65.5 1 75    
SW6020A 0512MW27GW MS Manganese 1.55 0.2 -78.7 1 75    

 
 

Sample ID Analyte Method RPD RPD Limit No. of Affected Samples Sam  
Qua  
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Sample ID Analyte Method RPD RPD Limit No. of Affected Samples Sam  
Qua  

0512MW29GW Mercury EPA 1631 25 20 1 J 
 
 
Table 5 - List LCS Recoveries outside Control Limits 
None 

 
Table 6 –Samples that were Reanalyzed  
None 
 
Table 7 – Summary of Field Duplicate Results 
 
None 
 
6.0 OVERALL ASSESSMENT OF DATA 

All data were reviewed and considered usable with qualification as noted in this report.
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