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This Groundwater Monitoring Report has been developed for the U.S. Army Corps of 

Engineers (USACE), Alaska District, under Contract No. W911KB-05-P-103, for the 

Gambell Formerly Used Defense Site Remedial Investigation.  Groundwater sampling was 

scheduled to be performed three times during 2005-2006.  By sampling in different months, 

groundwater monitoring was planned to coincide with both high and low water events.  This 

report discusses the third of three groundwater sampling events.  Groundwater sampling was 

performed by Bristol Construction Services, LLC (Bristol), in Gambell, Alaska, during 

August 2006.  Field activities were conducted on August 16 and 17, 2006, in accordance with 

the requirements in a work plan prepared by Bristol (Bristol, 2005a).   

1.1 OBJECTIVES 

The primary objective of the groundwater sampling was to monitor the concentrations of 

target analytes in the area adjacent the City of Gambell’s water supply (Site 5), groundwater 

depths, and flow direction.  Gambell’s water is supplied by a single infiltration gallery, 

located approximately 2,000 feet east of the townsite, at the base of Sevuokuk Mountain.  

Water derived from the gallery is considered to be surface-influenced and potentially 

susceptible to contamination. 

1.2 REPORT ORGANIZATION 

This report is organized into five sections, as described below: 

• Section 1.0 contains introductory information, and describes the objectives and the 
organization of the report.  The report also contains a discussion of the site setting, 
including the site history and potential contaminants of concern (COCs). 

• Section 2.0 contains information on the general physical setting, geology, and 
groundwater hydrology. 

• Section 3.0 contains information on the field procedures, including those for 
groundwater sampling.  Deviations from the work plan, quality assurance/quality 
control (QA/QC) samples, decontamination methods, and investigation-derived waste 
(IDW) disposal, are also discussed. 

• Section 4.0 presents the analytical results. 

• Section 5.0 contains the references used in this report. 
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Gambell is located on the northwest tip of St. Lawrence Island, in the western portion of the 

Bering Sea, approximately 195 miles southwest of Nome, Alaska.  Gambell is approximately 

50 miles from the Siberian Chukotsk Peninsula (Figure 1).  The village of Gambell is built on 

a gravel spit, projecting north and west from the island (Figure 2).  Gambell is located at an 

elevation of approximately 30 feet above mean sea level.  Native Yup’ik people, who lead a 

subsistence-based lifestyle, inhabit the village. 

1.3.1 Site History 

The Gambell area was used by the U.S. Army, U.S. Navy, and the U.S. Air Force from 

approximately 1948 until the late 1950s.  Various facilities around the village of Gambell 

were constructed to provide housing, communication, and other functions. 

1.3.2 Chemicals of Concern 

The potential COCs at Site 5 are dissolved petroleum hydrocarbons and metals.  The main 

COCs for groundwater are:  gasoline-range organics (GRO); diesel-range organics (DRO); 

residual-range organics (RRO); benzene, toluene, ethylbenzene, and total xylenes (BTEX); 

polynuclear aromatic hydrocarbons (PAH), and the metals arsenic, barium, cadmium, 

chromium, lead, nickel, and vanadium. 
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2.1 PHYSICAL SETTING 

The locations of the seven groundwater monitoring wells, and the public water system well 

house at Site 5, are shown on Figure 3.  Site 5 is the location of the village’s water supply.  

Gambell’s water is supplied by a single infiltration gallery, located approximately 2,000 feet 

east of the townsite, at the base of the Sevuokuk Mountain.  The infiltration gallery was 

constructed in 1996.  Water derived from the gallery is considered to be surface-influenced, 

and potentially susceptible to contamination. 

2.2 GEOLOGY 

St. Lawrence Island consists of isolated bedrock highlands of igneous, metamorphic, and 

older sedimentary rocks, surrounded by unconsolidated surficial deposits, overlying a 

relatively shallow erosional bedrock surface.  The Gambell village area is underlain by highly 

permeable unconsolidated gravels and coarse sands.  The gravels have strong linear 

topographic expressions, and were likely deposited as successive beach ridges.  The gravels 

may be deposited on an underlying wave-cut terrace of the same bedrock that comprises 

Sevuokuk Mountain (Patton and Cjeltsey, 1980).   

Sevuokuk Mountain is composed of quartz monzonite, a gray, coarsely crystalline rock, rich 

in quartz and feldspars.  The mountain is topped by a flat, wave-cut plateau.  Beach material 

is primarily cobble (one-inch stones) with some coarse sand. 
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Fieldwork was performed on August 16 and 17, 2006.  Fieldwork performed included the 

following: 

• Collecting groundwater samples from six monitoring wells for analysis,  

• Collecting a sample from the Public Water System (PWS) well, and 

• Measuring and recording the depth to groundwater and field parameters. 

Water from the PWS well was collected from a tap prior to the village’s holding tank and 

chlorination system.  Water was collected downstream of the system’s “roughing filter” which 

removes large particles. 

Field activities are documented in the groundwater sampling forms (Appendix A). 

3.1 GROUNDWATER SAMPLING 

Field parameters were measured from each well after purging a minimum of three well 

volumes.  Purging was continued until field measurements stabilized.  Field measurements 

were taken for temperature, specific conductance, conductivity, salinity, dissolved oxygen 

(DO), pH, and oxidation-reduction potential (ORP), using a YSI 556 water quality meter.  

Turbidity was measured using a Hach 2100P turbidimeter.   

Samples were collected in accordance with the sampling procedures outlined in the sampling 

and analysis plan prepared by Bristol (Bristol, 2005b), with the following exception:  water 

was purged and samples were collected via a peristaltic pump, not by bailers.  This was done 

because DO and ORP results were inconsistent during the September 2005 sampling event, 

possibly due to aeration during bailing.  Field personnel followed laboratory instructions for 

field sample preservation.  Analytical laboratory services were provided by SGS 

Environmental Services, Inc. (SGS), in Anchorage, Alaska.  QA samples were sent to Severn 

Trent Laboratories, (STL) in Seattle, Washington. 

During the August 2006 sampling event, six monitoring wells (MW-14, MW-15, MW-29, 

MW-30, MW-31, and MW-32) and the PWS were sampled.  Groundwater samples were 

analyzed for GRO, using State of Alaska Method (AK)101; BTEX by U.S. Environmental 
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Protection Agency (EPA) Solid Waste Method (SW) 8260B; DRO by AK102; RRO by 

AK103; PAH by EPA Method SW8270C selective ion monitoring; and arsenic, barium, 

cadmium, chromium, lead, nickel, and vanadium, by EPA Method SW6020.  MW-31 was 

sampled only for GRO/BTEX and metals because of low sample volume.  Groundwater 

sample data sheets are presented in Appendix A. 

3.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

QA/QC samples and trip blanks were collected as part of the groundwater sampling event.  

Matrix spike/matrix spike duplicate samples were collected during the second round of 

sampling.  QA/QC samples were collected, using the same sampling techniques and flow 

rates as primary samples.  The QA/QC analytical results are discussed in Section 4.3.2. 

3.3 DECONTAMINATION METHODS 

The water level meter and YSI 556 meter were decontaminated between samples using an 

Alconox® and distilled water solution, followed by a distilled water rinse.  Each well was 

purged using a new length of Teflon®/silicon tubing.   

3.4 INVESTIGATION-DERIVED WASTE DISPOSAL 

Investigation-derived waste (IDW) consisted of purge water, decontamination water, used 

tubing, and personal protective equipment.  As per direction from the USACE project 

manager and Alaska Department of Environmental Conservation (ADEC) representative 

during the first sampling event, and based upon the historically clean status of the wells, IDW 

water was discharged to the ground.  Used tubing, gloves, and miscellaneous sampling and 

decontamination items, were disposed of as municipal waste. 

3.5 DEVIATIONS FROM THE WORK PLAN 

There were no deviations from the work plan, with the exception of disposal of IDW and use 

of a peristaltic pump for purging wells. 
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4.0 FINDINGS 

Conditions observed at the site, measurements taken, and analytical results, are presented in 

this section. 

4.1 HYDROGEOLOGY 

Groundwater levels in all monitoring wells at the site were measured by Bristol on August 16, 

2006.  All water level measurements were performed within an 8-hour period.  MW-28 was 

dry and appeared to be filled with gravel to 3.75 feet below ground surface.  Survey 

information, water depth for the August 2006 sampling event, and water elevation data for the 

September 2005, July 2006, and August 2006 sampling events are presented in Table 1. 

For the September 2005 Groundwater Sampling Report, groundwater elevations were based 

upon well casing elevations as presented in well boring logs. Because of the possibility that 

seasonal frost action may have moved the well casings, introducing error into the elevation 

data, the wells were surveyed by Mr. Scott McClintock, the registered surveyor, as part of 

Bristol’s July 2006 scope of work.  The data from these surveys was used to redraw the 

groundwater elevation contours for September 2005.  The corrected September 2005 

Groundwater Surface Elevation Contour is presented as Figure 4, the July 2006 Groundwater 

Surface Elevation Contour is presented as Figure 5, and the August 2006 Groundwater 

Surface Elevation Contour is presented as Figure 6.   

The groundwater surface elevation data presented on Figures 4 through 6 indicate that: 

• The predominant groundwater flow direction during the summer months in the 
vicinity of the village well is to the northeast, parallel to the toe of the Sevuokuk 
Mountain; 

• The effects of pumping the village well can be seen on the groundwater surface 
elevation data.  Pumping the village well results in the groundwater surface gradient 
becoming steeper upgradient (southwest) of the village well; and 

• The groundwater table dropped approximately one foot between the July 2006 and 
August 2006 sampling events.  This is probably a seasonal event caused by lower 
groundwater recharge rates in late summer. 
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1 Table 1 Water Level Measurements 

 Location Coordinates       

Monitoring Well 
Northing 

(feet)a 
Easting 
(feet)a 

Surveyed 
Elevation 

(feet 
MSL)b 

Depth to 
Water 
(feet) 

Total 
Depth 
(feet) 

Water 
Column 
Depth 
(feet) 

Water 
Elevation 
Sept 2005 

(feet) 

Water 
Elevation 
July 2006 

(feet) 

Water 
Elevation 
Aug 2006 

(feet) 

PWSc 3575838.82 1364299.53 -- 9.35d -- -- -- -- -- 

MW-14 3576453.51 1365197.10 10.31 10.34 10.86 0.51 1.46 1.17 -0.03 

MW-15 3576159.64 1364950.35 10.11 9.80 12.48 2.68 1.90 1.65 0.31 

MW-28e 3576075.32 1364551.00 13.03 dry dry dry dry dry dry 

MW-29 3575964.51 1364744.78 12.39 11.46 15.00 3.54 2.57 2.35 0.93 

MW-30 3576382.91 1364939.07 10.08 9.84 11.30 1.46 1.78 1.52 0.24 

MW-31 3576201.86 1364658.05 13.60 12.34 12.76 0.42 2.40 2.16 1.26 

MW-32 3576026.55 1364844.09 13.28 12.90 15.02 2.12 1.96 1.78 0.38 

Notes: 2 
3 
4 
5 
6 
7 

    
8 

aLocation coordinates for all monitoring wells are in NAD 83 Zone SPC AK 9.  
bSurveyed elevations for monitoring wells are from top of casing. 
cLocation coordinates for PWS were collected from outside the fence on the north side of the well house by GPS and were converted to NAD 83 Zone SPC AK 9. 
dDepth to water information recorded by the City of Gambell. 
eMW-28 appeared to be filled with gravel. 
-- = not available NAD = North American Datum of 1983 
GPS = Global Positioning System PWS = Gambell Public Water System Well 
MSL = mean sea level SPC 

 
= Alaska State Plane Coordinate System 

 MW = Monitoring Well
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Well depth measurements from the original boring logs, as well as all three sampling events, 

are presented in Table 2. 

Table 2 Well Depth Measurements 

Well Depth from Top of Casing 
Monitoring Well Initial Well Deptha September 2005 July 2006 August 2006 

MW-14 11.75 10.75 10.86 10.86 

MW-15 12.75 12.28 12.40 12.48 

MW-28b 16.02 3.37 not measured not measured 

MW-29 15.41 14.90 15.04 15.00 

MW-30 12.48 10.91 11.36 11.30 

MW-31 15.80 12.36 12.78 12.76 

MW-32 15.89 14.41 14.82 15.02 

Notes: 4 
5 
6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

aWell depth was obtained from boring logs.  The length used was from the total depth of casing to top of casing. 
bMW-28 appeared to be filled with gravel during the September 2005 sampling event.   
MW = monitoring well 

Well depth measurements appeared to change between the September 2005 and the July 2006 

sampling events.  The total well depth, as measured during each of these events, was 

compared to the original boring logs.  With the exception of MW-28, which had been filled 

with gravel sometime between development and the September 2005 sampling event, MWs 

ranged from 0.47 feet to 3.44 feet shallower during the September 2005 sampling event than 

is stated on the boring logs.   

It is possible that sediment and small particles gathered in the bottom of the well between 

their original development and the September 2005 sampling event.  Some of this sediment 

could easily have been displaced during sampling in September 2005 because of the use of 

bailers for sampling.  Because well depth was measured in all cases before field screening and 

sampling, the change in well depth would not have been noticed until the next sampling event.  

The lack of significant change in well depth between the July 2006 and August 2006 sampling 

events supports this conclusion since a peristaltic pump, which causes less disturbance to 

sediment at the bottom of the well, was used during the July 2006 and August 2006 sampling 

events.  Given this explanation, well depth measurements taken in August 2006 would not be 

expected to be significantly different from those taken in July 2006:  use of a peristaltic pump 

for sampling in July 2006 would limit the amount of sediment and small particles disturbed 
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from the bottom of the well and removed during sampling.  The short time between sampling 

events would provide little opportunity for additional sediment to be laid down before the 

August 2006 sampling event.   

4.2 FIELD PARAMETER DATA 

Groundwater samples were measured for the following field parameters:  temperature, 

specific conductance, conductivity, salinity, DO, pH, ORP, and turbidity.  Field parameter 

measurements are presented in Table 3.  Because of the potential for bailing to allow the 

sample to oxygenate, wells were purged using a peristaltic pump.  The water was put through 

a flow-through cell where field parameters were taken.  Field parameters and samples for 

PWS were collected from a tap in the well house because collection directly from the well 

was not possible with the existing plumbing.  PWS samples were collected from the same tap 

during all sampling events.  The samples were collected after the roughing filter, which may 

decrease turbidity measurements.   

Temperature results ranged between 0.82 degrees centigrade (°C) and 4.02°C.  For all 

sampling locations DO ranged from 7.87 milligrams per liter (mg/L) to 13.12 mg/L.  One 

hundred percent saturation at 1.0°C occurs at 14 mg/L.  MW-31 DO is very close to complete 

saturation.  Normally, a well is purged until at least three well volumes is removed (and field 

measurements equalize) before a sample is collected to make sure that the water being tested 

is representative of the water in the aquifer surrounding the well, and not the water that had 

been sitting in the well.  The water sitting in the well has been exposed to different conditions, 

for example, it is exposed directly to the atmosphere (via the open well casing).  This can 

affect field measurements (such as DO and redox), as well as analytical measurements.  For 

example, water that may have DRO and be exposed to air (thus a higher DO than otherwise 

found in water in the aquifer) may be biodegraded and, therefore, have lower levels of DRO 

than is found in the surrounding aquifer. 

Because MW-31 could not be purged adequately, the oxygen measurements from the well did 

not reflect the water in the aquifer as much as it reflected water sitting in the well (which had 

been exposed to air and was probably fully oxygenated because of that).  Because MW-31 did 

not recharge quickly enough to allow three well volumes to be purged (or to allow the field 
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parameters to equalize) before water samples were collected, the DO levels measured in MW-

31 must be considered questionable. 

The field parameter data for most sampling locations are consistent with some variations; the 

specific conductance, conductivity, salinity, and turbidity for MW-31 are much higher than 

for other locations.  Specific conductance, conductivity, and salinity measurements are 

related.  The relatively high levels of salinity in MW-31 may cause the high specific 

conductance and conductivity results.  Groundwater was field-screened for salinity to 

determine if saltwater intrusion was an issue.  Salinity results for all monitoring wells, with 

the exception of MW-31, were between 0.08 parts per thousand (ppt) (80 mg/L) and 0.15 ppt 

(150 mg/L).  This is below the ADEC drinking water criteria of 250 mg/L for sodium and 

chloride.  Salinity results for MW-31 were 0.30 ppt (300 mg/L), which is higher than the 

ADEC drinking water criteria of 250 mg/L for sodium and chloride. 

Table 3 Groundwater Field Parameters 

Parameter Units PWSa MW-14 MW-15 MW-29 MW-30 MW-31b MW-32

Temperature °C 1.74 2.67 4.02 5.33 0.82 3.07 2.46 

Specific Conductance µS/cm 105 103 99 166 176 367 140 

Conductivity mS/cm 0.188 0.1180 0.165 0.267 0.326 0.630 0.245 

Salinity ppt 0.09 0.08 0.08 0.13 0.15 0.30 0.12 

Dissolved Oxygen mg/L 10.56 10.83 8.46 7.87 12.64 13.12 9.30 

pH pH units 5.81 5.67 4.98 5.00 7.05 6.38 4.82 

ORP mV 142.4 253.8 298.2 294.6 183.5 225.2 283.7 

Turbidity NTU 0.34 0.36 0.95 0.13 0.72 176 0.33 

14 
15 
16 
17 
18 
19 
20 
21 

Notes: 
Wells were purged until field parameters stabilized, with a minimum of three well volumes purged from each well.  Final 
field parameter results are presented. 
a = PWS samples were collected from within the well house and after a roughing filter; turbidity results may be biased 
low. 
b = MW-31 contained approximately 0.5 liter of water.  The lowest pump setting was used, and the well was allowed to 
recover.  Water level recovered 1.5 inches within eight hours.  Groundwater field parameters were taken from initial 
pumping before well stabilization. 
°C = degrees centigrade NTU = nephelometric turbidity unit(s) 
µS/cm = microsiemens per centimeter, adjusted for temperature ORP = oxygen reduction potential 
mg/L  milligrams per liter pH = potential hydrogen 
mS/cm = millisiemens per centimeter ppt = parts per thousand 
mV = millivolts PWS = Gambell public water system well 
MW = monitoring well    

July 2007 11 REVISED FINAL 



August 2006 Groundwater Sampling Report Gambell FUDS Remedial Investigation 
Contract No. W911KB-05-P-0103 Bristol Project No. 56016 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Turbidity results for all samples, with the exception of MW-31, were below 1.0 nephelometric 

turbidity unit (NTU).  The turbidity result for MW-31 was 176 NTUs.  This is very likely due 

to the low water level in MW-31 and the fact that it did not recharge in a reasonable time.  

Therefore, any water pulled from this well was not reflective of the water surrounding the 

well, but contained particles. 

The pH results average for MW-30 and MW-31 are also higher with pH measured at 7.05 and 

6.38, respectively, compared to an average of 5.26.  ORP levels for all sampling locations 

ranged between 142.4 millivolts (mV) at PWS to 298.2 mV at MW-15.   

4.3 ANALYTICAL DATA 

A summary of groundwater analytical results from the August 2006 groundwater sampling 

event is presented below.  The complete laboratory data package is provided in Appendix B.   

4.3.1 Groundwater 

Analytical results for groundwater samples collected during the August 2006 groundwater 

sampling are presented in Table 4.  Analytical results for trip blanks are presented in Table 5.   

No analytes were detected in the groundwater samples at, or above, their respective cleanup 

levels.  Monitoring well MW-30, MW-30 QC duplicate, MW-30 QA duplicate, and PWS 

contained DRO at 0.495 mg/L, 0.71 mg/L, 0.736 mg/L, and 0.0699 mg/L, respectively.  The 

cleanup level for DRO is 1.5 mg/L.  DRO chromatograms for MW-30, MW-30 QC duplicate, 

and MW-30 QA duplicate, showed patterns that may be consistent with a highly weathered 

middle distillate fuel.  The DRO result from PWS was between the practical quantitation limit 

(PQL) and the method detection limit (MDL); therefore, amounts of DRO cannot be 

accurately quantified.  The DRO chromatogram for PWS was not consistent with a middle 

distillate fuel.  In the opinion of the Project Chemist, the PWS chromatographic pattern 

cannot be definitively identified.  It is not consistent with the pattern of a middle distillate (for 

example, it does not have a single large peak of a gausian-type curve that is commonly seen in 

chromatograms of middle distillate fuels such as Diesel Fuel #2). 
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Monitoring well MW-30, MW-30 QC duplicate, MW-30 QA duplicate, and PWS contained 

RRO at 0.113 mg/L, 0.073 mg/L, 0.110 mg/L, and 0.170 mg/L, respectively.  All RRO results 

were between the PQL and MDL; therefore, amounts of RRO cannot be accurately quantified.  

The RRO chromatogram for PWS was not consistent with a middle distillate fuel.  In the 

opinion of the Project Chemist, the PWS chromatographic pattern cannot be definitively 

identified.  It is not consistent with the pattern of a middle distillate (for example, it does not 

have a single large peak of a gausian-type curve that is commonly seen in chromatograms of 

middle distillate fuels such as Diesel Fuel #2). 
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Table 4 Groundwater Analytical Results 

Sample Number 06GAM05GS17 06GAM05GS22 06GAM05GS23 06GAM05GS25 06GAM05GS19 06GAM05GS21 06GAM05GS20 06GAM05GS18 06GAM05GS24

Location PWS MW-14 MW-15 MW-29 MW-30 MW-30 MW-30 MW-31 MW-32 

Duplicate of       06GAM05GS19 06GAM05GS19   

Parameter Test Method Units 
Cleanup 
Levelsa          

GRO/BTEX             

GRO AK101 mg/L 1.3 ND (0.100) 0.0114 NJ, TB, B ND (0.100) ND (0.100) 0.0171 NJ, TB, B 0.0144 NJ, TB, B ND (0.050) ND (0.100) ND (0.100) 

Benzene SW8260B µg/L 5 ND (0.400) ND (0.400) ND (0.400) ND (0.400) ND (0.400) ND (0.400) ND (0.10) ND (0.400) JL ND (0.400) 

Toluene SW8260B µg/L 1,000 ND (1.00) ND (1.00) ND (1.00) ND (1.00) ND (1.00) ND (1.00) 0.010 NJ, TB, B ND (1.00) JL ND (1.00) 

Ethylbenzene SW8260B µg/L 700 ND (1.00) ND (1.00) ND (1.00) ND (1.00) ND (1.00) ND (1.00) ND (0.10) ND (1.00) JL ND (1.00) 

Total Xylenes SW8260B µg/L 10,000 ND (3.00) ND (3.00) ND (3.00) ND (3.00) ND (3.00) ND (3.00) ND (0.10) ND (3.00) JL ND (3.00) 

DRO/RRO             
DRO AK102 mg/L 1.5 0.0699 NJ ND (0.300) ND (0.300) ND (0.300) 0.495 0.736 0.71 -- ND (0.300) 

RRO AK103 mg/L 1.1 0.170 NJ, B ND (0.500) ND (0.500) ND (0.500) 0.113 NJ 0.110 NJ 0.073 NJ -- ND (0.500) 

Polynuclear Aromatic Hydrocarbons            

Acenaphthene  SW8270C SIM µg/L 2,200 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Acenaphthylene  SW8270C SIM µg/L 2,200b ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Anthracene  SW8270C SIM µg/L 11,000 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Benzo(a)anthracene  SW8270C SIM µg/L 1 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Benzo(a)pyrene  SW8270C SIM µg/L 0.2 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Benzo(b)fluoranthene  SW8270C SIM µg/L 1 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Benzo(g,h,i)perylene  SW8270C SIM µg/L 1,100b ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Benzo(k)fluoranthene  SW8270C SIM µg/L 10 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) -- -- ND (0.0500) 

Chrysene SW8270C SIM  µg/L 100 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Dibenzo(a,h)anthracene  SW8270C SIM µg/L 0.1 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Fluoranthene  SW8270C SIM µg/L 1,460 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Fluorene SW8270C SIM  µg/L 1,460 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Indeno(1,2,3-c,d)pyrene  SW8270C SIM µg/L 1 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Naphthalene  SW8270C SIM µg/L 700 ND (0.100) ND (0.100) ND (0.100) ND (0.100) ND (0.100) ND (0.100) 0.0070 NJ, JH -- ND (0.100) 

Phenanthrene  SW8270C SIM µg/L 11,000b ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 

Pyrene SW8270C SIM  µg/L 1,100 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0500) ND (0.10) -- ND (0.0500) 
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Table 4 Groundwater Analytical Results (continued) 

Sample Number 06GAM05GS17 06GAM05GS22 06GAM05GS23 06GAM05GS25 06GAM05GS19 06GAM05GS21 06GAM05GS20 06GAM05GS18 06GAM05GS24

Location PWS MW-14 MW-15 MW-29 MW-30 MW-30 MW-30 MW-31 MW-32 

Duplicate of       06GAM05GS19 06GAM05GS19   

Parameter Test Method Units 
Cleanup 
Levelsa          

Total Metals             

Arsenic   SW6020 µg/L 50 ND (10.0) ND (10.0) ND (10.0) ND (10.0) ND (10.0) ND (10.0) 0.93 NJ, J ND (10.0) ND (10.0) 

Barium SW6020 µg/L 2,000 3.56 B 6.61 B 7.55 B 19.5 ND (3.00) ND (3.00) 0.54 NJ, J 12.3 13.7 

Cadmium SW6020 µg/L 5 ND (2.00) ND (2.00) ND (2.00) ND (2.00) ND (2.00) ND (2.00) ND (2.0) J ND (2.00) ND (2.00) 

Chromium     SW\6020 µg/L 100 5.83 4.97 9.09 7.69 ND (4.00) ND (4.00) 3.5 J ND (4.00) 6.62 

Lead SW6020 µg/L 15 2.83 0.520 NJ, B ND (1.00) ND (1.00) ND (1.00) 0.391 NJ, B 0.12 NJ, J 10.3 0.421 NJ, B 

Nickel SW6020 µg/L 100 1.49 NJ 1.66 NJ 1.19 NJ 1.82 NJ 1.31 NJ 1.16 NJ 1.5 NJ, J 7.36 2.11 

Vanadium   SW6020 µg/L 260 ND (20.0) ND (20.0) ND (20.0) 28.1 ND (20.0) ND (20.0) ND (2.0) J ND (20.0) ND (20.0) 

Notes: 
a18AAC75, Table C, Groundwater Cleanup Levels (updated October 16, 2005) unless note b. 
bAlaska Department of Environmental Conservation Technical Memorandum 01-007 dated November 24, 2003, calculated Table C Groundwater Cleanup Levels 

µg/L        
     

= micrograms per liter GRO = gasoline-range organics NJ = results between PQL and MDL, value estimated 
-- = not available J = value estimated PQL = practical quantitation limit 
AK = State of Alaska Method JL = value estimated with a potential low bias PWS = Gambell public water system well 
B  = Analyte found in sample less than 5 times the concentration in the method blank; results may be biased high or false positive. MDL = method detection limit RRO =  residual-range organics 
BTEX = benzene, toluene, ethylbenzene, and total xylenes mg/L = milligrams per liter SIM =  selective ion monitoring 
DRO  = diesel-range organics MW = monitoring well SW = EPA Solid Waste Method 
EPA = U.S. Environmental Protection Agency ND = nondetect TB = Analyte found in sample 5 times the concentration in the trip blank; results may be biased high or false positive. 
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1 Table 5 Trip Blank Results 

Sample Type Trip Blank Trip Blank Trip Blank Trip Blank 

Collection Date    8/16/06 

Sample Number 05GAM05GSTB4-1 05GAM05GSTB4-2 05GAM05GSTB4-3 05GAM05GSTB5 

Laboratory Number SGS1064875-10 SGS1064875-11 SGS1064875-12 STL 580-3377-2 

 Units     

GRO µg/L ND (100) 111 ND (100) ND (0.050) 

Benzene µg/L ND (0.400) ND (0.400) ND (0.400) ND (1.0) 

Toluene µg/L ND (1.00) ND (1.00) ND (1.00) 0.089 NJ, B 

Ethylbenzene µg/L ND (1.00) ND (1.00) ND (1.00) ND (1.0) 

Total Xylenes µg/L ND (3.00) ND (3.00) ND (3.00) ND (1.0) 

Notes: 2 
      

 

µg/L = micrograms per liter ND = nondetect
NJ = results between PQL and MDL, value estimated 

B = Analyte found in sample less than 5 times the concentration in the method blank.  Results may 
be high or false positive. PQL = practical quantitation limit 

GRO = gasoline-range organics SGS = SGS Environmental Services, Inc.  
MDL = method detection limit STL = Severn Trent Laboratories, Inc. 
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Because of low well recovery volumes, only GRO and BTEX samples were collected from 

MW-31.  Neither GRO or BTEX was present at a concentration above the MDL.  

Chromatograms from previous sampling events showed a pattern consistent with a middle 

distillate fuel from MW-31.   

GRO was detected in MW-14, MW-30 and MW-30 duplicate at 0.0114 mg/L, 0.0171 mg/L, 

and 0.0144 mg/L.  The results were between the PQL and MDL; therefore, amounts of GRO 

cannot be accurately quantified.  Also, amounts of GRO were found in the sample at less than 

five times the concentration in the method blank and amounts of GRO for the samples from 

MW-30 were found in the sample at less than five times the concentration in the trip blank.  

Results may be biased high or false positive and have been flagged appropriately.   

Metals were variously detected in each of the monitoring wells and PWS.  The metals barium, 

chromium, lead, nickel, and vanadium were detected at very low levels from these wells. 

4.3.2 Quality Assurance/Quality Control Samples 

QA/QC samples were collected during the August 2006 groundwater sampling event.  

Laboratory-prepared method blanks, laboratory control samples, laboratory sample duplicates, 

and trip blanks, were also part of the QA/QC program.  Analytical results for the trip blanks 

are provided in Table 5. 

QA/QC (duplicate/triplicate) samples were collected at a rate of one per 10 samples, or 10 

percent.  QC samples were analyzed by SGS for the same parameters, and in the same 

extraction batches as the primary samples.  QA samples were sent to STL and were analyzed 

for the same parameters as primary samples.  QA/QC samples can be used to evaluate the 

precision and reproducibility of primary sample results.   

Trip blanks were submitted with each sample delivery, and were analyzed for GRO/BTEX.  

No equipment rinsate samples or field blanks were collected.  Three trip blanks for four 

coolers were submitted to SGS.  All of the submitted trip blanks were below PQL levels for 

all analytes, with the exception of GRO in trip blank 05GAM05GSTB-4 which was detected 

at 111 micrograms per liter.  The results for samples associated with trip blank 
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05GAM05GSTB-4 and those shipped without an accompanying trip blank have been 

qualified. 

The trip blank submitted to STL contained toluene below the PQL.  This compound was also 

found in the associated method blank. 

4.3.3 Data Verification Report 

All laboratory results generated as part of the August 2006 groundwater sampling event have 

undergone data verification and review.  The Chemical Data Quality Review Report and the 

Chemical Data Quality Assurance Report are presented in Appendices C and D, respectively.  

The ADEC Data Review Checklists are presented in Appendix E.  In summary, the data 

verification found most data usable as delivered by the analytical laboratories.  Some data 

required qualification due to results of field QA/QC, laboratory QA/QC, or failure to adhere 

to method criteria, and have been flagged appropriately.  No data was rejected.  Data is 

presented with appropriate qualifiers in both tables and figures (where applicable) in this 

Groundwater Sampling Report. 

No analytes were detected in the groundwater samples at, or above, their respective cleanup 

levels.  GRO was detected in MW-14, MW-30, and MW-30 duplicate; DRO was detected in 

PWS, MW-30, and MW-30 duplicate; and RRO was detected in PWS, MW-30, and MW-30 

duplicate.  Some metals were detected in all monitoring wells. 

4.4 USACE AND STAKEHOLDER REVIEW 

This is the revised final report submitted for this project.  The final report was submitted on 

May 25, 2007.  This revised final report addresses USACE comments that were not 

adequately addressed in the final report.  USACE and stakeholder comments were addressed 

and incorporated into this document.  Comments made by the USACE and stakeholders on 

earlier versions of this document are presented in Appendix F. 
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ANALYTICAL REPORT

Job Number:  580-3377-1

Job Description:  Gambell FUDS

For:

Bristol Env & Eng Services Corporation

111 W. 16th Ave.

Suite 301

Anchorage, AK  99501

Attention: Ms. Michelle T. Turner

Terri L Torres

Project Manager II

ttorres@stl-inc.com

09/18/2006

STL Seattle is a part of Severn Trent Laboratories, Inc.

This report is issued solely for the use of the person or company to whom it is addressed.  Any use, copying or disclosure other than 
by the intended recipient is unauthorized.  If you have received this report in error, please notify the sender immediately at 
253-922-2310 and destroy this report immediately.

Project Manager: Terri L Torres

STL Seattle   5755 8th Street East, Tacoma, WA  98424
Tel (253) 922-2310  Fax (253) 922-5047  www.stl-inc.com

Severn Trent Laboratories, Inc.
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Case Narrative for job: 580-3377 
 
Client:  Bristol Env & Eng Services Corporation          
Date:  09/15/2006 
 
VOLATILE ORGANICS 
Samples 580-3377-1 and 580-3377-2 were analyzed for BTEX in accordance with EPA SW-846 
Method 8260B.  The samples were analyzed on 08/31/2006, which was one day past the 
required method holding time.    
 
There were no manual integrations performed on the field or quality control samples in this 
project. 
 
The recovery of the surrogate Trifluorotoluene in sample 580-3377-1 exceeded quality control 
limits.  All other surrogates were within control limits.  No further action was taken on this outlier. 
 
Toluene was detected in method blank MB 580-10651/1 at a level that was above the method 
detection limit but below the reporting limit. The value should be considered an estimate, and has 
been flagged “J”.  The associated sample results have been flagged “B”. 
 
No other difficulties were encountered during the volatile organics analyses. 
 
All other quality control parameters were within the acceptance limits. 
 
SEMIVOLATILE ORGANICS 
Sample 580-3377-1 was analyzed for semivolatile organics in accordance with EPA SW-846 
Method 8270C.  The sample was prepared and analyzed on 08/25/2006, which was two days 
past the method required holding time for preparation.  The sample was analyzed within the 
method required holding time. 
 
There were no manual integrations performed on the field or quality control samples in this 
project. 
 
The recoveries of Acenaphthylene and Benzo[a]pyrene in the LCS and the LCSD associated with 
analytical batch 580-10210 exceeded the QC acceptance limits. The recoveries for these 
compounds in both the LCS and LCSD were high, however the recoveries in the LCSD were 
within the DoD marginal exceedance limits. These compounds were not detected in the 
associated sample. No further action was taken on these outliers.  
 
The recoveries of several analytes in the LCS and the LCSD associated with analytical batch 
580-10210 exceeded the QC acceptance limits. The recoveries for these compounds in both the 
LCS and LCSD were high, however the recoveries were within the DoD marginal exceedance 
limits. No further action was taken on these outliers.  
 
No other difficulties were encountered during the semivolatile organics analysis. 
 
All other quality control parameters were within the acceptance limits. 
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GASOLINE RANGE ORGANICS 
Samples 580-3377-1 and 580-3377-2 were analyzed for gasoline range organics in accordance 
with State of Alaska Method AK101.  The samples were analyzed on 08/31/2006, which was one 
day past the required method holding time.    
 
There were no manual integrations performed on the field or quality control samples in this 
project. 
 
No other difficulties were encountered during the gasoline range organics analyses. 
 
All quality control parameters were within the acceptance limits. 
 
DIESEL AND RESIDUAL RANGE ORGANICS 
Sample 580-3377-1 was analyzed for diesel and residual range organics in accordance with 
State of Alaska Method AK102 and AK103.  The sample was prepared and analyzed on 
08/25/2006, which was two days past the method required holding time for preparation.  The 
sample was analyzed within the method required holding time. 
 
Following DoD QSM guidelines, manual integrations were performed only when necessary and 
are in compliance with the laboratory’s standard operating procedure, Acceptable Manual 
Integration Practices, SOP No.: S-Q-004, including Addendum 1. The reason(s) for manual 
integration have been documented on the affected chromatogram(s), which is/are provided in the 
raw data package. The raw data also includes the original chromatogram(s) prior to any manual 
integration being performed. Manual integrations were performed on the following samples 
analyzed on May 2, 2006; IC 49920 5000 AK.  Manual integrations were performed on the 
following samples analyzed on August 25, 2006; 580-3377-H-1-A.  
 
No other difficulties were encountered during the DRO and RRO analysis. 
 
All quality control parameters were within the acceptance limits. 
 
TOTAL RECOVERABLE METALS 
Sample 580-3377-1 was analyzed for total recoverable metals in accordance with EPA SW-846 
Method 6020.  The samples were prepared and analyzed on 08/29/2006, which was within the 
method required holding times.    
 
Sample 580-3377-1 required dilution prior to analysis. 
 
Barium, Chromium, Lead, Nickel and Vanadium were detected in method blank MB 580-10401/8-
A at levels that were above the method detection limit but below the reporting limit.  The values 
should be considered estimates, and have been flagged “J”.  The associated sample results have 
been flagged “B”. 
 
No other difficulties were encountered during the total recoverable metals analysis. 
 
All other quality control parameters were within the acceptance limits. 
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METHOD SUMMARY

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Description Preparation MethodMethodLab Location

WaterMatrix:

Volatile Organic Compounds by GC/MS SW846   8260BSTL SEA

SW846   5030BPurge-and-Trap STL SEA

Semivolatile Organic Compounds by GC/MS (Selective Ion 
Monitoring)

SW846   8270CSTL SEA

SW846   3510CSeparatory Funnel Liquid-Liquid Extraction STL SEA

Gasoline Range Organics ADEC   AK101STL SEA

SW846   5030BPurge-and-Trap STL SEA

Nonhalogenated Organics by FID (Diesel Range Organics & 
Residual Range Organics

ADEC   AK102 & 103STL SEA

SW846   3510CSeparatory Funnel Liquid-Liquid Extraction STL SEA

Inductively Coupled Plasma - Mass Spectrometry SW846   6020STL SEA

SW846   3005AAcid Digestion of Waters for Total Recoverable or STL SEA

LAB REFERENCES:

STL SEA = STL Seattle

METHOD REFERENCES:

SW846 - "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 
And Its Updates.

STL Seattle
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SAMPLE SUMMARY

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Client Sample IDLab Sample ID Client Matrix
Date/Time 
Sampled

Date/Time 
Received

08/16/2006  1330 08/23/2006  090006GAM05GS20580-3377-1 Water

08/16/2006  1330 08/23/2006  090006GAM05GSTB5580-3377-2 Water

STL Seattle
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Analytical Data

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

06GAM05GS20

08/16/2006  1330

08/23/2006  0900Client Matrix:

8260B Volatile Organic Compounds by GC/MS

580-3377-1

Water

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

08/31/2006  2253

08/31/2006  2253

1.0

8260B Analysis Batch: 580-10651

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: SEA003

MS166920.D

5   mL

5   mL

5030B

Analyte Result (ug/L) RLMDLQualifier

ND H 1.00.10Benzene
0.10 J H B 1.00.066Toluene
ND H 1.00.085Ethylbenzene
ND H 2.00.17m-Xylene & p-Xylene
ND H 1.00.068o-Xylene

Surrogate %Rec Acceptance Limits

104 80 - 120Fluorobenzene (Surr)
105 80 - 120Toluene-d8 (Surr)
105 80 - 120Ethylbenzene-d10
103 80 - 1204-Bromofluorobenzene (Surr)
122 80 - 120XTrifluorotoluene (Surr)
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Analytical Data

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

06GAM05GSTB5

08/16/2006  1330

08/23/2006  0900Client Matrix:

8260B Volatile Organic Compounds by GC/MS

580-3377-2

Water

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

08/31/2006  2231

08/31/2006  2231

1.0

8260B Analysis Batch: 580-10651

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: SEA003

MS166919.D

5   mL

5   mL

5030B

Analyte Result (ug/L) RLMDLQualifier

ND H 1.00.10Benzene
0.089 J H B 1.00.066Toluene
ND H 1.00.085Ethylbenzene
ND H 2.00.17m-Xylene & p-Xylene
ND H 1.00.068o-Xylene

Surrogate %Rec Acceptance Limits

104 80 - 120Fluorobenzene (Surr)
104 80 - 120Toluene-d8 (Surr)
104 80 - 120Ethylbenzene-d10
102 80 - 1204-Bromofluorobenzene (Surr)
117 80 - 120Trifluorotoluene (Surr)
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Analytical Data

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

06GAM05GS20

08/16/2006  1330

08/23/2006  0900Client Matrix:

8270C Semivolatile Organic Compounds by GC/MS (Selective Ion Monitoring)

580-3377-1

Water

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

08/25/2006  0814

08/25/2006  1321

1.0

8270C Analysis Batch: 580-10237

Prep Batch: 580-10210

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: SEA023

HP02201.D

975   mL

10   mL

3510C

Analyte Result (ug/L) RLMDLQualifier

0.0070 J * 0.100.0062Naphthalene
ND * 0.130.00922-Methylnaphthalene
ND 0.100.0331-Methylnaphthalene
ND * 0.100.0041Acenaphthylene
ND * 0.100.0031Acenaphthene
ND * 0.100.0082Fluorene
ND 0.100.0031Phenanthrene
ND * 0.100.0082Anthracene
ND 0.100.0092Fluoranthene
ND 0.100.013Pyrene
ND * 0.100.0092Benzo[a]anthracene
ND * 0.100.0092Chrysene
ND 0.210.032Benzofluoranthene
ND * 0.210.062Benzo[a]pyrene
ND 0.100.015Indeno[1,2,3-cd]pyrene
ND 0.100.012Dibenz(a,h)anthracene
ND 0.100.018Benzo[g,h,i]perylene

Surrogate %Rec Acceptance Limits

108 34 - 146Nitrobenzene-d5
94 35 - 1432-Fluorobiphenyl
97 35 - 166Terphenyl-d14
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Analytical Data

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

06GAM05GS20

08/16/2006  1330

08/23/2006  0900Client Matrix:

AK101 Gasoline Range Organics

580-3377-1

Water

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

08/31/2006  2253

08/31/2006  2253

1.0

AK101 Analysis Batch: 580-10655

Column ID:

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: SEA003

CS166920.D

5   mL

5   mL

PRIMARY

5030B

Analyte Result (mg/L) RLMDLQualifier

ND H 0.0500.010Gasoline Range Organics (GRO)-C6-C10

Surrogate %Rec Acceptance Limits

103 60 - 120Trifluorotoluene (Surr)
101 60 - 1204-Bromofluorobenzene (Surr)
109 60 - 120Ethylbenzene-d10
101 60 - 120Fluorobenzene (Surr)
111 60 - 120Toluene-d8 (Surr)
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Analytical Data

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

06GAM05GSTB5

08/16/2006  1330

08/23/2006  0900Client Matrix:

AK101 Gasoline Range Organics

580-3377-2

Water

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

08/31/2006  2231

08/31/2006  2231

1.0

AK101 Analysis Batch: 580-10655

Column ID:

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: SEA003

CS166919.D

5   mL

5   mL

PRIMARY

5030B

Analyte Result (mg/L) RLMDLQualifier

ND H 0.0500.010Gasoline Range Organics (GRO)-C6-C10

Surrogate %Rec Acceptance Limits

100 60 - 120Trifluorotoluene (Surr)
101 60 - 1204-Bromofluorobenzene (Surr)
109 60 - 120Ethylbenzene-d10
101 60 - 120Fluorobenzene (Surr)
111 60 - 120Toluene-d8 (Surr)
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Analytical Data

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

06GAM05GS20

08/16/2006  1330

08/23/2006  0900Client Matrix:

AK102 & 103 Nonhalogenated Organics by FID (Diesel Range Organics & Residual Range Organics

580-3377-1

Water

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

08/25/2006  0807

08/25/2006  1253

1.0

AK102 & 103 Analysis Batch: 580-10239

Prep Batch: 580-10208

Column ID:

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: SEA015

PL13664.D

970   mL

1   mL

PRIMARY

3510C

Analyte Result (mg/L) RLMDLQualifier

0.71 0.100.023DRO (nC10-<nC25)
0.073 J 0.100.027RRO (nC25-nC36)

Surrogate %Rec Acceptance Limits

85 60 - 120o-Terphenyl
99 60 - 120Mn-Triacontane-d62
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Analytical Data

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Client Sample ID: 06GAM05GS20

Lab Sample ID:

Client Matrix:

Date Sampled:

Date Received:

08/16/2006  1330

08/23/2006  0900

580-3377-1

Water

6020 Inductively Coupled Plasma - Mass Spectrometry-Total Recoverable

Method:

Preparation:

Dilution:

Date Analyzed:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:08/29/2006  1917

08/29/2006  1147

SEA026

N/A

50   mL

50   mL

Analyte Result (mg/L) Qualifier MDL RL

5.0

6020 Analysis Batch: 580-10422

3005A Prep Batch: 580-10401

0.00093 J 0.00200.00037Arsenic
0.00054 J B 0.00200.000091Barium
ND 0.00200.000037Cadmium
0.0035 B 0.00200.00014Chromium
0.00012 J B 0.00200.000016Lead
0.0015 J B 0.00200.000052Nickel
ND 0.00200.00034Vanadium
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Quality Control Results

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

QC Association Summary

Lab Sample ID Client Sample ID Client Matrix Method Prep Batch

Report
Basis

GC/MS VOA

Analysis Batch:580-10651
Lab Control Spike Water 8260BLCS 580-10651/2 T
Lab Control Spike Duplicate Water 8260BLCSD 580-10651/3 T
Method Blank Water 8260BMB 580-10651/1 T

Water06GAM05GS20 8260B580-3377-1 T
Water06GAM05GSTB5 8260B580-3377-2 T

Report Basis

T = Total

GC/MS Semi VOA

Prep Batch: 580-10210
Lab Control Spike Water 3510CLCS 580-10210/2-A T
Lab Control Spike Duplicate Water 3510CLCSD 580-10210/3-A T
Method Blank Water 3510CMB 580-10210/1-A T

Water06GAM05GS20 3510C580-3377-1 T

Analysis Batch:580-10237
Lab Control Spike Water 580-102108270CLCS 580-10210/2-A T
Lab Control Spike Duplicate Water 580-102108270CLCSD 580-10210/3-A T
Method Blank Water 580-102108270CMB 580-10210/1-A T

Water 580-1021006GAM05GS20 8270C580-3377-1 T

Report Basis

T = Total

GC VOA

Analysis Batch:580-10655
Lab Control Spike Water AK101LCS 580-10655/2 T
Lab Control Spike Duplicate Water AK101LCSD 580-10655/3 T
Method Blank Water AK101MB 580-10655/1 T

Water06GAM05GS20 AK101580-3377-1 T
Water06GAM05GSTB5 AK101580-3377-2 T

Report Basis

T = Total

STL Seattle
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Quality Control Results

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

QC Association Summary

Lab Sample ID Client Sample ID Client Matrix Method Prep Batch

Report
Basis

GC Semi VOA

Prep Batch: 580-10208
Lab Control Spike Water 3510CLCS 580-10208/2-A T
Lab Control Spike Duplicate Water 3510CLCSD 580-10208/3-A T
Method Blank Water 3510CMB 580-10208/1-A T

Water06GAM05GS20 3510C580-3377-1 T

Analysis Batch:580-10239
Lab Control Spike Water 580-10208AK102 & 103LCS 580-10208/2-A T
Lab Control Spike Duplicate Water 580-10208AK102 & 103LCSD 580-10208/3-A T
Method Blank Water 580-10208AK102 & 103MB 580-10208/1-A T

Water 580-1020806GAM05GS20 AK102 & 103580-3377-1 T

Report Basis

T = Total

Metals

Prep Batch: 580-10401
Lab Control Spike Water 3005ALCS 580-10401/9-A R
Lab Control Spike Duplicate Water 3005ALCSD 580-10401/10-A R
LCS-Standard Reference Material Water 3005ALCSSRM 580-10401/11-A R
Method Blank Water 3005AMB 580-10401/8-A R

Water06GAM05GS20 3005A580-3377-1 R
Duplicate Water 3005A580-3377-1DU R
Matrix Spike Water 3005A580-3377-1MS R
Matrix Spike Duplicate Water 3005A580-3377-1MSD R

Analysis Batch:580-10422
Lab Control Spike Water 580-104016020LCS 580-10401/9-A R
Lab Control Spike Duplicate Water 580-104016020LCSD 580-10401/10-A R
LCS-Standard Reference Material Water 580-104016020LCSSRM 580-10401/11-A R
Method Blank Water 580-104016020MB 580-10401/8-A R

Water 580-1040106GAM05GS20 6020580-3377-1 R
Duplicate Water 580-104016020580-3377-1DU R
Matrix Spike Water 580-104016020580-3377-1MS R
Matrix Spike Duplicate Water 580-104016020580-3377-1MSD R

Report Basis

R = Total Recoverable

STL Seattle
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

08/31/2006  1846

Method Blank - Batch:  580-10651

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   580-10651

Prep Batch: N/A

08/31/2006  1846

MS166909.D

5   mL

5   mL

Units: ug/L

Method: 8260B
Preparation: 5030B

SEA003MB 580-10651/1

Analyte RLMDLQualResult

ND 1.00.10Benzene
0.077 J 1.00.066Toluene
ND 1.00.085Ethylbenzene
ND 2.00.17m-Xylene & p-Xylene
ND 1.00.068o-Xylene

Surrogate % Rec Acceptance Limits

Fluorobenzene (Surr) 104 80 - 120
Toluene-d8 (Surr) 104 80 - 120
Ethylbenzene-d10 104 80 - 120
4-Bromofluorobenzene (Surr) 103 80 - 120
Trifluorotoluene (Surr) 107 80 - 120

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

08/31/2006  1909

08/31/2006  1931

Lab Control Spike/
Lab Control Spike Duplicate Recovery Report - Batch:  580-10651

1.0

1.0

Water

LCS Lab Sample ID:

LCSD Lab Sample ID:

Client Matrix:

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Water

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

ug/L

08/31/2006  1909

Prep Batch: N/A

Analysis Batch:   580-10651

MS166910.D

5   mL

5   mL

MS166911.D

5   mL

5   mL

ug/L

08/31/2006  1931

Analysis Batch:   580-10651

Prep Batch: N/A

Method: 8260B
Preparation: 5030B

SEA003

SEA003

LCS 580-10651/2

LCSD 580-10651/3

Analyte LCSD QualLCS QualRPD LimitRPDLimitLCSDLCS

% Rec.

8487 80 - 120 3 12Benzene

8993 75 - 120 4 12Toluene

9294 75 - 125 2 20Ethylbenzene

9598 75 - 130 3 20m-Xylene & p-Xylene

9495 80 - 120 2 20o-Xylene

Surrogate LCS % Rec LCSD % Rec Acceptance Limits

Fluorobenzene (Surr) 104 105 80 - 120
Toluene-d8 (Surr) 104 104 80 - 120
Ethylbenzene-d10 103 104 80 - 120
4-Bromofluorobenzene (Surr) 103 104 80 - 120
Trifluorotoluene (Surr) 108 104 80 - 120

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

Water

Date Analyzed: Date Analyzed:08/31/2006  1909 08/31/2006  1931

Dilution: Dilution:1.0 1.0

LCS Lab Sample ID:

Client Matrix:

Date Prepared:

LCSD Lab Sample ID:

Client Matrix: Water

Date Prepared:08/31/2006  1909 08/31/2006  1931

Lab Control Spike/
Lab Control Spike Duplicate Data Report - Batch:  580-10651

Method: 8260B
Preparation: 5030B

Units: ug/LLCS 580-10651/2 LCSD 580-10651/3

LCSD 
Result/Qual

LCS 
Result/Qual

LCSD Spike 
Amount

LCS Spike 
AmountAnalyte

21.021.725.0 25.0Benzene
22.323.225.0 25.0Toluene
22.923.525.0 25.0Ethylbenzene
47.348.950.0 50.0m-Xylene & p-Xylene
23.423.825.0 25.0o-Xylene

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

08/25/2006  1159

Method Blank - Batch:  580-10210

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Analysis Batch:   580-10237

Prep Batch:   580-10210

08/25/2006  0814

HP02198.D

1000   mL

10   mL

Units: ug/L

Method: 8270C
Preparation: 3510C

SEA023MB 580-10210/1-A

Analyte RLMDLQualResult

ND 0.100.0060Naphthalene
ND 0.130.00902-Methylnaphthalene
ND 0.100.0321-Methylnaphthalene
ND 0.100.0040Acenaphthylene
ND 0.100.0030Acenaphthene
ND 0.100.0080Fluorene
ND 0.100.0030Phenanthrene
ND 0.100.0080Anthracene
ND 0.100.0090Fluoranthene
ND 0.100.013Pyrene
ND 0.100.0090Benzo[a]anthracene
ND 0.100.0090Chrysene
ND 0.200.031Benzofluoranthene
ND 0.200.060Benzo[a]pyrene
ND 0.100.015Indeno[1,2,3-cd]pyrene
ND 0.100.012Dibenz(a,h)anthracene
ND 0.100.018Benzo[g,h,i]perylene

Surrogate % Rec Acceptance Limits

Nitrobenzene-d5 117 34 - 146
2-Fluorobiphenyl 111 35 - 143
Terphenyl-d14 112 35 - 166

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

08/25/2006  1227

08/25/2006  1254

Lab Control Spike/
Lab Control Spike Duplicate Recovery Report - Batch:  580-10210

1.0

1.0

Water

LCS Lab Sample ID:

LCSD Lab Sample ID:

Client Matrix:

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Client Matrix: Water

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

ug/L

08/25/2006  0814

Prep Batch:   580-10210

Analysis Batch:   580-10237

HP02199.D

1000   mL

10   mL

HP02200.D

1000   mL

10   mL

ug/L

08/25/2006  0814

Analysis Batch:   580-10237

Prep Batch:   580-10210

Method: 8270C
Preparation: 3510C

SEA023

SEA023

LCS 580-10210/2-A

LCSD 580-10210/3-A

Analyte LCSD QualLCS QualRPD LimitRPDLimitLCSDLCS

% Rec.

108115 40 - 100 6 32 * *Naphthalene

108114 45 - 105 5 30 * *2-Methylnaphthalene

110116 50 - 150 6 501-Methylnaphthalene

115121 50 - 105 5 45 * *Acenaphthylene

107112 45 - 110 4 27 *Acenaphthene

114119 50 - 110 4 29 * *Fluorene

107113 50 - 115 6 24Phenanthrene

106113 55 - 110 6 28 *Anthracene

103113 55 - 115 10 22Fluoranthene

101110 50 - 130 8 38Pyrene

117125 55 - 110 7 29 * *Benzo[a]anthracene

112117 55 - 110 5 33 * *Chrysene

117122 45 - 125 4 41Benzofluoranthene

119129 55 - 110 8 27 * *Benzo[a]pyrene

107120 45 - 125 11 34Indeno[1,2,3-cd]pyrene

105116 40 - 125 10 42Dibenz(a,h)anthracene

94104 40 - 125 10 32Benzo[g,h,i]perylene

Surrogate LCS % Rec LCSD % Rec Acceptance Limits

Nitrobenzene-d5 120 116 34 - 146
2-Fluorobiphenyl 105 101 35 - 143
Terphenyl-d14 107 98 35 - 166

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

Water

Date Analyzed: Date Analyzed:08/25/2006  1227 08/25/2006  1254

Dilution: Dilution:1.0 1.0

LCS Lab Sample ID:

Client Matrix:

Date Prepared:

LCSD Lab Sample ID:

Client Matrix: Water

Date Prepared:08/25/2006  0814 08/25/2006  0814

Lab Control Spike/
Lab Control Spike Duplicate Data Report - Batch:  580-10210

Method: 8270C
Preparation: 3510C

Units: ug/LLCS 580-10210/2-A LCSD 580-10210/3-A

LCSD 
Result/Qual

LCS 
Result/Qual

LCSD Spike 
Amount

LCS Spike 
AmountAnalyte

* *10.811.510.0 10.0Naphthalene
* *10.811.410.0 10.02-Methylnaphthalene

11.011.610.0 10.01-Methylnaphthalene
* *11.512.110.0 10.0Acenaphthylene
* 10.711.210.0 10.0Acenaphthene
* *11.411.910.0 10.0Fluorene

10.711.310.0 10.0Phenanthrene
* 10.611.310.0 10.0Anthracene

10.311.310.0 10.0Fluoranthene
10.111.010.0 10.0Pyrene

* *11.712.510.0 10.0Benzo[a]anthracene
* *11.211.710.0 10.0Chrysene

23.424.320.0 20.0Benzofluoranthene
* *11.912.910.0 10.0Benzo[a]pyrene

10.712.010.0 10.0Indeno[1,2,3-cd]pyrene
10.511.610.0 10.0Dibenz(a,h)anthracene
9.4410.410.0 10.0Benzo[g,h,i]perylene

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

08/31/2006  1846

Method Blank - Batch:  580-10655

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Analysis Batch:   580-10655

Prep Batch: N/A

08/31/2006  1846

CS166909.D

5   mL

5   mL

Units: mg/L

Column ID: PRIMARY

Method: AK101
Preparation: 5030B

SEA003MB 580-10655/1

Analyte RLMDLQualResult

ND 0.0500.010Gasoline Range Organics (GRO)-C6-C10

Surrogate % Rec Acceptance Limits

Trifluorotoluene (Surr) 94 60 - 120
4-Bromofluorobenzene (Surr) 101 60 - 120
Ethylbenzene-d10 109 60 - 120
Fluorobenzene (Surr) 101 60 - 120
Toluene-d8 (Surr) 111 60 - 120

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

08/31/2006  1954

08/31/2006  2016

Lab Control Spike/
Lab Control Spike Duplicate Recovery Report - Batch:  580-10655

1.0

1.0

Water

LCS Lab Sample ID:

LCSD Lab Sample ID:

Client Matrix:

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Column ID:

Client Matrix: Water

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Column ID:

mg/L

08/31/2006  1954

Prep Batch: N/A

Analysis Batch:   580-10655

CS166912.D

5   mL

5   mL

PRIMARY

CS166913.D

5   mL

5   mL

PRIMARY

mg/L

08/31/2006  2016

Analysis Batch:   580-10655

Prep Batch: N/A

Method: AK101
Preparation: 5030B

SEA003

SEA003

LCS 580-10655/2

LCSD 580-10655/3

Analyte LCSD QualLCS QualRPD LimitRPDLimitLCSDLCS

% Rec.

8486 60 - 120 3 20Gasoline Range Organics (GRO)-C6-C10

Surrogate LCS % Rec LCSD % Rec Acceptance Limits

Trifluorotoluene (Surr) 100 97 60 - 120
4-Bromofluorobenzene (Surr) 103 102 60 - 120
Ethylbenzene-d10 109 108 60 - 120
Fluorobenzene (Surr) 105 105 60 - 120
Toluene-d8 (Surr) 108 106 60 - 120

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

Water

Date Analyzed: Date Analyzed:08/31/2006  1954 08/31/2006  2016

Dilution: Dilution:1.0 1.0

LCS Lab Sample ID:

Client Matrix:

Date Prepared:

LCSD Lab Sample ID:

Client Matrix: Water

Date Prepared:08/31/2006  1954 08/31/2006  2016

Lab Control Spike/
Lab Control Spike Duplicate Data Report - Batch:  580-10655

Method: AK101
Preparation: 5030B

Units: mg/LLCS 580-10655/2 LCSD 580-10655/3

LCSD 
Result/Qual

LCS 
Result/Qual

LCSD Spike 
Amount

LCS Spike 
AmountAnalyte

1.051.081.25 1.25Gasoline Range Organics (GRO)-C6-C10

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

08/25/2006  1141

Method Blank - Batch:  580-10208

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Analysis Batch:   580-10239

Prep Batch:   580-10208

08/25/2006  0807

PL13661.D

1000   mL

1   mL

Units: mg/L

Method: AK102 & 103
Preparation: 3510C

SEA015MB 580-10208/1-A

Analyte RLMDLQualResult

ND 0.100.022DRO (nC10-<nC25)
ND 0.100.026RRO (nC25-nC36)

Surrogate % Rec Acceptance Limits

o-Terphenyl 88 60 - 120
n-Triacontane-d62 98 60 - 120

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

08/25/2006  1201

08/25/2006  1227

Lab Control Spike/
Lab Control Spike Duplicate Recovery Report - Batch:  580-10208

1.0

1.0

Water

LCS Lab Sample ID:

LCSD Lab Sample ID:

Client Matrix:

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Client Matrix: Water

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

mg/L

08/25/2006  0807

Prep Batch:   580-10208

Analysis Batch:   580-10239

PL13662.D

1000   mL

1   mL

PL13663.D

1000   mL

1   mL

mg/L

08/25/2006  0807

Analysis Batch:   580-10239

Prep Batch:   580-10208

Method: AK102 & 103
Preparation: 3510C

SEA015

SEA015

LCS 580-10208/2-A

LCSD 580-10208/3-A

Analyte LCSD QualLCS QualRPD LimitRPDLimitLCSDLCS

% Rec.

9095 75 - 125 6 20DRO (nC10-<nC25)

8083 60 - 120 3 20RRO (nC25-nC36)

Surrogate LCS % Rec LCSD % Rec Acceptance Limits

o-Terphenyl 92 80 60 - 120
n-Triacontane-d62 94 92 60 - 120

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

Water

Date Analyzed: Date Analyzed:08/25/2006  1201 08/25/2006  1227

Dilution: Dilution:1.0 1.0

LCS Lab Sample ID:

Client Matrix:

Date Prepared:

LCSD Lab Sample ID:

Client Matrix: Water

Date Prepared:08/25/2006  0807 08/25/2006  0807

Lab Control Spike/
Lab Control Spike Duplicate Data Report - Batch:  580-10208

Method: AK102 & 103
Preparation: 3510C

Units: mg/LLCS 580-10208/2-A LCSD 580-10208/3-A

LCSD 
Result/Qual

LCS 
Result/Qual

LCSD Spike 
Amount

LCS Spike 
AmountAnalyte

0.4490.4770.500 0.500DRO (nC10-<nC25)
0.4010.4140.501 0.501RRO (nC25-nC36)

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

08/29/2006  1909

Method Blank - Batch:  580-10401

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   580-10422

Prep Batch:   580-10401

08/29/2006  1147

50   mL

50   mL

Units: mg/L

Method: 6020
Preparation: 3005A
Total Recoverable

N/A

SEA026MB 580-10401/8-A

Analyte RLMDLQualResult

ND 0.000400.000073Arsenic
0.000020 J 0.000400.000018Barium
ND 0.000400.0000074Cadmium
0.000057 J 0.000400.000029Chromium
0.000011 J 0.000400.0000031Lead
0.000048 J 0.000400.000010Nickel
0.00030 J 0.000400.000068Vanadium

Water

50

08/29/2006  1946Date Analyzed:

LCS-Standard Reference Material - Batch:  580-10401

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

08/29/2006  1147

Analysis Batch:   580-10422

Prep Batch:   580-10401

50   mL

50   mL

Units: mg/L

Method: 6020
Preparation: 3005A
Total Recoverable

N/A

SEA026LCSSRM 580-10401/11-A

Analyte QualLimit% Rec.ResultSpike Amount

4.00 4.21 105 80 - 120Arsenic
4.00 4.15 104 80 - 120Barium
0.100 0.103 103 80 - 120Cadmium
0.400 0.417 104 80 - 120Chromium
1.00 1.06 106 80 - 120Lead
1.00 1.05 105 80 - 120Nickel
1.00 1.06 106 80 - 120Vanadium

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

08/29/2006  1938

08/29/2006  1942

Lab Control Spike/
Lab Control Spike Duplicate Recovery Report - Batch:  580-10401

50

50

Water

LCS Lab Sample ID:

LCSD Lab Sample ID:

Client Matrix:

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Water

Date Prepared:

Units:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

mg/L

08/29/2006  1147

Prep Batch:   580-10401

Analysis Batch:   580-10422

50   mL

50   mL

50   mL

50   mL

mg/L

08/29/2006  1147

Analysis Batch:   580-10422

Prep Batch:   580-10401

Method: 6020
Preparation: 3005A
Total Recoverable

N/A

N/A

SEA026

SEA026

LCS 580-10401/9-A

LCSD 580-10401/10-A

Analyte LCSD QualLCS QualRPD LimitRPDLimitLCSDLCS

% Rec.

105105 80 - 120 0 20Arsenic

105106 80 - 120 1 20Barium

104101 80 - 120 3 20Cadmium

104105 80 - 120 1 20Chromium

106106 80 - 120 0 20Lead

106105 80 - 120 1 20Nickel

104106 80 - 120 1 20Vanadium

Water

Date Analyzed: Date Analyzed:08/29/2006  1938 08/29/2006  1942

Dilution: Dilution:50 50

LCS Lab Sample ID:

Client Matrix:

Date Prepared:

LCSD Lab Sample ID:

Client Matrix: Water

Date Prepared:08/29/2006  1147 08/29/2006  1147

Lab Control Spike/
Lab Control Spike Duplicate Data Report - Batch:  580-10401

Method: 6020
Preparation: 3005A
Total Recoverable

Units: mg/LLCS 580-10401/9-A LCSD 

LCSD 
Result/Qual

LCS 
Result/Qual

LCSD Spike 
Amount

LCS Spike 
AmountAnalyte

4.194.184.00 4.00Arsenic
4.184.224.00 4.00Barium
0.1040.1010.100 0.100Cadmium
0.4160.4180.400 0.400Chromium
1.061.061.00 1.00Lead
1.061.051.00 1.00Nickel
1.041.061.00 1.00Vanadium

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

08/29/2006  1925

08/29/2006  1930

Water

Matrix Spike/
Matrix Spike Duplicate Recovery Report - Batch:  580-10401

50

50

MS Lab Sample ID:

MSD Lab Sample ID:

Client Matrix:

Date Prepared:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Water

Analysis Batch:   580-10422

Analysis Batch:   580-10422

08/29/2006  1147

08/29/2006  1147

Prep Batch:   580-10401

Prep Batch:   580-10401

50   mL

50   mL

50   mL

50   mL

Method: 6020
Preparation: 3005A
Total Recoverable

N/A

N/A

SEA026

SEA026

580-3377-1

580-3377-1

Analyte MSD QualMS QualRPD LimitRPDLimitMSDMS

% Rec.

108 113 75 - 125 5 20Arsenic

110 114 75 - 125 3 20 B BBarium

106 110 75 - 125 4 20Cadmium

112 110 75 - 125 2 20 B BChromium

110 111 75 - 125 1 20 B BLead

111 112 75 - 125 1 20 B BNickel

111 112 75 - 125 0 20 B BVanadium

Water

Date Analyzed: Date Analyzed:08/29/2006  1925 08/29/2006  1930

Dilution: Dilution:50 50

MS Lab Sample ID:

Client Matrix:

Date Prepared:

MSD Lab Sample ID:

Client Matrix: Water

Date Prepared:08/29/2006  1147 08/29/2006  1147

Matrix Spike/
Matrix Spike Duplicate Data Report - Batch:  580-10401

Method: 6020
Preparation: 3005A
Total Recoverable

Units: mg/L580-3377-1 580-3377-1

MSD 
Result/Qual

MS 
Result/Qual

MSD Spike 
Amount

MS Spike 
Amount

Sample 
Result/QualAnalyte

0.000925 J 4.00 4.00 4.32 4.54Arsenic
0.000540 J 4.00 4.00 4.42 4.56B BBarium
-0.0000250 0.100 0.100 0.106 0.110Cadmium
0.00346 0.400 0.400 0.451 0.443B BChromium
0.000115 J 1.00 1.00 1.10 1.11B BLead
0.00154 J 1.00 1.00 1.11 1.12B BNickel
-0.0000950 1.00 1.00 1.11 1.12B BVanadium

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   580-3377-1Client:   Bristol Env & Eng Services Corporation

mg/LUnits:

Water

Dilution: 5.0

Date Analyzed:

Duplicate - Batch:  580-10401

Lab Sample ID:

Client Matrix:

Date Prepared:

08/29/2006  1921

08/29/2006  1147

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   580-10422

Prep Batch:   580-10401

50   mL

50   mL

Method: 6020
Preparation: 3005A
Total Recoverable

N/A

SEA026580-3377-1

Analyte QualLimitRPDResultSample Result/Qual

0.001840.000925 J 66 20 JArsenic

0.0007050.000540 J 27 20 J BBarium

0.0-0.0000250 NC 20Cadmium

0.003970.00346 14 20 BChromium

0.0001600.000115 J 33 20 J BLead

0.001330.00154 J 15 20 J BNickel

0.00477-0.0000950 NC 20 BVanadium

STL Seattle

Calculations are performed before rounding to avoid round-off errors in calculated results.
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DATA REPORTING QUALIFIERS

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Lab Section Qualifier Description

GC/MS VOA

Compound was found in the blank and sample.B

Result is less than the RL but greater than or equal to the MDL 
and the concentration is an approximate value.

J

Sample was prepped or analyzed beyond the specified holding 
time

H

Surrogate exceeds the control limitsX

GC/MS Semi VOA

LCS or LCSD exceeds the control limits*

Result is less than the RL but greater than or equal to the MDL 
and the concentration is an approximate value.

J

GC VOA

Sample was prepped or analyzed beyond the specified holding 
time

H

GC Semi VOA

Manual integrated compound.M

Result is less than the RL but greater than or equal to the MDL 
and the concentration is an approximate value.

J

Metals

Compound was found in the blank and sample.B

Result is less than the RL but greater than or equal to the MDL 
and the concentration is an approximate value.

J

STL Seattle
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LOGIN SAMPLE RECEIPT CHECK LIST

Client:   Bristol Env & Eng Services Corporation Job Number:   580-3377-1

Question T/F/NA Comment

Login Number: 3377 

Radioactivity either was not measured or, if measured, is at or below background True

The cooler's custody seal, if present, is intact. True

The cooler or samples do not appear to have been compromised or tampered with. True

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

There are no discrepancies between the sample IDs on the containers and the 
COC.

True

Samples are received within Holding Time. True

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

There is sufficient vol. for all requested analyses, incl. any requested MS/MSDs True

VOA sample vials do not have headspace or bubble is <6mm (1/4") in diameter. True

If necessary, staff have been informed of any short hold time or quick TAT needs True

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

STL Seattle
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ACRONYMS AND ABBREVIATIONS 

°C degrees centigrade 

µg/L micrograms per liter 

AK State of Alaska Method 

Bristol Bristol Construction Services, LLC 

BTEX benzene, toluene, ethylbenzene, and total xylenes 

CLP Contract Laboratory Program (EPA) 

CoC chain-of-custody 

DOD QSM Department of Defense Quality Systems Manual for Environmental Laboratories 

DQO data quality objective 

DRO diesel-range organics 

EPA U.S. Environmental Protection Agency 

FUDS Formerly Used Defense Sites 

GRO gasoline-range organics 

HTRW Hazardous, Toxic, and Radioactive Waste 

LCS laboratory control sample 

LCSD laboratory control sample duplicate 

MB method blank 

MDL method detection limit 

MS matrix spike 

MSD matrix spike duplicate 

PAH polynuclear aromatic hydrocarbons 

pH potential hydrogen 

PQL practical quantitation limit 

QA quality assurance 

QC quality control 

Report Chemical Data Quality Review Report 

RPD relative percent difference 

RRO residual-range organics 
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ACRONYMS AND ABBREVIATIONS (continued) 

SGS SGS Environmental Services, Inc. 

SIM selective ion monitoring  

STL Severn Trent Laboratories  

SW Solid Waste Method (EPA) 

TAL target analyte list 

USACE U.S. Army Corps of Engineers, Alaska District 
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This Report has been completed for samples collected from August 2006 for the Gambell 

Formerly Used Defense Site Remedial Action.  All laboratory results generated as part of the 

Gambell groundwater sampling have undergone data verification and review.   

Quality assurance/quality control (QA/QC) samples collected during sampling activities, 

consisted of duplicate/triplicate samples.  Laboratory-prepared method blanks, laboratory 

control samples, laboratory control sample duplicates, and trip blanks were also part of the 

QA/QC program.  Trip blanks were analyzed for volatile parameters. 

QA/QC samples were collected at the rate of one per 10 samples, or 10 percent.  QC samples 

were analyzed for the same parameters, and in the same extraction batches as the primary 

samples.  QA samples were submitted to a different laboratory to be analyzed for the same 

parameters.  QA and QC samples can be used to evaluate the precision and reproducibility of 

primary sample results.  Trip blanks were collected at approximately one per day, with a 

minimum of one per laboratory.  Trip blanks were tested for volatile compounds only.   

In general, the data verification and review found most data usable as delivered by the 

analytical laboratories.  Some data required qualification due to results of field QA/QC, 

laboratory QA/QC, or failure to adhere to method criteria, and have been flagged 

appropriately.  Data are presented with appropriate qualifiers within the body of the main 

report. 
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This Chemical Data Quality Review Report (Report) has been completed on the submitted 

data packages in accordance with an agreement between Bristol Construction Services, LLC 

(Bristol) and the U.S. Army Corps of Engineers, Alaska District (USACE).  As per this 

agreement, all laboratory results generated as part of the Gambell Formerly Used Defense Site 

(FUDS) Remedial Action, at Gambell, Alaska, will be reviewed.  The USACE assigned this 

project to Bristol as Contract No. W911KB-05-P-0103. 

The data collected as part of this site assessment project has undergone data verification and 

data review.  Data verification is a process for evaluating the completeness, correctness, 

consistency, and compliance of a data package against a standard or contract.  Data 

verification includes confirmation that: 

• Data for all samples submitted to the laboratories have been provided for all requested 
analyses; 

• All relevant laboratory internal quality control (QC) data, including chromatograms 
for fuel analyses, have been provided; and 

• The analytical methods specified by the contract or on the chain-of-custody (CoC) 
were performed. 

Data review is the process of data assessment, which includes an examination of laboratory 

data and internal QC sample results, comparison of the data with analytical method 

procedures and QC requirements, and identification of anomalous data.  The following items 

are reviewed as part of data verification: 

• Sample receipt conditions 

− Sample preservation, 

− Cooler temperatures upon receipt, 

− CoC condition/correspondence to submitted sample set, and 

− Presence/absence of custody seals. 

• Extraction procedures 

− Holding times, 

− Method blanks (MBs), 

− Laboratory control samples (LCSs)/laboratory control sample duplicates (LCSDs), 
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− Matrix spike (MSs)/matrix spike duplicates (MSDs), 

− Laboratory duplicate samples, and 

− Surrogate recoveries. 

• Sampling procedures 

− Trip blanks, 

− Equipment blanks, and 

− Quality assurance (QA)/QC samples. 

• Correspondence to method criteria and project data quality objectives (DQOs) 

− Method criteria, and 

− Project DQOs. 

No information on sample runs, instrument blanks, instrument tunes, or internal standards, 

were reviewed for correspondence with analytical method, USACE, Department of Defense 

Quality Systems Manuals for Environmental Laboratories (DOD QSM), and U.S. 

Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) requirements. 

Data verification and review has been performed in accordance with:   

• USACE Engineering Manual 200-1-6 Chemical Quality Assurance for Hazardous, 
Toxic, and Radioactive Waste (HTRW) Projects, 10 October 1997; 

• USACE Engineer Regulation 1110-1-263, Chemical Data Quality Management for 
HTRW Remedial Activities, April 1998; 

• Department of Defense Quality Systems Manual for Environmental Laboratories 
(DOD QSM), June 2002; 

• EPA 540/R-94/012 USEPA CLP National Functional Guidelines for Organic Data 
Review, February 1994; and 

• EPA 540/R-94/013 USEPA CLP National Functional Guidelines for Inorganic Data 
Review, February 1994.   

The data to be validated and reviewed includes data from a single groundwater sampling 

event at the Gambell FUDS site, in Gambell, Alaska, which took place in August 2006.  

Project and QC samples were submitted to SGS Environmental Services, Inc. (SGS), in 

Anchorage, Alaska.  QA samples were submitted to Severn Trent Laboratories (STL) in 

Seattle, Washington.  Samples for MSs/MSDs were not submitted as part of this sampling 

event. 
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Samples were analyzed for the following compounds: 

• Gasoline-range organics (GRO) in water by State of Alaska Method (AK) 101; 

• Benzene, toluene, ethylbenzene, and total xylenes (BTEX) in water by EPA Solid 
Waste Method (SW)8260B; 

• Diesel-range organics (DRO) and residual-range organics (RRO) in water by 
AK102/103; 

• Polynuclear aromatic hydrocarbons (PAHs) in water by SW8270C selective ion 
monitoring (SIMs); and 

• Metals arsenic, barium, cadmium, chromium, lead, nickel, and vanadium, in water by 
SW6010B. 

The following data qualifiers may be used to identify data points where data verification or 

review indicates that results should be qualified before acceptance:   

• B – The analyte was found in the sample at less than 5 times the concentration in the 
MB.  Results may be biased high or false positive. 

• E – The sample was detected above the analyte calibration curve.  Results should be 
considered estimated. 

• FB – The analyte was found in the sample at less than 5 times the concentration in the 
field blank.  Results may be biased high or false positive. 

• TB – The analyte was found in the sample at less then 5 times the concentration in the 
trip blank, or a trip blank was not provided and exposure to contamination cannot be 
evaluated.  Results may be biased high or false positive. 

• J – The associated value is an estimated quantity. 

• JH – The associated value is an estimated quantity with a potential high bias. 

• JL – The associated value is an estimated quantity with a potential low bias. 

• NJ – The analyte was detected between the practical quantitation limit (PQL) and 
method detection limit.  The associated value is an estimated quantity. 

• R – The data are unusable.  The analyte may or may not be present. 

The data from each data package has been verified and reviewed, and is presented separately 

in the following sections. 
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Eight groundwater samples were collected in August 2006 and submitted to SGS, including 

one QC sample.  One groundwater sample (a QA sample) was submitted to STL.  One trip 

blank was provided to each laboratory to evaluate the potential for sample contamination.   

SGS received nine samples for GRO/BTEX, DRO/RRO, PAH, and metals analyses.  The 

samples were analyzed for all parameters requested on the CoC.  All samples were analyzed 

by the analytical methods specified on the CoC.   

Field sample numbers, corresponding laboratory numbers, and analyses, are presented in 

Table 1. 

2.1 SGS WORK ORDER 164875 

2.1.1 GRO Analysis  

GRO samples were extracted and run under Batches VXX15871 on August 28, 2006; 

VXX15877 on August 30, 2006; and VXX15887 on August 31, 2006.  A MB and a 

LCS/LCSD pair were analyzed as part of Batch VXX15871.  A MB, LCS, and a MS/MSD 

pair were analyzed as part of extraction Batches VSS15877 and VSS15887.  The MS/MSD 

was not performed on a project sample.  MS/MSD samples from a previous sampling event 

can be used to evaluate matrix effects.  Chromatograms were provided for all project samples 

and extraction QC.    

2.1.2 BTEX Analysis 

BTEX samples were extracted and run under Batch VXX15821 on August 22, 2006.  A MB 

and a LCS/LCSD pair were analyzed as part of the extraction batch.  An additional sample 

was not provided for MS/MSD.  MS/MSD samples from a previous sampling event can be 

used to evaluate matrix effects.    
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1 Table 1 Sample Identification and Analysis 

Sample 
Number Matrix 

Laboratory 
Number 

G
R

O
 (A

K
 1

01
) 

B
TE

X 
(S

W
82

60
B

) 

D
R

O
/R

R
O

 
(A

K
10

2/
10

3)
 

PA
H

s 
(S

W
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C

 S
IM

) 

A
s,

 B
a,

 C
d,

 C
r, 

Pb
, 

N
i, 

V 
(S

W
60

10
B

) 

Remarks 

06GAM05GS17 water SGS 1064875-01 X X X X X  

06GAM05GS18 water SGS 1064875-02 X X   X  

06GAM05GS19 water SGS 1064875-03 X X X X X  

06GAM05GS20 water STL 580-3377-1 X X X X X Triplicate of -02 

06GAM05GS21 water SGS 1064875-04 X X X X X Duplicate of -02 

06GAM05GS22 water SGS 1064875-05 X X X X X  

06GAM05GS23 water SGS 1064875-06 X X X X X  

06GAM05GS24 water SGS 1064875-07 X X X X X  

06GAM05GS25 water SGS 1064875-08 X X X X X  

06GAM05GSTB4a water SGS 1064875-10 X X    SGS Trip Blank 

06GAM05GSTB4a water SGS 1064875-11 X X    SGS Trip Blank 

06GAM05GSTB4a water SGS 1064875-12 X X    SGS Trip Blank 

06GAM05GSTB5 water STL 580-3377-2 X X    STL Trip Blank 

2 
3 

4 

5 

6 

7 

8 

9 

Notes: 
a = Volatile samples were transported in four coolers; three of the four coolers had a trip blank. 
AK =  State of Alaska Method PAH = polynuclear aromatic hydrocarbons 
As = arsenic Pb = lead 
Ba = barium RRO = residual-range organics 
BTEX = benzene, toluene, ethylbenzene, and total xylenes SGS = SGS Environmental Services, Inc. 
Cd = cadmium SIM = selective ion monitoring 
Cr = chromium STL = Severn Trent Laboratories 
DRO = diesel-range organics SW = EPA Solid Waste Method 
GRO = gasoline-range organics V = Vanadium 
Ni = Nickel     

2.1.3 DRO/RRO Analysis  

DRO/RRO samples were extracted under Batches XXX17157 on August 22, 2006 and 

XXX17165 on August 23, 2006.  A MB and a LCS/LCSD pair were analyzed as part of each 

extraction batch.  An additional sample was not provided for MS/MSD.  MS/MSD samples 

from a previous sampling event can be used to evaluate matrix effects.   Chromatograms were 

provided for all project samples and extraction QC.    
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PAH samples were extracted under Batch XXX17166 on August 23, 2006.  A MB and a 

LCS/LCSD pair were analyzed as part of the extraction batch.  An additional sample was not 

provided for MS/MSD.  MS/MSD samples from previous sampling events can be used to 

evaluate matrix effects.   PAH parameters tested for SW8270 SIM were verified against the 

DOD QSM target analyte list (TAL).  The analyses included all of the target analytes on the 

TAL.  The surrogate used for PAH analysis was not listed in the TAL; however, this does not 

affect sample results.     

2.1.5 Metals Analysis 

Metals samples were extracted under Batch MXX18020 on August 22, 2006.  A MB, a LCS, 

and a MS/MSD pair were analyzed as part of the extraction batch.  An additional sample was 

not provided for MS/MSD; therefore, the MS/MSD was performed on an unrelated sample.  

MS/MSD samples from a previous sampling event can be used to evaluate matrix effects.   

2.2 STL WORK ORDER 580-3377 

2.2.1 GRO Analysis  

GRO samples were extracted and run under Batch 580-10655 on August 31, 2006.  A MB and 

a LCS/LCSD were analyzed as part of the extraction batch.  An additional sample was not 

provided for MS/MSD.  Chromatograms were provided for all samples.    

2.2.2 BTEX Analysis 

BTEX samples were extracted and run under Batch 580-10651 on August 31, 2006.  A MB 

and a LCS/LCSD pair were analyzed as part of the extraction batch.  An additional sample 

was not provided for MS/MSD.    

2.2.3 DRO/RRO Analysis  

The DRO/RRO sample was extracted under Batch 580-10208 on August 25, 2006.  A MB 

and a LCS/LCSD pair were analyzed as part of the extraction batch.  An additional sample 

was not provided for MS/MSD.  Chromatograms were provided for all project samples and 

extraction QC.    
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PAH samples were extracted under Batch 580-10210 on August 25, 2006.  A MB and a 

LCS/LCSD pair were analyzed as part of the extraction batch.  An additional sample was not 

provided for MS/MSD.  PAH parameters tested for SW8270 SIMs were verified against the 

DOD QSM TAL.  The analyses included all of the target analytes on the TAL with the 

exception of benzo(k)fluoranthene.  Because all other TAL compounds were present, 

reproducibility of PAH results can be evaluated without this compound.  The surrogate used 

for PAH analysis was not listed in the TAL; however, this does not affect sample results.     

2.2.5 Metals Analysis 

Metals samples were digested under Batch 580-10401 on August 29, 2006.  A MB, 

LCS/LCSD pair, a laboratory sample duplicate, and MS/MSD pair were analyzed as part of 

the extraction batch. 
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Eight groundwater samples were collected in September 2005 and submitted to the SGS, 

including one field sample duplicate.  One groundwater sample (a field sample triplicate) was 

submitted to STL.  Three trip blanks were provided to SGS and one to STL to evaluate the 

potential for sample contamination.   

3.1 SGS WORK ORDER 1064875 

3.1.1 Sample Receipt Conditions 

Primary samples were received at SGS in good condition with the exceptions noted below.  

Custody seals were present on the cooler and the CoC agreed with the sample labels, number 

of jars, and preservatives.  Samples were assigned SGS Work Order 1064875.  Samples were 

received at 1.3 degrees centigrade (°C) (cooler 1); 1.8 °C (cooler 2), -0.5 °C (cooler 3), and 

1.9 °C (cooler 4).  No notes indicating that samples were received with ice were on the 

sample receipt forms; therefore, results were not affected.  All samples were received in 

proper containers, and properly preserved for the analyses requested.  Sample containers for 

GRO/BTEX, DRO/RRO, and metals were preserved to a potential hydrogen (pH) of less than 

2, and all samples were extracted and analyzed within their holding times. 

3.1.2 GRO Analysis  

Surrogate recoveries for all GRO samples were within QC limits.  All extraction QC samples 

met laboratory and method criteria with the following exceptions:  the MB for Batch 

VSS15871 contained GRO at 19.0 micrograms per liter (µg/L), between the PQL and method 

detection limit (MDL).  GRO results for sample 06GAM05GS19, 06GAM05GS21, 

06GAM05GS22 (SGS sample 1064875-03, -04, -05), were detected at less than 5 times that 

found in the MB.  Results for these samples should be considered estimated and have been 

flagged “B.” 

GRO results for samples 06GAM05GS19, 06GAM05GS21, and 06GAM05GS22 (SGS 

samples 1064875-03, -04, and -05) were between the MDL and PQL.  Results for these 

samples should be estimated. 
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Surrogate recoveries for all BTEX samples were within QC limits.  All extraction QC samples 

met laboratory and DOD QSM criteria.   

3.1.4 DRO/RRO Analyses  

Surrogate recoveries for all DRO/RRO samples were within QC limits.  All extraction QC 

samples met laboratory and method criteria with the following exceptions:  the MB for Batch 

XXX17157 contained RRO at 0.200 milligrams per liter, between the PQL and MDL.  RRO 

results for sample 06GAM05GS17 (SGS sample 1064875-01), were detected at less than 5 

times that found in the MB.  Results for these samples should be considered estimated and 

have been flagged “B.”  

DRO results for samples 06GAM05GS17, 06GAM05GS19, and 06GAM05GS21 (SGS 

samples 1064875-01, -03, and -04) contained detectable levels of DRO.  Sample 

06GAM05GS17 was above the MDL, but below the PQL and should be considered estimated.    

RRO results for samples 06GAM05GS17, 06GAM05GS19, and 06GAM05GS21 (SGS 

samples 1064875-01, -03, and -04) were above the MDL, but below the PQL.  Results for 

these samples should be considered estimated. 

The DRO chromatograms for samples 06GAM05GS19 and 06GAM05GS21 were consistent 

with a highly weathered middle distillate fuel.  The DRO chromatogram for sample 

06GAM05GS17 was not consistent with a middle distillate fuel. 

3.1.5 PAH Analysis 

Surrogate recoveries for all PAH samples were within QC limits.  All extraction QC samples 

met laboratory and DOD QSM criteria with the following exceptions:  the MB contained 

Naphthalene at 0.0423 µg/L, between the PQL and MDL.  Results for associated samples 

were non-detect; therefore, they are not affected.   

3.1.6 Metals Analysis 

All extraction QC samples met laboratory and DOD QSM criteria with the following 

exceptions:  the MB contained barium at 1.58 µg/L and lead at 0.391 µg/L, between the PQL 
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and MDL.  Barium results for sample 06GAM05GS17, 06GAM05GS22, and 

06GAM05GS23 (SGS sample 1064875-01, -05, and -06) and lead results for samples 

06GAM05GS21, 06GSM05GS22, and 06GAM05GS24 (SGS sample 1064875-04, -05, -07) 

were detected at less than 5 times that found in the MB.  Results for these samples should be 

considered estimated and have been flagged “B.” 

Lead results for sample 06GAM05GS21, 06GAM05GS22, 06GAM05GS24 (SGS samples 

1064875-04, -05, -07) were between the MDL and PQL.  Nickel results for samples 

06GAM05GS17, 06GAM05GS19, 06GAM05GS21, 06GAM05GS22, 06GAM05GS23, 

06GAM05GS25 (SGS samples 1064875-01, -03, -04, -05, -06, -08) were between the MDL 

and PQL.  Results for these samples should be considered estimated.  

3.2 STL WORK ORDER 580-3377 

3.2.1 Sample Receipt Conditions 

QA samples were received at STL in good condition with the exceptions noted below.  The 

sampler recalls placing custody seals on the cooler; however, it was received at the laboratory 

without custody seals.  It may be possible that the cooler was opened by Transportation Safety 

Agency personnel and the custody seals were not replaced.  The CoC agreed with the sample 

labels, with the exception of the trip blank, number of jars, and preservatives; therefore, 

sample custody is not in question.   

The trip blank label from the laboratory that provided it was not replaced with a project-

specific label, and the trip blank sampling date and time of the CoC was incorrect.  The trip 

blank information was corrected in correspondence from the client. Samples were assigned 

STL Work Order 580-3377.  Samples were received at 4.9 °C.  All samples were received in 

proper containers and properly preserved for the analyses requested.  Sample containers for 

GRO/BTEX, DRO/RRO, and metals, were preserved to a pH of less than 2, and all samples 

were extracted and analyzed within their holding times. 

3.2.2 GRO Analysis  

Surrogate recoveries for all GRO samples were within QC limits.  All extraction QC samples 

met laboratory and method criteria. 
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Surrogate recoveries for all BTEX samples were within QC limits with the exception of the 

surrogate trifluorotoluene, which had a high recovery of 122 percent for Sample 

06GAM05GS20.  Both samples, including the trip blank, contained detectable levels of the 

compound toluene.  This compound was also detected in the MB at less than 5 times the 

concentration in the samples, and may be due to laboratory contamination.  Presence of 

toluene should be considered suspect.  With the exception of the MB noted above, all 

extraction QC samples met laboratory and DOD QSM criteria.   

3.2.4 DRO/RRO Analyses  

Surrogate recoveries for the DRO/RRO sample were within QC limits.  All extraction QC 

samples met laboratory and method criteria. The sample was extracted two days past holding 

time.  The DRO/RRO results should be considered estimated and potentially biased low.  The 

DRO chromatogram for Sample 06GAM05GS20 was consistent with a highly weathered 

middle distillate fuel.  

3.2.5 PAH Analysis 

Surrogate recoveries for the PAH sample was within QC limits.  All extraction QC samples 

met laboratory and DOD QSM criteria with some exceptions.  The LCS had high recoveries 

for nine compounds and the LCSD had high recoveries for seven compounds.  The project 

sample was nondetect for all of these compounds with the exception of Naphthalene.  Results 

for Naphthalene should be considered estimated with a potential high bias.  The sample was 

extracted two days past holding time.  PAH sample results should be considered estimated 

and potentially biased low. 

3.2.6 Metals Analysis 

All extraction QC samples met laboratory and DOD QSM criteria, with the exception of the 

MB and the sample duplicate.  Barium, chromium, lead, nickel, and vanadium were detected 

in the MB just above the PQL.  The sample/sample duplicate results had relative percent 

differences (RPDs) of greater than 20 percent for three of the seven compounds.  Arsenic, 
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barium, cadmium, chromium, lead, nickel and vanadium results should be considered 

estimated.   

3.3 FIELD QA/QC 

One field QA/QC sample set was submitted for GRO/BTEX, DRO/RRO, PAH, and metals 

analyses.  Three trip blanks were provided for GRO/BTEX analyses to SGS and one trip 

blank was provided to STL for GRO/BTEX analyses.   

3.3.1 Field Sample Duplicates  

One field sample QA/QC set was collected and submitted to SGS for analyses.  The QA/QC 

set was within 50 percent RPD for all compounds; therefore, no compounds are in 

disagreement, based upon USACE definition.   

Analytical results for primary sample QA/QC are presented in Table 2.  With the exceptions 

noted above, there is no indication of poor homogeneity affecting the August 2006 

groundwater sampling event sample results. 
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1 Table 2 Field Sample QA/QC Results 

Sample Number 06GAM05GS19 06GAM05GS21 RPD 05GAM05GS20 RPD 

Location MW-30 MW-30  MW-30  

Laboratory Number  SGS 1064875-03 SGS 1064875-04  STL 580-3377-1  

Replicate of   06GAM05GS19  06GAM05GS19  

Parameter Units      

GRO/BTEX       

GRO µg/L 17.1 NJ, TB, B 14.4 NJ, TB, B 17% ND (50) NC 

Benzene µg/L ND (0.400) ND (0.400) 0% ND (0.10) 0% 

Toluene µg/L ND (1.00) ND (1.00) 0% 0.010 NJ, TB, B NC 

Ethylbenzene µg/L ND (1.00) ND (1.00) 0% ND (0.10) 0% 

Total Xylenes µg/L ND (3.00) ND (3.00) 0% ND (0.10) 0% 

DRO/RRO       

DRO mg/L 0.495 0.736 39% 0.71 36% 

RRO mg/L 0.113 NJ 0.110 NJ 3% 0.073 NJ 43% 

Polynuclear Aromatic Hydrocarbons     

1-Methylnaphthalene µg/L ND (0.100) ND (0.100) 0% ND (0.10) 0% 

2-Methylnaphthalene µg/L ND (0.0500) ND (0.0500) 0% ND (0.13) 0% 

Acenaphthene µg/L ND (0.0500) ND (0.0500) 0% ND (0.0031) 0% 

Acenaphthylene µg/L ND (0.0500) ND (0.0500) 0% ND (0.0041) 0% 

Anthracene µg/L ND (0.0500) ND (0.0500) 0% ND (0.0082) 0% 

Benzo(a)anthracene µg/L ND (0.0500) ND (0.0500) 0% ND (0.0092) 0% 

Benzo(a)pyrene µg/L ND (0.0500) ND (0.0500) 0% ND (0.062) 0% 

Benzo(b)fluoranthene µg/L ND (0.0500) ND (0.0500) 0% ND (0.032) 0% 

 2 
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Table 2 Field Sample QA/QC Results (continued) 1 

Sample Number 06GAM05GS19 06GAM05GS21 RPD 05GAM05GS20 RPD 

Location MW-30 MW-30  MW-30  

Laboratory Number  SGS 1064875-03 SGS 1064875-04  STL 580-3377-1  

Replicate of   06GAM05GS19  06GAM05GS19  

Parameter Units      

Polynuclear Aromatic Hydrocarbons     

Benzo(g,h,i)perylene µg/L ND (0.0500) ND (0.0500) 0% ND (0.018) 0% 

Benzo(k)fluoranthene µg/L ND (0.0500) ND (0.0500) 0% -- NC 

Chrysene µg/L ND (0.0500) ND (0.0500) 0% ND (0.0092) 0% 

Dibenzo(a,h)anthracene µg/L ND (0.0500) ND (0.0500) 0% ND (0.012) 0% 

Fluoranthene µg/L ND (0.0500) ND (0.0500) 0% ND (0.0092) 0% 

Fluorene µg/L ND (0.0500) ND (0.0500) 0% ND (0.0082) 0% 

Indeno(1,2,3-c,d)pyrene µg/L ND (0.0500) ND (0.0500) 0% ND (0.015) 0% 

Naphthalene µg/L ND (0.100) ND (0.100) 0% 0.0070 NJ NC 

Phenanthrene µg/L ND (0.100) ND (0.100) 0% ND (0.0031) 0% 

Pyrene µg/L ND (0.0500) ND (0.0500) 0% ND (0.013) 0% 

Total Metals       

Arsenic µg/L ND (10.0) ND (10.0) 0% 0.93 NJ, J NC 

Barium µg/L ND (3.00) ND (3.00) 0% 0.54 NJ, J NC 

Cadmium µg/L ND (2.00) ND (2.00) 0% ND (2.0) J 0% 

Chromium µg/L ND (4.00) ND (4.00) 0% 3.5 J NC 

Lead µg/L ND (1.00) 0.391 NJ, B NC 0.12 NJ, J NC 

Nickel µg/L 1.31 NJ 1.16 NJ 12% 1.5 NJ, J 14% 

Vanadium µg/L ND (20.0) ND (20.0) 0% ND (2.0) J 0% 

2 Notes: 
-- = not provided MW = monitoring well 
% = percent 
µg/L = micrograms per liter 

NC = One result was non-detect and one was below the 
PQL.  RPD was not calculated. 

ND = nondetect 
NJ = Result was between the PQL and MDL B = 

Analyte found in method blank at concentration 
greater than 10-times the concentration in the 
sample.  Results may be high or false positive. PQL = practical quantitation limit 

BTEX = Benzene, Toluene, Ethylbenzene, and total Xylenes RPD = relative percent difference 
DRO = diesel-range organics RRO = residual-range organics 
GRO = gasoline-range organics STL = Severn Trent Laboratories 
J = value estimated SGS = SGS Environmental Services, Inc. 
mg/L = milligrams per liter 
MDL = method detection limit 
   

TB = Analyte found in sample less than 5 times the 
concentration in the trip blank.  Results may be high or 
false positive. 

July 2007 15 REVISED FINAL 



App
Co

Ju

endix C – Chemical Data Quality Review Report Gambell FUDS Remedial Action 
ntract No. W911KB-05-P-0103 Bristol Project No. 56016 

ly 2007 16 REVISED FINAL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

3.3.2 Matrix Spike Duplicates  

Additional sample amounts for MS/MSD were not provided for this sampling event.  Matrix 

effects have been determined from the July 2006 sampling event. 

Additional amounts of Sample 06GAM05GS11 from the July 2006 groundwater sampling 

event were provided for MS/MSD.  MS/MSD recoveries for DRO were not within method 

requirements for LCS/LCSD of 75 percent to 125 percent; however, the project sample results 

were between the PQL and MDL.  If results of the project sample are discounted, recoveries 

are within the 75 percent to 125 percent LCS/LCSD limits.  DRO samples are not considered 

affected by matrix effects and samples are not qualified. 

MS/MSD RPDs were higher than laboratory criteria for 10 PAH compounds out of 18.  PAH 

results for those samples with detectable levels of PAHs should be considered estimated.  No 

PAH samples had detectable levels of target analytes; therefore, results are not affected.    

3.3.3 Trip Blanks  

Three trip blanks were provided to SGS and one to STL, to verify that no samples were 

contaminated with target analytes during the shipping and handling process.  The trip blanks 

submitted to SGS were shipped in three of the four sample coolers.  The samples in cooler 

No. 3 (06GAM05GS19 and 06GAM05GS21) did not have a trip blank associated with them.  

The results for trip blank 06GAM05GSTB4-2 contained GRO above the PQL.  Results for the 

samples associated with this trip blank have been flagged “TB.”  GRO results for the samples 

in cooler No. 3 that are above the MDL have also been flagged “TB.”  The results for the trip 

blanks collected for the August 2006 groundwater sampling are presented in Table 3. 
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1 Table 3 Trip Blank Results 

Sample Type Trip Blank Trip Blank Trip Blank Trip Blank 

Collection Date    8/16/06 

Sample Number 05GAM05GSTB4-1 05GAM05GSTB4-2 05GAM05GSTB4-3 05GAM05GSTB5 

Laboratory Number SGS1064875-10 SGS1064875-11 SGS1064875-12 STL 580-3377-2 

 Units     

GRO µg/L ND (100) 111 ND (100) ND (0.050) 

Benzene µg/L ND (0.400) ND (0.400) ND (0.400) ND (1.0) 

Toluene µg/L ND (1.00) ND (1.00) ND (1.00) 0.089 NJ, B 

Ethylbenzene µg/L ND (1.00) ND (1.00) ND (1.00) ND (1.0) 

Total Xylenes µg/L ND (3.00) ND (3.00) ND (3.00) ND (1.0) 

Notes: 2 
  

 

µg/L = micrograms per liter ND = nondetect 
NJ = results between PQL and MDL, value estimated 

B = Analyte found in sample at less than 5 times the concentration in the 
method blank.  Results may be high or false positive. PQL  practical quantitation limit =

GRO = gasoline-range organics SGS = SGS Environmental Services, Inc. 
MDL = method detection limit STL = Severn Trent Laboratories, Inc. 
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3.3.4 Qualified and Rejected Data 1 

2 

3 

4 

As detailed in the body of this Report, results for some samples should be considered 

estimated.  Qualified data are presented in Table 4.  No data are considered rejected. 

Table 4 Qualified Data 

Field Sample 
No. 

Laboratory 
Sample No. 

Compounds 
Affected Reason Flag Bias 

06GAM05GS19 
06GAM05GS21 
06GAM05GS22 

1064875-03 
1064875-04 
1064875-05 

GRO Results between 
the PQL and MDL NJ Estimated 

06GAM05GS17 1064875-01 DRO Results between 
the PQL and MDL NJ Estimated 

06GAM05GS17 
06GAM05GS19 
06GAM05GS21 

1064875-01 
1064875-03 
1064875-04 

RRO Results between 
the PQL and MDL NJ Estimated 

06GAM05GS21 
06GAM05GS22 
06GAM05GS24 

1064875-04 
1064875-05 
1064875-07 

Lead Results between 
the PQL and MDL NJ Estimated 

06GAM05GS17 
06GAM05GS19 
06GAM05GS21 
06GAM05GS22 
06GAM05GS23 
06GAM05GS25 

1064875-01 
1064875-03 
1064875 -04 
1064875-05 
1064875-06 
1064875-08 

Nickel Results between 
the PQL and MDL NJ Estimated 

06GAM05GS20  
06GAM05GSTB5 

STL 580-3377-1 
STL 580-3377-2 Toluene Results between 

the PQL and MDL NJ Estimated 

06GAM05GS20 STL 580-3377-1 Naphthalene Missed hold time 
by two days JL Estimated 

06GAM05GS20 STL 580-3377-1 DRO 
RRO 

Results between 
the PQL and MDL NJ Estimated 
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1 Table 4 Qualified Data (continued) 

Field Sample 
No. 

Laboratory 
Sample No. 

Compounds 
Affected Reason Flag Bias 

06GAM05GS22 1064875-05 GRO 

Analytes were 
found in the 
associated trip 
blank at greater 
than 5 times the 
concentration in 
the sample. 

TB 
Results may be 
biased high or 
false positive 

06GAM05GS19 
06GAM05GS21 

1064875-03 
1064875-04 GRO 

No trip blank was 
provided for this 
cooler, however 
results for a trip 
blank in another 
cooler contained 
GRO at greater 
than 5 times the 
amount in the 
sample 

TB 
Results may be 
biased high or 
false positive 

06GAM05GS20  
06GAM05GSTB5 

STL 580-3377-1 
STL 580-3377-2 Toluene 

Analytes were 
found in the 
associated trip 
blank at greater 
than 5 times the 
concentration in 
the sample. 

TB 
Results may be 
biased high or 
false positive 

06GAM05GS19 
06GAM05GS21 
06GAM05GS22 

1064875-03 
1064875-04 
1064875-05 

GRO 

Analytes were 
found in the MB at 
greater than 5 
times the 
concentration in 
the sample. 

B 
Results may be 
biased high or 
false positive 

06GAM05GS17 1064875-01 RRO 

Analytes were 
found in the MB at 
greater than 5 
times the 
concentration in 
the sample. 

B 
Results may be 
biased high or 
false positive 
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1 Table 4 Qualified Data (continued) 

Field Sample 
No. 

Laboratory 
Sample No. 

Compounds 
Affected Reason Flag Bias 

06GAM05GS17 
06GAM05GS22 
06GAM05GS23 

1064875-01 
1064875-05 
1064875-06 

Barium 

Analytes were 
found in the MB at 
greater than 5 
times the 
concentration in 
the sample. 

B 
Results may be 
biased high or 
false positive 

06GAM05GS21 
06GSM05GS22 
06GAM05GS24 

1064875-04 
1064875 -05 
1064875-07 

Lead 

Analytes were 
found in the MB at 
greater than 5 
times the 
concentration in 
the sample. 

B 
Results may be 
biased high or 
false positive 

06GAM05GS20 
06GAM05GSTB5 

STL 580-3377-1 
STL 580-3377-1 Toluene 

Analytes were 
found in the MB at 
greater than 5 
times the 
concentration in 
the sample. 

B 
Results may be 
biased high or 
false positive 

06GAM05GS20 STL 580-3377-1 Naphthalene 
LCS/LCSD 
recoveries failed 
QC criteria. 

JH Estimated, high 
bias 

06GAM05GS20 STL 580-3377-1 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Nickel 

Vanadium 

Sample/sample 
duplicate results 
had RPDs outside 
of QC criteria. 

J Estimated 

2 Notes:  
MDL = method detection limit 

B = 
Analyte found in sample less than 5 times the 
concentration in the method blank.  Results 
may be biased high or false positive. NJ = Results between PQL and MDL, 

associated value is an estimated quantity. 
DRO = diesel-range organic No. = number 
GRO = gasoline-range organic PQL = practical quantitation limit 
J = associated value is an estimated quantity QC = quality control 

RPD = relative percent difference 
JH = associated value is an estimated quantity, with 

a potential high bias RRO = residual–range organics 
LCS = laboratory control sample (blank spike) STL = Severn Trent Laboratories, Inc. 

LCSD = laboratory control sample duplicate ( blank 
spike duplicate) 

TB = Analyte found in the sample less than the 
concentration in the trip blank.  Results 
may be biased high or false positive. 

MB = method blank    
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4.0 CONCLUSIONS 1 

2 

3 

4 

5 

6 

7 

8 

9 

This Report has been completed for samples collected from August 2006 for the Gambell 

FUDS Remedial Action.  All laboratory results generated as part of the Gambell groundwater 

sampling have undergone data verification and review.   

In general, the data verification and review found most data usable as delivered by the 

analytical laboratories.  Some data required qualification due to results of field QA/QC, 

laboratory QA/QC, or failure to adhere to method criteria, and have been flagged 

appropriately.  Data are presented with appropriate qualifiers within the body of the August 

2006 Groundwater Sampling Report. 

July 2007 21 REVISED FINAL 



Appendix C – Chemical Data Quality Review Report Gambell FUDS Remedial Action 
Contract No. W911KB-05-P-0103 Bristol Project No. 56016 

July 2007 22 REVISED FINAL 

1 (Intentionally blank) 

L:\Jobs\56016 Gambell FUDS Remedial Action\70 Reports and Document Submittal\Native Files\August 2006 GW\Rev 2\Appendix C\Aug 06 Appendix 
C_CDQR_REVISED FINAL.doc 



 

APPENDIX D 

Chemical Data Quality Assurance Report 

 

 







 

APPENDIX E 

ADEC Data Review Checklists 

 



SEVERN TRENT LABORATORIES (STL) 
LABORATORY DATA REVIEW CHECKLIST 

Report Name:  August 2006 Groundwater Sampling Monitoring Report 
Address/Location:  Gambell FUDS Remedial Action, Gambell, Alaska 
USACE Contract No.:  W911KB-05-P-0103 
Bristol Project No.:  56016 

1.0 LABORATORY 

a. Did an ADEC CS-approved laboratory receive and perform all of the submitted sample 
analyses?  http://www.dec.state.ak.us/eh/lab/USTLabs.aspx 

 Yes  No  NA  
Comments:  Work was performed under STL work order 580-3377. 

b. If the samples were transferred to another “network” laboratory or subcontracted to an 
alternate laboratory, was the laboratory performing the analyses ADEC CS-approved?  
http://www.dec.state.ak.us/eh/lab/USTLabs.aspx 

 Yes  No  NA  
Comments: 

2.0 CHAIN OF CUSTODY (COC) 

a. COC information completed, signed, and dated (including released/received by)? 

 Yes  No  NA  
Comments: 

b. Correct analyses requested? 

 Yes  No  NA  
Comments:   

3.0 LABORATORY SAMPLE RECEIPT DOCUMENTATION 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2°C)? 

 Yes  No  NA  
Comments:  Samples were received at STL in one cooler at 4.9°C.  

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil 
(GRO, BTEX, Volatile Chlorinated Solvents, etc.)? 

 Yes  No  NA  
Comments: 

c. Sample condition documented – broken, leaking (Methanol), zero headspace  
(VOC vials)? 

 Yes  No  NA  
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Comments:  Sample condition was noted.  Cooler had no custody seals upon receipt at the 
laboratory although sampler remembers putting custody seals on the cooler.  It is possible 
that custody seals were removed by TSA during transport.  There were no other 
discrepancies, therefore sample custody is not in question. 

d. If there were any discrepancies, were they documented?  For example, incorrect sample 
containers/preservation, sample temperature outside of acceptance range, insufficient or 
missing samples, etc.? 

 Yes  No  NA  
Comments:  See above. 

e. Data quality or usability affected?  No. 

4.0 CASE NARRATIVE 

a. Present and understandable? 

 Yes  No  NA  
Comments:   

b. Discrepancies, errors or QC failures identified by the lab? 

 Yes No  NA  
Comments:  Discrepancies were noted under sample notes for each sample. 

c. Were all corrective actions documented? 

 Yes No  NA  
Comments:  Corrective actions were not taken. 

d. What is the effect on data quality/usability according to the case narrative?  NA 

5.0 SAMPLES RESULTS 

a. Correct analyses performed/reported as requested on COC? 

 Yes  No  NA  
Comments:   

b. All applicable holding times met? 

 Yes  No  NA  
Comments:  The sample for PAH was extracted two days past holding time. 

c. All soils reported on a dry weight basis? 

 Yes  No  NA  
Comments:  No soil samples were analyzed. 
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d. Are the reported PQLs less than the Cleanup Level or the minimum required detection 
level for the project? 

 Yes  No  NA  
Comments: 

e. Data quality or usability affected?  Explain.  Analytical results for PAH should be 
considered estimated with a potential low bias.  These results have been flagged “JL”. 

6.0 QC SAMPLES 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples? 

 Yes  No  NA  
Comments: 

ii. All method blank results less than PQL? 

 Yes  No  NA  
Comments:  The method blank for BTEX contained Toluene between the PQL and MDL and 
the method blank for metals contained Barium, Chromium, Lead, Nickel, and Vanadium 
above the PQL.   Sample results that were less than 5 times the method blank result were 
flagged as “B” as part of independent data verification. 

iii. If above PQL, what samples are affected?  

iv. Do the affected sample(s) have data flags?  If so, are the data flags clearly defined? 

 Yes  No  NA  
Comments:  The associated samples were flagged as part of independent data verification. 

v. Data quality or usability affected?  Explain.  All qualified data was well below 
action limits.  Data usability not significantly affected.  A number of parameters 
flagged were below the PQL, which has been noted on the ADEC checklist. 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 
i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? 

 Yes  No  NA  
Comments:  A LCS/LCSD or LCS and MS/MSD were performed on all samples analyzed 
for organics.  

ii. Metals/Inorganics – One LCS and one sample duplicate reported per matrix, analysis 
and 20 samples? 

 Yes  No  NA  
Comments:  A LCS and MS/MSD were performed on all samples analyzed for metals. 
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iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory 
limits?  Or project specified DQOs?  (AK Petroleum methods 75-125%R; all other 
analyses see the laboratory QC pages) 

 Yes  No  NA  
Comments:   

iv. Precision – All relative percent differences (RPD) reported and less than method or 
laboratory limits?  Or project specified DQOs?  (AK Petroleum methods 20%; all 
other analyses see the laboratory QC pages) 

 Yes  No  NA  
Comments:   

v. If %R or RPD outside of acceptable limits, what samples are affected?  NA 

vi. Do the affected sample(s) have data flags?  If so, are the data flags clearly defined? 

 Yes  No  NA  
Comments:   

Data quality or usability affected?  Explain.  NA 

c. Surrogates – Organics only 
i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory 

samples? 

 Yes  No  NA  
Comments: 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory 
limits?  Or project specified DQOs?  (AK Petroleum methods 50-150%R; all other 
analyses see the laboratory report pages) 

 Yes  No  NA  
Comments:   

iii. Do the sample results with failed surrogate recoveries have data flags?  If so, are the 
data flags clearly defined? 

 Yes  No  NA  
Comments:  Failed surrogate recovery was identified with “X” next to the sample name 
under results and the QC limits are provided. 

iv. Data quality or usability affected?  BTEX surrogate recovery for 06GAM05GS20 
had a high recovery.  The three other surrogates met laboratory criteria, therefore 
results are not affected. 

d. Trip Blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, 
etc.):  water and soil 
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i. One trip blank reported per matrix, analysis and cooler? 

 Yes  No  NA  
Comments:  Four trip blanks were provided, however no trip blank was provided for one of 
the coolers that contained volatiles samples.    

ii. All results less than PQL? 

 Yes  No  NA  
Comments:  Results for all trip blank were below the PQL, but some contained compounds 
above the MDL.  Associated samples with results less than 5 times the amount in the trip 
blank were flagged “TB.” 

iii. If above PQL, what samples are affected?  NA 

iv. Data quality or usability affected?  Sample results associated with a trip blank that 
contained detectable levels of analyte, or not associated with a trip blank have been 
qualified as TB, may be biased high, and should be questioned.  

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes  No  NA  
Comments:  A single sample was provide in triplicate for QA/QC.  There are three sampling 
events and field duplicate samples were collected on the 1st and 3rd rounds.  This Data 
Review Checklist is being performed for the 3rd round. 

ii. Submitted blind to lab? 

 Yes  No  NA  
Comments:   

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 
(Recommended:  30% water, 50% soil) 

 Yes  No  NA  
Comments:   The sample/QC sample RPD for DRO was 39% and the sample/QA sample 
RPD for DRO was 36% and RRO was 43%.  All other RPDs were below 30%. 

iv. Data quality or usability affected?  All results were well below 18AAC75, Table C, 

Groundwater Cleanup Levels project action limits RPDs were less than 50% for all 

compounds, therefore, according to USACE EM 200-1-6, results are not affected. 

f. Decontamination or Equipment Blank (if applicable) 
 Yes  No  NA  

Comments: 

i. All results less than PQL? 

Page 5 of 6 





SGS ENVIRONMENTAL SERVICES, INC. 
LABORATORY DATA REVIEW CHECKLIST 

Report Name:  August 2006 Groundwater Sampling Monitoring Report 
Address/Location:  Gambell FUDS Remedial Action, Gambell, Alaska 
USACE Contract No.:  W911KB-05-P-0103 
Bristol Project No.:  56016 

1.0 LABORATORY 

a. Did an ADEC CS-approved laboratory receive and perform all of the submitted sample 
analyses?  http://www.dec.state.ak.us/eh/lab/USTLabs.aspx 

 Yes  No  NA  
Comments:  Work was performed under SGS work orders 1064875. 

b. If the samples were transferred to another “network” laboratory or subcontracted to an 
alternate laboratory, was the laboratory performing the analyses ADEC CS-approved?  
http://www.dec.state.ak.us/eh/lab/USTLabs.aspx 

 Yes  No  NA  
Comments:   

2.0 CHAIN OF CUSTODY (COC) 

a. COC information completed, signed, and dated (including released/received by)? 

 Yes  No  NA  
Comments: 

b. Correct analyses requested? 

 Yes  No  NA  
Comments:   

3.0 LABORATORY SAMPLE RECEIPT DOCUMENTATION 

a. Sample/cooler temperature documented and within range at receipt (4° ± 2°C)? 

 Yes  No  NA  
Comments:  Samples were received at SGS in 4 coolers at 1.3°C, 1.8°C, -0.5°C, and 1.9°C.  
No samples were noted as being received with ice or frozen, therefore results are not 
affected. 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil 
(GRO, BTEX, Volatile Chlorinated Solvents, etc.)? 

 Yes  No  NA  
Comments: 
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c. Sample condition documented – broken, leaking (Methanol), zero headspace  
(VOC vials)? 

 Yes  No  NA  
Comments:  Sample condition was noted.   

d. If there were any discrepancies, were they documented?  For example, incorrect sample 
containers/preservation, sample temperature outside of acceptance range, insufficient or 
missing samples, etc.? 

 Yes  No  NA  
Comments:  See above. 

e. Data quality or usability affected?  No. 

4.0 CASE NARRATIVE 

a. Present and understandable? 

 Yes  No  NA  
Comments:   

b. Discrepancies, errors or QC failures identified by the lab? 

 Yes No  NA  
Comments:  

c. Were all corrective actions documented? 

 Yes No  NA  
Comments:  Corrective actions were not taken. 

d. What is the effect on data quality/usability according to the case narrative?  NA 

5.0 SAMPLES RESULTS 

a. Correct analyses performed/reported as requested on COC? 

 Yes  No  NA  
Comments:   

b. All applicable holding times met? 

 Yes  No  NA  
Comments: 

c. All soils reported on a dry weight basis? 

 Yes  No  NA  
Comments:  No soil samples were analyzed. 
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d. Are the reported PQLs less than the Cleanup Level or the minimum required detection 
level for the project? 

 Yes  No  NA  
Comments: 

e. Data quality or usability affected?  Explain.  NA 

6.0 QC SAMPLES 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples? 

 Yes  No  NA  
Comments: 

ii. All method blank results less than PQL? 

 Yes  No  NA  
Comments:   

The method blanks contained GRO, RRO, Naphthalene, Barium, and Lead with results 
between the PQL and MDL.  Sample results that were less than 5 times the method blank 
result were flagged as “B” as part of independent data verification.  Sample results fro GRO, 
Barium, and Lead were flagged. 

iii. If above PQL, what samples are affected? NA 

iv. Do the affected sample(s) have data flags?  If so, are the data flags clearly defined? 

 Yes  No  NA  
Comments:  The associated samples were flagged as part of independent data verification. 

v. Data quality or usability affected?  Explain.  Sample results were less than 5 times 
the method blank result were flagged as “B” as part of independent data verification.  
All flagged data, with the exception of Barium, were below the PQL.  All qualified 
data was well below action limits.  Data usability not significantly affected. 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 
i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? 

 Yes  No  NA  
Comments:  A LCS/LCSD or LCS and MS/MSD were performed on all samples analyzed 
for organics.  

ii. Metals/Inorganics – One LCS and one sample duplicate reported per matrix, analysis 
and 20 samples? 

 Yes  No  NA  
Comments:  A LCS and MS/MSD were performed on all samples analyzed for metals. 
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iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory 
limits?  Or project specified DQOs?  (AK Petroleum methods 75-125%R; all other 
analyses see the laboratory QC pages) 

 Yes  No  NA  
Comments:   

iv. Precision – All relative percent differences (RPD) reported and less than method or 
laboratory limits?  Or project specified DQOs?  (AK Petroleum methods 20%; all 
other analyses see the laboratory QC pages) 

 Yes  No  NA  
Comments:   

v. If %R or RPD outside of acceptable limits, what samples are affected?  NA 

vi. Do the affected sample(s) have data flags?  If so, are the data flags clearly defined? 

 Yes  No  NA  
Comments:  NA 

Data quality or usability affected?  Explain.  NA 

c. Surrogates – Organics only 
i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory 

samples? 

 Yes  No  NA  
Comments: 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory 
limits?  Or project specified DQOs?  (AK Petroleum methods 50-150%R; all other 
analyses see the laboratory report pages) 

 Yes  No  NA  
Comments:   

iii. Do the sample results with failed surrogate recoveries have data flags?  If so, are the 
data flags clearly defined? 

 Yes  No  NA  
Comments:  Failed surrogate recovery was identified with “X” next to the sample name 
under results and the QC limits are provided. 

iv. Data quality or usability affected?  NA 

d. Trip Blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, 
etc.):  water and soil 

i. One trip blank reported per matrix, analysis and cooler? 

 Yes  No  NA  
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Comments:  Three trip blanks were provided, however no trip blank was provided for one of 
the coolers that contained volatiles samples.  

ii. All results less than PQL? 

 Yes  No  NA  
Comments:  Results for all trip blank were below the PQL, but some contained compounds 
above the MDL.  Associated samples with results less than 5 times the amount in the trip 
blank were flagged “TB.”   

iii. If above PQL, what samples are affected?  NA 

iv. Data quality or usability affected?  Sample results associated with a trip blank that 
contained detectable levels of analyte, or not associated with a trip blank have been 
qualified as TB, may be biased high, and should be questioned.  

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples? 

Yes  No  NA  
Comments:  A single sample was provided in triplicate for QA/QC.  There are three sampling 
events and field duplicate samples were collected on the 1st and 3rd rounds.  This Data 
Review Checklist is being performed for the 3rd round. 

ii. Submitted blind to lab? 

 Yes  No  NA  
Comments:   

iii. Precision – All relative percent differences (RPD) less than specified DQOs? 
(Recommended:  30% water, 50% soil) 

RPD(%) = Absolute value of: (R1-R2) 0
 ((R1-R2)/2) 

Where R1 = Sample Concentration 
 R2 = Field Duplicate Concentration 

 Yes  No 
Comments:  The sample/QC sample RPD for DRO
RPD for DRO was 36% and RRO was 43%.  All o

iv. Data quality or usability affected?   NA.  
compounds, therefore, according to USACE

f. Decontamination or Equipment Blank (if ap

 Yes  No 
Comments: 
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ther RPDs were below 30%. 

RPDs were less than 50% for all 
 EM 200-1-6, results are not affected. 

plicable) 

 NA  





 

APPENDIX F 

USACE and Stakeholders Comments and 
Contractor’s Responses to Comments  
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REVIEW COMMENTS              LOCATION: Gambell FUDS Site, St. Lawrence Island, Alaska  
DATE: 2/7/07                              REVIEWER: Carey Cossaboom              PHONE: (907) 753-2689 
Item 
No. 

Location 
(page, par., 

sen.) 

COMMENTS 
 

Review 
A – Comment 

Accepted 
W – Comment 

Withdrawn 
N - Noted 

Bristol Response 

 
1.  General The final report will include the proper PDF electronic 

copy.  I will supply you with the file naming convention 
before you create the final CD. 

N Will use naming convention given to us. 

2.  Pg. 1, line. 4 Remedial Investigation sounds better than Removal 
Action for this report. 

A Changed to “Remedial Investigation” 

3.  Pg. 5, Line 14 “ … were taken for temperature, ….. A Changed to “taken” 

4.  Pg. 5, Line 16 “Turbidity was measured using ……” A Changed to “measured” 

5.  Pg. 12, Line 12 If not a middle distillate, what might it look like? A The following was added to further define line 12. 
“In the opinion of the Project Chemist, the PWS 
chromatographic pattern cannot be definitively 
identified.  It is not consistent with the pattern of a 
middle distillate (for example, does not have a single 
large peak of a gausian-type curve that is commonly 
seen in chromatograms of middle distillate fuels such 
as DF2).”    

6.  Pg. 12, Line 16 If not a middle distillate, what might it look like? A The following was added to further define line 16. 
“In the opinion of the Project Chemist, the PWS 
chromatographic pattern cannot be definitively 
identified.  It is not consistent with the pattern of a 
middle distillate (for example, does not have a single 
large peak of a gausian-type curve that is commonly 
seen in chromatograms of middle distillate fuels such 
as DF2).”    
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Item 
No. 

Location 
(page, par., 

sen.) 

COMMENTS 
 

Review 
A – Comment 

Accepted 
W – Comment 

Withdrawn 
N - Noted 

Bristol Response 

 
7.  Pg. 16, Line 10 “Metels were variously detected in each of the monitoring 

…” 
A Changed to “variously” and “each of” 

8.  Pg. 16, Line 11 “ …were detected at very low levels from these 
monitoring …” 

A Changed to “at very low levels from these wells.” 

9.  Pg. 17, Line 14 “Some metals were detected …” A Added “Some” 

10.      

11.      

12.      

13.      
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COMMENTS LOCATION: St. Lawrence Island, Alaska 
REVIEWER: Lisa Geist, US Army Corps of Engineers, Environmental Engineering      PHONE: 907-753-5742    DATE: February 9, 2007 
Item/
Code. 

Page/Para COMMENTS REVIEW 
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Bristol Construction Services, LLC  
RESPONSE 

USAED RESPONSE  

 

 1 

REPORT 
1.  Page 1, 

Line 4 
Change Removal Action to Remedial Action  Changed to “Remedial Investigation” per 

Carey Cossaboom comments 
 

2.  Page 1, 
Line 6 

Change scheduled to “planned”   Changed to “planned”  

3.  Page 1, 
Line 19 

Text indicates six sections, only 5 are described?   Changed to “five”  

4.  Page 5, 
Line 16 

Replace ‘collected’ with ‘measured’.  Changed to “measured”  

5.  Page 7, 
Line 24 

‘steeping’? Clarify this word.   The bullet point has been clarified to say: 
“The effects of pumping the village well 
can be seen on the groundwater surface 
elevation data.  Pumping the village well 
results in the groundwater surface gradient 
becoming steeper upgradient (southwest) 
of the village well; and” 

 

6.  Page 10, 
Line 16 

The explanation does not make sense to me.  What does 
water volume have to do with oxygen saturation? 

 Line 16 has been replaced with the 
following description to clarify the 
relationship between water volume and 
oxygen saturation. 
 
“Normally, a well is purged until at least 3 
well volumes is removed (and field 
measurements equalize) before a sample is 
collected to make sure that the water being 
tested is representative of the water in the 
aquifer surrounding the well, not the water 
that had been sitting in the well.  The 
water sitting in the well has been exposed 
to different conditions, for example, it is 
exposed directly to the atmosphere (via 
the open well casing).  This can affect 
field measurements (such as DO and 
redox) as well as analytical measurements 
(for example water that may have DRO 
and be exposed to air – and therefore have 
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COMMENTS LOCATION: St. Lawrence Island, Alaska 
REVIEWER: Lisa Geist, US Army Corps of Engineers, Environmental Engineering      PHONE: 907-753-5742    DATE: February 9, 2007 
Item/
Code. 

Page/Para COMMENTS REVIEW 
CONFERENCE 

Bristol Construction Services, LLC  
RESPONSE 
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 2 

a higher DO than otherwise found in water 
in the aquifer – may be biodegraded and 
therefore have lower levels of DRO than 
is found in the surrounding aquifer.   
 
Because MW-31 could not be purged 
adequately, the oxygen measurements 
from it didn’t reflect the water in the 
aquifer as much as it reflected water 
sitting in the well (which had been 
exposed to air and was probably fully 
oxygenated because of that).  Because 
MW-31 did not recharge quickly enough 
to allow 3 well volumes to be purged (or 
to allow the field parameters to equalize) 
before water samples were collected, the 
DO levels measured in MW-31 must be 
considered questionable.”   
 

7.  Page 12, 
Lines 15-
16 

Do you mean RRO?  Not consistent with a heavy fuel 
oil?  

 Yes.  The sentence has been corrected to 
say: 
“All RRO results were between the PQL 
and MDL; therefore, amounts of RRO 
cannot be accurately quantified.  The RRO 
chromatogram for PWS was not consistent 
with a heavy fuel oil.” 
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COMMENTS DOCUMENT:  August 2006 Groundwater Sampling Report 
U.S. ARMY CORPS 
OF ENGINEERS 
CEPOA-EN-ES-M 

DATE: 12 Feb 2007 
REVIEWER:  Mike Utley 
PHONE:  907-753-2691 

Action taken on comment by:  
 

Item 
No. 

Drawing 
Sht. No., 

Spec. Para. 

COMMENTS REVIEW 
CONFERENCE 

A - comment accepted 
W - comment 

withdrawn 
(if neither, explain) 

CONTRACTOR RESPONSE USAED 
RESPONSE 

ACCEPTANCE  
(A-AGREE)  

(D-DISAGREE) 

 

 

1 Table 2 “Boring” header would be better defined as “Initial Well 
Depth” 

A Changed “boring” to Initial Well Depth”  

2  Table 4 Acenaphthylene, benzo(a)pyrene, and phenanthrene 
cleanup levels are not correct; please rectify (see ADEC 
Tech Memo 01-007; also, should benzo(b)perylene be 
benzo(g,h,i)perylene?  Benzo(b)perylene is not reported in 
the analytical data (EDDs). 

 Comment to be addressed in Final Draft  

3  Appendix
A 

In the future, please record the volume purged and 
observations during purging – these are especially 
important given the lack of information associated with the 
PWS well.   

Pump rate is not discernable for MW14; please rectify. 

Most forms are not complete – purge volumes, 
observations, discharge method not recorded.  Sample 
numbers, dates/times are not recorded – though a form for 
recording this information exists (see MW30). 

 Comment to be addressed in Final Draft  

4  Appendix
C 

Page 5, line 15 – batches are identified incorrectly; line 15-
16: suggest dropping phrase before semicolon, and just 
indicate that the MS/MSD was not perfomed on a project 
sample. 

A Changed according to comment  

5  Page 11, line 3 – GS23 is ND, and should not be qualifed 
due to method blank contamination.  

Line 24 – PAH samples are not preserved with acid – 
please revise text. 

 Remaining comments to be addressed in Final 
Draft 

 

6     Section
3.2.6 

Please specify which metals and which samples are 
impacted by the duplicate deviation.   

7  Page 12, line 27 – I assume both laboratories rec’d a trip 
blank?  Please revise accordingly. 
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COMMENTS DOCUMENT:  August 2006 Groundwater Sampling Report 
U.S. ARMY CORPS 
OF ENGINEERS 
CEPOA-EN-ES-M 

DATE: 12 Feb 2007 
REVIEWER:  Mike Utley 
PHONE:  907-753-2691 

Action taken on comment by:  
 

Item 
No. 

Drawing 
Sht. No., 

Spec. Para. 

COMMENTS REVIEW 
CONFERENCE 

A - comment accepted 
W - comment 

withdrawn 
(if neither, explain) 

CONTRACTOR RESPONSE USAED 
RESPONSE 

ACCEPTANCE  
(A-AGREE)  

(D-DISAGREE) 

 

 

     8 Section
3.2.4 and 
3.2.5 

Methods AK102/103 and 8270SIM missed hold time by 2 
days.  Please so indicate in text and related tables. 

9  Page 13, line 2 – STI should be STL.    

10     Appendix
E 

Please use forms supplied by ADEC (preferred). 

Please note that one checklist must be completed per SDG. 

11  Question 5.b – see comment 8 above and change response    

12  6.a.v – Impact of devations to data usability should be 
discussed (agree that data is usable, but must document 
why). 

   

13  6.e.iv – Please delete “NA”; please also note that all results 
were well below project action limits, and that, in 
conjunction with the fact that the limits were within the 
limits set by EM 200-1-6, the usability of these data are not 
significantly impacted. 
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REVIEW COMMENTS              LOCATION: Gambell FUDS Site, St. Lawrence Island, Alaska  
DATE: 3/9/07                              REVIEWER: Carey Cossaboom              PHONE: (907) 753-2689 
Item 
No. 

Location 
(page, par., 

sen.) 

COMMENTS Review 
A – Comment 

Accepted 
W – Comment 

Withdrawn 
N - Noted 

Bristol Response 

 
1.  Pg. 18, Line 1 GRO and BTEX were collected from MW-31. A Added the following text:” Because of low well 

recovery volumes, only GRO and BTEX samples were 
collected from MW-31.  Neither GRO or BTEX was 
present at a concentration above the MDL.” 

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

11.      

12.      

13.      
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April 2, 2007 
 
Gambell FUDS Remedial Investigation 
Gambell, Alaska 
August 2006 Groundwater Sampling Report 
Revision 1 
March 2007 
 
Page 10, Line 13-from range to ranged. Minor edit.  Accepted.  The text was changed, 
 
Lines 22 and 23, wording is awkward.  Accepted.  The wording was changed. 
 
Page 11, Increased salinity will affect the pH although it is curious why MW-30 had a pH 
of 7.05 while the salinity was 0.15.  Note how the low salinities correlated pretty well 
with lower pHs; pH of sea water is about 7.8.  Noted. 
 
As noted in earlier reviews of these data, it is still my belief that there are two sources of 
groundwater reflected by the differences in the water quality parameters.  There is a 
saturated gravel/cobble and groundwater is migrating from the adjacent uplands and 
mixing with the saturated cobble. Note also that MW-30 had slightly elevated DRO 
concentrations and MW-31 had significantly elevated lead and nickel concentrations.  
Noted. 
 
These two well are situated furthest from the upland and therefore are less influenced, 
perhaps not at all, by mixing of the upland groundwater. If the monitoring wells are 
influenced by both the cobble and upland sources, how will the water quality be affected 
when (if) the upland sources diminish?   In that the salinity, lead, and DRO were 
detected, in the MWs, at abut 40-50% of cleanup levels, it wouldn’t take much to exceed 
drinking water standards.  Noted 
 
 
Ronald J. Scrudato 
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