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1.0 INTRODUCTION 
 
Travis/Peterson Environmental Consulting, Inc. (TPECI) prepared this report to describe 
and analyze data collected during investigative activities at the Puganax Creek 
Subsistence Area (PCSA) near Atka, Alaska in September 2008.  TPECI performed this 
work in accordance with the PCSA Quality Assurance Project Plan (QAPP) and PCSA 
Sampling and Analysis Plan (SAP), produced by the Native Village of Atka (NVA) and 
TPECI in June 2008 and approved by the Environmental Protection Agency (EPA).  The 
QAPP and SAP are available in Appendices A and B, respectively.  TPECI based the site 
investigations described in this report on the recommendations of a previous TPECI site 
investigation performed in September 2007. 
 
1.1 REPORT DISTRIBUTION 
 
The following individuals and organizations will receive a copy of this Summary Report: 
 
Mark Snigaroff 
Tribal President 
Native Village of Atka 
P.O. Box 47030 
Atka, Alaska 99547 
907-839-2229 mark45@gci.net 
 
Rosanna Snigaroff 
Tribal Administrator/Project Manager 
Native Village of Atka 
P.O. Box 47030 
Atka, Alaska 99547 
907-839-2229 atkaira@gci.net 
 
Don Matheny 
Chemist 
United States Environmental Protection Agency 
Region 10 
1200 Sixth Ave. 
Seattle, Washington 98101 
206-553-2599  matheny.don@epamail.epa.gov 
 
Tami Fordham 
Tribal Coordinator 
United States Environmental Protection Agency 
Region 10 – Alaska Operations Office 
Federal Building Room 537 
222 West 7th Avenue #19 
Anchorage, Alaska 99513-7588 
907-271-1484  Fordham.Tami@epamail.epa.gov 
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1.2 SITE DESCRIPTION 
 
The community of Atka is located on Atka Island at 52°, 12’ North latitude and -174°, 
12’ West longitude (Figure 1).  It is approximately 1,200 air miles southwest of 
Anchorage and approximately 350 miles west of Unalaska.  Atka is located in Section 22, 
Township 92 South, Range 176 West, Seward Meridian in the Atka Quadrangle. 
 
Puganax Creek flows into Nazan Bay just south of the Atka townsite (Figure 2).  The 
creek supports a salmon run and the community is interested in maintaining a healthy 
river environment for future generations.  A fuel drum disposal area was historically 
located on the north bank of the creek just upstream from the mouth, and drums stored in 
the area may have contaminated the soil beneath.  The site also contained several 
aboveground fuel storage tanks and a small building housing a non-operational 
hydroelectric turbine.  Several large pipes associated with the former hydroelectric 
facility remain in the area.  Ownership of the equipment is unknown. 
 
The area of investigation included a gravel lot on the north side of the creek and area 
immediately downgradient, including the unnamed gravel road which ran past the lot and 
the shore of western shore of Nazan Bay beyond. 
 
1.3 HISTORICAL INFORMATION 
 
The NVA is a federally recognized tribe established in 1934.  Atka Island is located in 
the central region of the Aleutian Islands and has been inhabited for at least 2,000 years.  
The present village site has been occupied since the 1860s with migrations to Old Harbor, 
Adak, and Amlia Island. 
 
The community of Atka is located on Nazan Bay on the eastern coast of Atka Island.  The 
population of about 100 inhabitants is almost completely Aleut.  The local economy is 
based on commercial fishing and seafood processing and depends on subsistence hunting 
and fishing year round. 
 
The United States Navy evacuated the inhabitants of Atka Island in June 1942 and burned 
the village to prevent use by the invading Japanese army.  U.S. forces occupied the island 
in August 1942 and constructed military facilities along Nazan Bay, Korovin Bay, and 
the mountainside north of the harbor.  The U.S. Army constructed an airfield near the 
harbor which was operational by November 1942.  Primary military facilities on Atka 
Island included a 4,000-foot steel matting runway near the west shore of Nazan Bay, a 
dock along the north shore of Nazan Bay, a hospital near Korovin Lake, numerous 
warehouses, quarters to house 1,056 personnel, an aircraft control service station, a radar 
station located at nearby Cape Kudugnak, several observation posts, and bulk fuel storage 
facilities. 
 
Although Atka was primarily an Army installation, the Navy also based air operations out 
of the airfield and serviced weather stations and submarine cable systems in the area.  
After completion of a base on Adak Island approximately 90 miles to the west, the Atka 
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facility was less strategically important, and was abandoned by late 1945.  After World 
War II ended, the surviving Aleut community returned to the island, as did some 
evacuated residents of the more western Attu Island (USACE 1999; DCED 2007). 
 
In 1986, the U.S. Army Corps of Engineers (USACE) hired a contractor to demolish 
abandoned military buildings on Atka Island.  Building debris, thousands of drums, over 
400,000 square feet of runway matting, and other materials were buried in at least five 
disposal sites in the area.  No contamination sampling was performed at the time.  In June 
1998, the USACE performed a site investigation on Atka Island, which identified 
numerous contaminant source areas (USACE 1999). 
 
1.4 INVESTIGATION HISTORY 
 
TPECI first investigated the PCSA in September 2007.  The hydroelectric turbine and 
associated structure, aboveground storage tanks, and drums previously stored at the site 
had been removed before the investigation, and TPECI did not observe the condition or 
exact location of the equipment.  The ground beneath the drum storage area appeared 
stained with petroleum products.  Drums were also reportedly buried in the area, and soil 
nearby was stained orange. 
 
During the site investigation, TPECI sampled sediment from on the bottom of Puganax 
Creek and along the Nazan Bay shoreline.  TPECI also sampled soil from potentially 
contaminated areas within and downgradient from the drum disposal area.  All samples 
were analyzed for diesel range organics (DRO), polychlorinated biphenyls (PCBs), 
mercury, lead, and cadmium.  The sediment samples did not contain any analytes above 
applicable Alaska Department of Environmental Conservation (ADEC) cleanup levels.  
Two of the three soil samples, plus one corresponding quality assurance (QA) field 
duplicate sample, contained lead above the ADEC cleanup level.  One sample and the 
corresponding duplicate sample also contained cadmium above the ADEC cleanup level.  
Remaining analytes were detected below applicable ADEC cleanup levels, and no PCBs 
were detected in any of the samples.  Based on analytical sampling results, TPECI 
concluded that any buried drums most likely contain used oil and recommended further 
testing to better characterize the contamination. 
 
Based on TPECI’s recommendations, the NVA and TPECI wrote the 2008 PCSA QAPP 
and SAP, which outlined further investigation of the PCSA to better characterize 
contamination and to assess the extent of buried drums at the site. 
 
2.0 FIELD ACTIVITIES 
 
TPECI conducted field activities at the PCSA from September 3 to September 5, 2008.  
The ambient temperature during soil sampling activities was approximately 55 degrees 
Fahrenheit (°F), and the weather was sunny with no wind.  A photographic log of 
investigatory work at the site is provided in Appendix C. 
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2.1 SOIL SAMPLING 
 
TPECI collected seven soil samples and one QA duplicate sample at the PCSA on 
September 3, 2008.  TPECI based sample locations on observations, site topography, 
local knowledge, site history, prior analytical sampling results, and the locations of 
materials and equipment stored in the area. (Figure 3).  TPECI submitted all samples to 
the SGS Environmental Services laboratory (SGS) in Anchorage, Alaska for analysis for 
DRO, residual range organics (RRO), volatile organic compounds (VOCs), and the eight 
Resource Conservation and Recovery Act (RCRA) metals: mercury, arsenic, barium, 
cadmium, chromium, lead, selenium, and silver.  The analytes were selected to more 
accurately predict whether buried drums at the site contained motor oil or other 
lubricants.  The PCSA SAP specified that samples would be analyzed for four of the 
eight RCRA metals – lead, cadmium, chromium, and mercury.  After consulting with 
SGS, TPECI determined that complete RCRA metals analysis was less expensive and 
more complete than a la carte analysis for individual metals. 
 
TPECI collected samples PC2-1, PC2-2, and PC2-3 from the area immediately 
downgradient from the suspected drum burial area.  During the 2007 site investigation, 
TPECI observed stained soil in the area and a heavy sheen seeping from the ground.  
TPECI collected Sample PC2-4 from the same location as Sample PC2-3 and submitted it 
to the laboratory as a blind QA duplicate sample.  TPECI collected Sample PC2-5 on the 
east side of the roadway in an area in which previous sampling detected high levels of 
lead and mercury and Sample PC2-6 from the roadway between samples PC2-3 and PC2-
5.  TPECI collected Sample PC2-7 from beach sands at the probable point of entry for 
contamination which may have leaked from buried drums and migrated to Nazan Bay.  
Finally, TPECI collected Sample PC2-8 from the roadway to the north of the potential 
drum burial area, where some site runoff reportedly flowed during heavy storm events. 
 
2.1.1 Sampling Procedures and Protocols 
 
As specified in the PCSA QAPP, TPECI personnel wore a clean pair of nitrile gloves to 
collect each sample.  TPECI collected a discrete grab sample from each location with a 
clean stainless-steel trowel.  Each sample was collected from approximately six inches 
below ground surface.  At each location, sample jars were filled in order of volatility.  
TPECI filled and field preserved VOC jars first, then DRO/RRO jars, then RCRA metals 
jars.  TPECI filled and preserved all sample jars in accordance with established sampling 
methods and protocols.  SGS provided certification that all sample jars complied with, or 
were lower than, the EPA detection limits as stated in Office of Solid Waste and 
Emergency Response Directive #9240.0-05A, “Specifications and Guidance for 
Contaminant-Free Sample Containers 12/92.”  Certificates of analysis are available in 
Appendix D.  Between samples TPECI cleaned the sampling trowel with Clorox bleach 
wipes and dried the trowel with paper towels. 
 
After collecting each sample, TPECI affixed a label to each jar which noted the collection 
date and time, the analysis requested, the sampler’s initials, and a sample identification 
number also used in this report as the sampling location number.  Sample information
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was also recorded in the environmental sampler’s field notebook and transcribed to a 
chain-of-custody form once sampling was complete.  Site investigation field notes are 
available in Appendix E. 
 
After collecting each sample, TPECI placed all associated sample jars in a cooler with 
frozen gel packs.  After collection, the samples remained in the jar throughout the 
remainder of field activities.  The cooler was stored in a locked room at the Nazan Bay 
Inn, and opened only to rotate the gel packs.  During transport from Atka to SGS in 
Anchorage, the cooler was in the possession of the environmental sampler or in access-
restricted areas at airports in Dutch Harbor and Anchorage.  Therefore, TPECI did not 
employ chain-of-custody seals during sample transportation.  Observation of the cooler 
packaging in Anchorage confirmed that the cooler was not opened during transportation 
from Atka. 
 
After collecting each sample, TPECI marked the sample location with a flagged survey 
lath and photographed the location from several angles to facilitate future site location.  
TPECI had intended to mark each sample location with a semi-permanent identification 
lath, but the concurrent use of the area for an unrelated construction project and the siting 
of several sample locations on or near the roadway prohibited such staking.  TPECI’s 
global positioning system (GPS) device also malfunctioned at the onset of the 
investigation, so TPECI established three semi-permanent swing-tie stakes around the 
site to triangulate each sample location in the future, denoted S08-I, S08-II, and S08-III.  
Swing-tie stakes were photographed for future reference and are marked on Figure 3.  
Distances from swing-tie stakes to sample locations are shown in Table 1. 
 

Table 1: Sample Location Triangulation Distances 
 

Sample ID 
Swing-Tie Stake 

S08-I* 
Swing-Tie Stake 

S08-II 
Swing-Tie Stake 

S08-III 

PC2-1 50.8 31/5 59.7 
PC2-2 38.7 32.7 73.5 
PC2-3 26.1 42.5 84.8 
PC2-4 26.1 42.5 84.8 
PC2-5 69.1 111.4 92.9 
PC2-6 39.7 84.3 86.8 
PC2-7 40.4 108.4 132.8 
PC2-8 36.5 38.5 99.5 

*  All distances in feet. 
 
 
2.1.2 Analytical Sampling Results 
 
All sample analysis was performed at the SGS laboratory in Anchorage, Alaska.  SGS 
subsequently generated a Level II Laboratory Data Report (LDR) which contained 
sample results as well as quality assurance and quality control (QA/QC) results, 
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applicable data flags and qualifiers, a glossary explaining any data flags or qualifiers, and 
a case narrative explaining unusual results, data qualifiers, and any resultant affects on 
the data.  Analytical results from the soil samples collected at the PCSA are shown in 
Table 2.  VOC analysis results are not shown in the table due to the large number of 
analytes included in the VOC suite.  No VOCs were detected in any of the samples with 
the exception of Sample PC2-1, which contained 0.511 mg/Kg trichlorofluoromethane.  
The ADEC has not established a cleanup level for trichlorofluoromethane.  A copy of the 
LDR, including complete VOC results, is available in Appendix F. 
 

Table 2: Analytical Sampling Results 
 

Sample ID 
DRO 
(230*)

RRO 
(9,700) 

Mercury 
(1.24) 

Arsenic
(1.8) 

Barium
(982) 

Cadmium
(4.5) 

Chromium
(23) 

Lead 
(400**)

Selenium 
(3) 

Silver
(19) 

PC2-1 32.6 151 ND† 10.8†† 42.0 1.34 98.2 188 1.57 0.284 
PC2-2 6.38J‡ 41.6 ND 5.99 23.2 0.783 46.1 66.6 0.714 0.202 
PC2-3 4.32J 16.8J ND 3.78 22.8 ND 2.97 4.20 ND ND 
PC2-4 4.54J 24.6 ND 3.69 20.6 ND 3.28 3.08 ND ND 
PC2-5 4.04J 46.8 ND 13.2 37.5 1.56 87.5 117 2.21 0.224 
PC2-6 8.59J 54.0 0.217 12.2 21.0 3.77 114 136 1.33 0.947 
PC2-7 3.99J 17.7J 0.018J 7.26 10.9 0.628 102 30.3 0.642 0.323 
PC2-8 4.00J 16.7J ND 3.60 22.3 ND 2.83 4.59 ND ND 

* ADEC Method Two Migration-to-Groundwater cleanup level in milligrams per kilogram (mg/Kg). 
** No Migration-to-Groundwater cleanup level established.  Inhalation cleanup level given in mg/Kg. 
† Not detected. 
†† Bold text indicates a result above the applicable ADEC cleanup level. 
‡ J indicates the value is an estimation. 
 
Neither DRO nor RRO contamination exceeded ADEC cleanup levels in any of the 
samples collected, although both analytes were detected at low levels in every sample.  
Similarly, barium was present below the ADEC cleanup level in every sample.  
Cadmium, lead, selenium, and silver were detected in the majority of the samples, but at 
concentrations below the applicable ADEC cleanup levels, and low levels of mercury 
were detected in two samples.  Chromium was present in all eight samples, and exceeded 
the ADEC cleanup level of 23 mg/Kg in Samples PC2-1, PC2-2, PC2-5, PC2-6, and PC2-
7, with results ranging from 46.1-114 mg/Kg.  Arsenic exceeded the ADEC cleanup level 
of 1.8 mg/Kg in every sample, with results ranging from 3.6-13.2 mg/Kg. 
 
2.1.3 Field Sampling Quality Assurance and Quality Control Results 
 
Sample PC2-4 was collected from the same location as Sample PC2-3 and submitted to 
SGS as a blind duplicate sample.  The samples were collected at the same time, in the 
same conditions, by identical methods.  TPECI first collected filled and field preserved 
both VOC jars, then both DRO and RRO jars, and finally both RCRA metals jars. 
 
RPDs for analytes in Samples PC2-3 and PC2-4 ranged from 2-38%, below the ADEC-
recommended soil RPD of 50%.  RPDs are shown in Table 3. 
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Table 3: Duplicate Sample Relative Percent Differences 
 

Analyte RPD (%) 
DRO 4.96 
RRO 37.7 

Mercury N/A* 
Arsenic 2.41 
Barium 10.1 

Cadmium N/A 
Chromium 9.92 

Lead 3.30 
Selenium N/A 

Silver N/A 
* Not applicable – analyte not detected in sample or duplicate. 

 
RPDs generated by the duplicate sample analysis were all within the acceptable soil 
analysis range.  The RPDs suggest that laboratory analyses were sufficiently precise to 
produce reliable data, and that data variation within a sample location would be unlikely 
to affect analyte concentrations with respect to applicable cleanup levels.  The low RPDs 
were also indicative of sample homogeneity and sample preservation and analysis 
consistency. 
 
2.1.4 Laboratory Quality Assurance and Quality Control Results 
 
The LDR case narrative noted that an unknown hydrocarbon exhibiting several 
chromatogram peaks was detected in samples PC2-1, PC2-2, PC2-4, PC2-5, and PC2-6.  
Given the low DRO and RRO sample results, the hydrocarbon did not have any practical 
effect on the sample results. 
 
The case narrative also noted that recoveries for several analytes were biased high in the 
matrix spike (MS) and matrix spike duplicate (MSD) samples associated with QA/QC 
Samples 855904 MS and 855905 MSD.  However, recoveries with high bias were related 
only to VOC analytes which were not detected above the practical quantitation limit 
(PQL) in any of the field samples, so the result did not have any practical effect on the 
sample results. 
 
In QA/QC Sample 857398 MS, MS recoveries for chromium and barium were outside 
acceptance criteria, but a post-digestion spike was successful, so the results were deemed 
valid.  MS and MSD recovers for chromium, arsenic, barium, cadmium, lead, and 
selenium were outside of the acceptable relative percent difference (RPD) range, but 
sample and duplicate recoveries were within RPD limits.  This could indicate a non-
homogeneous sample, but given that RCRA metals results in the associated samples were 
not close to the associated cleanup levels, there should not be any practical effect on the 
sample results. 
 
In QA/QC Sample 857399 MSD, MSD recoveries for chromium, arsenic, cadmium, lead, 
selenium, silver, and barium were outside acceptance criteria, but a post-digestion spike 
was successful, so the results were deemed valid.  MS and MSD recovers for chromium, 
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arsenic, barium, cadmium, lead, and selenium were outside of the acceptable RPD range, 
but sample and duplicate recoveries were within RPD limits.  This could indicate a non-
homogeneous sample, but given that RCRA metals results in the associated samples were 
not close to the associated cleanup levels, there should not be any practical effect on the 
sample results. 
 
In QA/QC Sample 855902 LCS, laboratory control sample recoveries for several analytes 
were biased high.  However, recoveries with high bias were related only to VOC analytes 
which were not detected above the PQL in any of the field samples, so the result did not 
have any practical effect on the sample results. 
 
In QA/QC Sample 855915 CCV, continuous calibration verification recoveries for 
several analytes were biased high and did not meet QC criteria.  However, the recoveries 
with high bias were related only to VOC analytes which were not detected above the 
PQL in any of the field samples, so the result did not have any practical effect on the 
sample results. 
 
2.1.5 Deviations from the QAPP and SAP 
 
Soil samples were analyzed for all eight RCRA metals, not only lead, cadmium, 
chromium, and mercury as specified in the PCSA SAP.  This deviation provided 
additional information without additional expense, and did not negatively affect data 
quality or usability. 
 
At the time of sample receipt, SGS measured the temperature in the sample cooler 
temperature blank at 6.8 degrees Celsius (°C).  This temperature was above the standard 
temperature range of 4°C +/- 2°C.  SGS measured the cooler temperature at 6.2°C, also 
above the standard range.  While the temperature blank and cooler temperatures were 
only slightly above the upper temperature limit of 6°C, the elevated temperature may 
have affected the results for volatile analytes.  Due to the nearly uniform lack of VOCs in 
all eight samples and the fact that temperature blank and cooler temperatures were close 
to the acceptable range, TPECI believes it likely that VOCs were generally not present in 
soils in the area, and that sample temperatures did not significantly affect the VOCs 
results.  Temperatures above the standard preservation range would also affect DRO and 
RRO concentrations to a more limited degree.  However, because neither analyte is 
particularly volatile and because temperature blank and cooler temperatures were only 
slightly above the target range, TPECI believes it unlikely that DRO and RRO results 
were significantly affected.  Additionally, DRO and RRO results in all eight samples 
were well below ADEC cleanup levels, and it is unlikely that sample results would have 
approached cleanup levels if the samples had been preserved at a lower temperature.  
RCRA metals sampling methods do not require temperature-controlled preservation 
because inorganic constituents are not volatile, and temperature blank and cooler 
temperatures did not affect RCRA metals results. 
 
TPECI was unable to drive semi-permanent stakes into the ground at sample locations 
because several were taken from a well-travelled roadway and the remainder sat in an 
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active equipment staging area.  TPECI was also unable to record GPS coordinates for 
sample locations due to a GPS device malfunction.  TPECI installed semi-permanent 
swing-tie stakes to permit future triangulation of sample locations.  Swing-tie 
triangulation distances are available in Table 1 in Section 2.1.1. 
 
TPECI did not ship the samples from Dutch Harbor via Alaska Airlines GoldStreak as 
stated in the SAP.  Due to the sampler’s travel schedule, it was equally fast and less 
expensive to check the cooler as baggage. 
 
 2.2 ELECTROMAGNETIC INDUCTION SURVEYING 
 
TPECI conducted the electromagnetic induction (EMI) survey on September 5, 2008.  
TPECI established a grid which measured 60 feet by 80 feet and oriented to magnetic 
north.  Survey laths were placed every ten feet, for a total of 63 survey points (Figure 4).  
The extent of the grid was limited by equipment and materials stored on the gravel pad at 
the site. 
 
2.2.1 Electromagnetic Induction Survey Procedures and Protocols 
 
TPECI conducted the EMI survey using a Geonics Limited EM31 conductivity meter.  
The surveyor established a control point northeast of the grid at a location judged likely 
to be free of interference from conductive objects.  The control point was located away 
from metal, water, and known buried debris. 
 
During the survey, the surveyor proceeded from one survey point to the next and 
recorded the conductivity reading, the instrument power, and the reading time.  All 
readings were collected in the quad-phase (OPER) setting with the instrument oriented to 
the north and held parallel to the ground surface at waist height.  Approximately every 
five minutes, the surveyor returned to the control point and recorded the reading at that 
point.  After the survey was complete, the surveyor used the control point data to 
determine the rate of drift inherent in the conductivity readings and normalize the survey 
data accordingly.  Survey data is available in Table 4. 
 
To prevent the potential loss of data due to equipment failure, TPECI recorded the data 
manually and did not utilize the data logger which accompanied the conductivity meter.  
During the EMI survey, the surveyor recorded all readings from the upper scale on the 
conductivity meter.  However, when the Range setting on the meter is set at 30 millimhos 
per meter (mmho/m), the readings should be taken from the lower scale.  Both readings 
are listed in Table 4, but only the initial readings were recorded in the field notes 
available in Appendix E. 
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Table 4: Electromagnetic Induction Survey Data 
 

Survey Point Initial 
Reading 

Converted 
Reading 

(mmhos/m)

Instrument
Range 

(mmhos/m)
Time Control Point 

Value 

Normalized 
Reading 

(mmhos/m) 
1 .32 9.6 11:38:30 9.5 
2 .30 9.0 11:39:00 8.8 
3 .28 8.3 11:39:10 8.0 
4 .30 9.0 11:39:30 8.6 
5 .31 9.4 11:39:45 9.0 
6 .28 8.3 11:40:05 7.8 
7 .30 9.0 11:40:20 8.4 
8 .30 9.0 11:40:50 8.3 
9 .22 6.5 11:41:00 5.7 

10 .20 6.0 11:41:15 5.2 
11 .22 6.5 11:41:30 5.6 
12 .22 6.5 11:41:50 5.5 
13 .20 6.0 11:42:00 4.9 
14 .22 6.5 11:42:20 5.4 
15 .42 13.6 11:42:50 12.3 
16 .20 6.0 11:43:00 4.7 
17 .17 5.1 11:43:20 3.7 
18 .19 5.7 11:43:45 4.2 
19 .18 5.3 11:44:00

19.5 at 
100 mmho/m 
at 11:38:00 

3.7 
20 .17 5.1 11:44:50 5.1 
21 .18 5.3 11:45:20 5.4 
22 .47 14.2 11:45:45 14.4 
23 .20 6.0 11:46:00 6.3 
24 .16 5.0 11:46:30 5.4 
25 .17 5.1 11:46:45 5.5 
26 .17 5.1 11:47:10 5.6 
27 .16 5.0 11:47:30 5.6 
28 .16 5.0 11:47:50 5.6 
29 .38 11.7 11:48:10 12.4 
30 .20 6.0 11:48:30 6.8 
31 .15 4.6 11:48:50 5.4 
32 .15 4.6 11:49:00 5.5 
33 .16 5.0 11:49:15 5.9 
34 .15 4.6 11:49:35 5.6 
35 .14 4.1 11:49:50

17.7 at 
100 mmho/m 
at 11:44:30 

5.1 
36 .26 7.9 11:51:05 7.9 
37 .20 6.0 11:51:25 6.0 
38 .16 5.0 11:51:40 5.0 
39 .15 4.6 11:51:55 4.6 
40 .15 4.6 11:52:10 4.6 
41 .14 4.1 11:52:30 4.1 
42 .13 3.9 11:52:50 3.9 
43 .38 11.7 11:53:15 11.7 
44 .21 6.2 11:53:35 6.2 
45 .16 5.0 11:53:55 5.0 
46 .16 5.0 11:54:00 5.0 
47 .15 4.6 11:54:25 4.6 
48 .15 4.6 

30 

11:54:45

18.9 at 
100 mmho/m 
at 11:50:20 

4.6 
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Survey Point Reading 
Converted 
Reading 

(mmhos/m)

Instrument
Range 

(mmho/m)
Time Control Point 

Value 

Normalized 
Reading 

(mmhos/m) 
49 .14 4.1 11:55:00  4.1 
50 .62 19.0 11:56:05 19.0 
51 .22 6.5 12:15:30 6.5 
52 .15 4.6 12:15:45 4.6 
53 .29 8.8 12:16:30 8.8 
54 .35 10.5 12:16:50

18.9 at 
100 mmho/m 
at 11:55:25 

10.5 
55 .32 9.6 12:17:10 10.4 
56 .28 8.3 12:17:30 9.1 
57 .37 11.2 12:17:50 12.1 
58 .18 5.3 12:18:05 6.3 
59 .20 6.0 12:18:25 7.0 
60 .16 5.0 12:18:45 6.1 
61 .42 13.6 12:19:00 14.7 
62 .28 8.3 12:19:20 9.5 
63 .26 7.9 

30 

12:19:45

17.0 at 
100 mmho/m 
at 12:13:00* 

9.2 
* The final control point reading was 18.4 at 100 mmho/m at 12:20:05. 

 
 
2.2.2 Electromagnetic Induction Survey Results 
 
EMI survey results largely reflected conductive objects present aboveground around the 
survey area (Figure 5).  Two connexes staged on the gravel lot at the PCSA are visible in 
Figure 5 as highly conductive objects at the southern limit of the survey area in the 
vicinity of survey locations 22 and 50.  Lower conductivity readings in between represent 
the storage area between the connexes.  Similarly elevated conductivity around survey 
location 61 represents a truck parked northwest of the connexes on the gravel pad. 
 
Away from the interference of large metal objects staged at the PCSA, the EMI survey 
recorded relatively uniform conductivity indicative of homogenous fill material, with 
readings ranging from 370 to about 600 mho-meters.  Conductivity increased gradually 
toward the east as the fill material gave way to native material beneath the roadway. 
 
2.2.3 Deviations from the QAPP and SAP 
 
When TPECI arrived on site, equipment and materials associated with a local 
construction project were staged on part of the PCSA.  TPECI was able to arrange the 
removal of some equipment by the City of Atka, but several pieces of equipment and all 
construction materials remained on site and limited survey coverage considerably.  Metal 
objects, including two trucks and two connex containers, affected the readout of the 
conductivity meter.  Therefore, TPECI established the survey grid in the open area of the 
PCSA which did not contain debris in an attempt to avoid erroneous readings. 
 
TPECI used a Geonics Limited Model EM-31 conductivity meter to conduct the EMI 
survey, while the SAP specified that a Geonics Limited Model EM-31 SH would be used.  
The SH is a more compact version of the same instrument, and the Model EM-31 used in 
the survey is more accurate to a greater depth than the smaller version.  Therefore, the
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model difference should have no effect on data quality or usability. 
 
The SAP stated that the surveyor would take conductivity meter readings at each grid 
point in both the normal and rotated modes.  While each mode will produce a different 
reading at a given point based on the different coplanar loop axis generated, the resultant 
data provides identical information.  Because each mode would provide the same 
information and because limited time remained to conduct the survey, TPECI made the 
determination to only conduct the survey in normal vertical dipole mode. 
 
3.0 CONCLUSIONS 
 
The EMI survey did not indicate the present of buried drums or other conductive bodies 
beneath the open portion of the gravel pad at the PCSA, including the point at which 
orange fluid and sheen can be observed seeping from the ground.  However, drums or 
other objects may be buried in areas which could not be surveyed, such as beneath the 
trucks on the western portion of the gravel pad.  This area is upgradient of seepage at the 
PCSA and would most logically explain the analytical sampling results downgradient.  
Drums or other objects could also be buried beneath the connexes at the site or beneath 
materials stored just to the west.  Additionally, contamination present in soils sampled at 
the PCSA may originate from subsurface soil contamination and not from any 
containerized liquid. 
 
RCRA metals concentrations in soil samples collected from the PCSA, the presence of 
DRO and RRO in all eight samples collected, and the observation of sheen seeping from 
the ground in the area all suggest that subsurface contamination at the site resulted from 
used oil.  Furthermore, Sample PC2-7, collected from beach sands on the shore of Nazan 
Bay, demonstrated that arsenic and chromium above ADEC cleanup levels, as well as 
lower-level DRO, RRO, and other RCRA metals, are migrating into the waters of Nazan 
Bay less than 100 feet from the mouth of Puganax Creek. 
 
While TPECI cannot infer analyte concentrations in any containerized subsurface liquids 
from concentrations detected in PCSA soils, analytical sample results suggest that any 
containerized used oil may not meet burn specifications.  The only contaminant analyzed 
in the soil samples which did not exceed the burn specification limit was total halogens, 
which were included in the VOC analysis suite.  Table 5 shows the highest results from 
soil sampling at the PCSA and the associated burn specification. 
 

Table 5: Used Oil Burn Specification Contaminant Levels 
 

Constituent/Property Highest Sample Result Burn Specification Limit 
Arsenic 13.2 mg/Kg 5 mg/Kg maximum 

Cadmium 3.77 mg/Kg 2 mg/Kg maximum 
Chromium 114 mg/Kg 10 mg/Kg maximum 

Lead 188 mg/Kg 100 mg/Kg maximum 
Flash Point Not tested 100°F minimum 

Total Halogens Not detected 4,000 mg/Kg maximum 
* Soil cannot be sampled for flash point – a liquid sample is required for flash point analysis. 
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Assuming containerized used oil does not meet burn specifications, it may still be burned 
as off-specification used oil in accordance with state regulations.  The off-specification 
oil must be burned at a facility with an EPA identification number which has notified the 
EPA of its used oil management activities.  The notice need only be provided once, but 
must include the facility location and a general description of the use of the used oil.  
Additionally, used oil may be burned for energy recovery only in specific types of 
boilers, furnaces, and space heaters. 
 
4.0 RECOMMENDATIONS 
 
TPECI recommends performing a second EMI survey on areas which TPECI was unable 
to investigate in 2008.  A second EMI survey will allow the NVA to pinpoint buried 
drums or other materials at the site and will facilitate excavation of buried debris.  After 
the survey has fully delineated the area, TPECI recommends excavating any buried 
materials and collecting characterization soil samples around the perimeter of the 
excavation to assess the concentration and extent of contamination.  TPECI recommends 
analyzing soil samples for DRO, RRO, and RCRA metals.  If drums are present at the 
site, TPECI recommends collecting characterization samples from the drums to 
determine drum contents and disposal options.  TPECI recommends sampling drum 
contents for oil burning specifications.  TPECI believes EMI surveying and excavation 
could be accomplished in approximately one week. 
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1.0 PROJECT MANAGEMENT 
 
1.1 DISTRIBUTION LIST  
 
The following individuals and organizations will receive a copy of this approved Quality 
Assurance Project Plan (QAPP). 
 
Mark Snigaroff 
Tribal President 
Native Village of Atka 
P.O. Box 47030 
Atka, Alaska 99547 
907-839-2229 mark45@gci.net 
 
Rosanna Snigaroff 
Tribal Administrator/Project Manager 
Native Village of Atka 
P.O. Box 47030 
Atka, Alaska 99547 
907-839-2229 atkaira@gci.net 
 
Don Matheny 
Chemist 
United States Environmental Protection Agency 
Region 10 
1200 Sixth Ave. 
Seattle, Washington 98101 
206-553-2599  matheny.don@epamail.epa.gov 
 
Santina Gay 
Tribal Coordinator 
United States Environmental Protection Agency 
Region 10 – Alaska Operations Office 
Federal Building Room 537 
222 West 7th Avenue #19 
Anchorage, Alaska 99513-7588 
907-271-3413  Gay.Santina@epamail.epa.gov 
 
1.2 PROJECT ORGANIZATION AND RESPONSIBILITIES 
 
The United States Environmental Protection Agency (EPA) awarded a two-year Indian 
General Assistance Program grant to the Native Village of Atka (NVA) Environmental 
Department.  Before implementing the approved plan, the NVA must produce a QAPP.  
This QAPP supports further investigation of the Puganax Creek Subsistence Area 
(PCSA).  The community of Atka uses the PCSA for year-round subsistence.   The NVA 
and Travis/Peterson Environmental Consulting, Inc. (TPECI) investigated the PCSA in 
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September 2007 and recommended further investigation to more completely characterize 
the site. 
 
The 2008 PCSA investigation will include environmental sampling at the PCSA, an 
electromagnetic induction (EMI) survey of the site, and design and permitting of a 
monofill adjacent to the Atka landfill for disposal of crushed drums.  Table 1 shows the 
duties and responsibilities of personnel involved in the PCSA QAPP. 

 
Table 1: PCSA QAPP Duties and Responsibilities 

 
Name Affiliation Position Project Role 

Rosanna Snigaroff NVA Tribal Administrator Project Manager 
Marlene Johnson NVA Environmental Coordinator Environmental Coordinator 

Michael Travis, P.E. TPECI Principal Project Manager 
Noah Zogas TPECI Staff Scientist Project Coordinator, Reports

 
Specific project authority and responsibilities are as follows: 
 
Native Village of Atka Project Manager 
 

• Responsible for planning and coordination of the QAPP. 
• Oversees environmental projects conducted by the NVA. 
• Oversees the NVA training program. 
• Serves as the primary point of contact for project activities. 
• Reviews and approves the project budget. 

 
Native Village of Atka Environmental Coordinator 
 

• Responsible for assisting the NVA Project Manager with project planning and 
coordination. 

• Coordinates development of the QAPP and Sampling and Analysis Plan (SAP). 
• Assists TPECI with project requirement identification and data collection for the 

QAPP. 
• Leads development and assists TPECI with report production. 
• Assists TPECI with a quality assurance review of analytical sampling data. 

 
Travis/Peterson Environmental Consulting, Inc. Project Manager 
 

• Provides environmental expertise to the NVA. 
• Responsible for production of the QAPP, SAP, and summary report. 
• Oversees quality assurance and quality control of analytical sampling data. 
• Designs the Atka drum monofill. 
• Directs analytical sampling, EMI surveying, and monofill permitting. 
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Travis/Peterson Environmental Consulting, Inc. Staff Scientist 
 

• Writes the QAPP, SAP, and summary report. 
• Conducts the EMI survey. 
• Performs environmental sampling. 
• Coordinates monofill permitting. 
• Assists with design of the Atka drum monofill. 

 
2.0 SITE BACKGROUND 
 
Atka Island is located at 52°, 12’ North latitude and -174°, 12’ West longitude (Figure 1).  
It is approximately 1,200 air miles southwest of Anchorage and approximately 350 miles 
west of Unalaska.  Atka is located in Section 22, Township 92 South, Range 176 West, 
Seward Meridian in the Atka Quadrangle. 
 
Atka experiences a typical Aleutian maritime climate, with moderate temperatures, 
frequent precipitation and high winds.  Temperatures range from 20 to 60 degrees 
Fahrenheit.  Precipitation averages 60 inches per year, with 61 inches of snowfall 
(DCED, 2007). 
 
2.1 SITE HISTORY 
 
The NVA is a federally recognized tribe established in 1934.  Atka Island is located in 
the central region of the Aleutian Islands and has been inhabited for at least 2,000 years.  
The present village site has been occupied since the 1860s with migrations to Old Harbor, 
Adak, and Amlia Island. 
 
The community of Atka is located on Nazan Bay on the eastern coast of Atka Island.  The 
population of about 100 inhabitants is almost completely Aleut.  The local economy is 
based on commercial fishing and seafood processing and depends on subsistence hunting 
and fishing year round. 
 
The United States Navy evacuated the inhabitants of Atka Island in June 1942 and burned 
the village to prevent use by the invading Japanese army.  U.S. forces occupied the island 
in August 1942 and constructed military facilities along Nazan Bay, Korovin Bay, and 
the mountainside north of the harbor.  The U.S. Army constructed an airfield near the 
harbor which was operational by November 1942.  Primary military facilities on Atka 
Island included a 4,000-foot steel matting runway near the west shore of Nazan Bay, a 
dock along the north shore of Nazan Bay, a hospital near Korovin Lake, numerous 
warehouses, quarters to house 1,056 personnel, an aircraft control service station, a radar 
station located at nearby Cape Kudugnak, several observation posts, and bulk fuel storage 
facilities. 
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Although Atka was primarily an Army installation, the Navy also based air operations out 
of the airfield and serviced weather stations and submarine cable systems in the area.  
After completion of a base on Adak Island approximately 90 miles to the west, the Atka 
facility was less strategically important, and was abandoned by late 1945.  After World 
War II ended, the surviving Aleut community returned to the island, as did some 
evacuated residents of the more western Attu Island (USACE 1999; DCED 2007). 
 
2.2 MILITARY REMEDIATION 
 
In 1986, the U.S. Army Corps of Engineers (USACE) hired a contractor to demolish 
abandoned military buildings on Atka Island.  Building debris, thousands of drums, over 
400,000 square feet of runway matting, and other materials were buried in at least five 
disposal sites in the area.  No contamination sampling was performed at the time.  In June 
1998, the USACE performed a site investigation on Atka Island, which identified 
numerous contaminant source areas (USACE 1999). 
 
2.3 PUGANAX CREEK 
 
Puganax Creek flows into Nazan Bay just south of the Atka townsite (Figure 2).  The 
creek supports a salmon run and the community is interested in maintaining a healthy 
river environment for future generations.  A fuel drum disposal area was historically 
located on the north bank of the creek just upstream from the mouth, and drums stored in 
the area may have contaminated the soil beneath.  The site also contained several 
aboveground fuel storage tanks and a small building housing a non-operational 
hydroelectric turbine.  Several large pipes associated with the former hydroelectric 
facility remain in the area.  Ownership of the equipment is unknown. 
 
The hydroelectric turbine and associated structure, aboveground storage tanks, and drums 
previously stored at the site were removed before TPECI performed an initial site 
investigation in September 2007.  The ground beneath the drum storage area appeared 
stained with petroleum products and may be contaminated.  Drums are also buried in the 
area, and soil near the buried drums is stained orange, apparently from leaking drums. 
 
During the site investigation, TPECI sampled sediment from on the bottom of Puganax 
Creek and along the Nazan Bay shoreline.  TPECI also sampled soil from potentially 
contaminated areas within and downgradient from the drum disposal area.  All samples 
were analyzed for diesel range organics (DRO), polychlorinated biphenyls (PCBs), 
mercury, lead, and cadmium.  The sediment samples did not contain any analytes above 
applicable Alaska Department of Environmental Conservation (ADEC) cleanup levels.  
Two of the three soil samples, plus one corresponding quality assurance field duplicate 
sample, contained lead above the ADEC cleanup level.  One sample and the 
corresponding duplicate sample also contained cadmium above the ADEC cleanup level.  
Remaining analytes were detected below applicable ADEC cleanup levels, and no PCBs 
were detected in any of the samples.  Based on analytical sampling results, TPECI 
concluded that the buried drums most likely contain used oil and recommended further 
testing to better characterize the contamination. 
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TPECI performed the 2007 investigatory work at the PCSA under an EPA-approved 
QAPP by personnel meeting ADEC Qualified Person criteria. 
 
3.0  CONTAMINATION AND REMEDIAL OBJECTIVES 
 
Members of the Atka community rely heavily on subsistence foods and materials, due 
both to cultural traditions and the extremely high cost and limited availability of food and 
goods shipped from commercial centers.  Members of the Atka community utilize many 
subsistence resources on Atka Island and the surrounding marine environment year-
round.  The waters of Nazan Bay provide fish, waterfowl, and marine mammals.  The 
community uses plants and berries that grow in the area for food and other subsistence 
purposes.  The community is concerned that lingering contamination may impact 
subsistence foods. 
 
Marine life commonly harvested from Nazan Bay may ingest contamination emanating 
from Puganax Creek, which could in turn be transferred to the community.  This is a 
particularly serious problem with bioaccumulating contaminants such as PCBs.  Previous 
assessments in the area completed by the U.S. Environmental Protection Agency (EPA), 
U.S. Department of Defense (DOD), USACE, and TPECI have detected low-level 
contamination in soils and surface waters at various locations on Atka Island, described 
in this QAPP as contaminants of concern (COCs).  Previously identified COCs include 
DRO, PCBs, lead, mercury, and arsenic.  Based on TPECI’s investigation in September 
2007, further sampling at the PCSA will include analysis for volatile organic compounds 
(VOCs), residual range organics (RRO), DRO, lead, mercury, cadmium, and chromium.  
The DOD did not schedule remedial action after completion of its Atka Island assessment 
due to the low COC levels detected.  Nonetheless, the Atka community and the NVA are 
concerned that consumption over many years may still pose a threat to local residents. 
 
3.1 PROJECT DESCRIPTION 
 
The purpose of this project is to prepare a QAPP and a SAP and secure EPA approval for 
both documents.  The project will first focus on preparing the QAPP and securing EPA 
approval.  After the EPA approves and signs the QAPP and SAP, TPECI will execute the 
SAP, and the NVA and TPECI will prepare a Summary Report.  Execution of the 
approved SAP will include environmental sampling to characterize contamination at the 
PCSA and an EMI survey to delineate the extent of buried drums and debris.  Pending 
EPA approval, TPECI anticipates performing environmental sampling and the EMI 
survey in the summer of 2008.  A copy of the SAP is available in Appendix A. 
 
3.2 ELECTROMAGNETIC INDUCTION SURVEY OBJECTIVES 
 
TPECI will perform an EMI survey of the drum burial area within the PCSA to pinpoint 
drums buried at the site.  The survey will facilitate more efficient excavation of the drums 
in the future and will indicate the presence of any outlying drums or other debris buried at 
the site which may otherwise remain undiscovered.  The survey results will also prevent 
rupturing buried drums during excavation. 
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3.3 SAMPLING OBJECTIVES 
 
TPECI will sample soil and sediment in the PCSA to characterize contaminants at the site 
and to assess health hazards and threats to subsistence users.  TPECI will use sample 
results to determine if buried drums at the site contain used oil or other petroleum 
products.  All samples will be analyzed for DRO, RRO, VOCs, lead, mercury, cadmium, 
and chromium. 
 
Table 2 shows analytical methods and the associated laboratory reporting limit (LRL), 
method detection limits (MDL), and other statistics for project COCs. 

 
Table 2: COC Analytical Methods 

 

Parameter Method Precision
(%) 

Accuracy 
(%) 

LRL 
(mg/kg*) 

MDL 
(mg/kg) 

Hold Time 
(days) 

DRO AK102 <50 60-140 20.0 2.0 14 
RRO AK103 <20 60-120 20.0 2.0 14 
VOCs SW8260B <20 Varies Varies Varies 14 
Lead SW6020 <15 80-120 0.2 0.062 180 

Mercury SW7471A <20 83-118 .012 0.04 28 
Cadmium SW6020 <15 80-120 0.062 0.2 180 
Chromium SW6020 <15 80-120 0.4 0.12 180 

  *  Results in milligrams per kilogram. 
 
All samples will be collected by TPECI personnel meeting the ADEC Qualified Person 
criteria in accordance with EPA procedures and Alaska Administrative Code 18 AAC 75, 
Oil and Hazardous Substances Pollution Control Regulations.  EMI surveying will be 
performed under the supervision of Mr. Michael Travis, a professional engineer with 
experience performing EMI surveys and interpreting survey data. 
 
4.0 DATA GENERATION AND ACQUISITION 
 
Sample locations will be selected to characterize the area around the buried drums as 
completely as possible.  Additional samples may be collected from downgradient areas 
which may have been contaminated by the leaking drums, or at probably points of entry 
to nearby water bodies.  Because the site is located in remote Alaska and site visits are 
extremely expensive, exact sample locations will be based on field observations and 
selected by the environmental sampler during the investigation.  TPECI will be prepared 
to collect up to ten soil or sediment samples and one quality assurance field duplicate 
sample during the investigation. 
 
4.1 SAMPLING PROCEDURES 
 
The environmental sampler will wear clean latex or nitrile gloves throughout the 
sampling process.  Each sample will be a discrete grab sample collected from one 
location with a clean stainless-steel trowel.  Each sample will be collected from 
approximately six inches below ground surface.  At each sample location, sample jars 
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will be filled in order of analyte volatility, with the most volatile analytes sampled first 
and the least volatile sampled last.  Sample jars which do not require preservation will be 
filled as completely as possible.  Sample jars which require a preservative will be filled 
and preserved according to method. 
 
After each sample is collected, a label will be affixed to the jar noting the date, time, 
sample identification number, intended analytes (with applicable analysis method if 
required), and the sampler’s initials.  An example of the sample label is included in 
Appendix B.  Sample information will be duplicated on chain-of-custody forms and in 
the sampler’s field notebook.  Each sample will immediately be placed in a cooler with 
frozen gel packs to maintain a temperature of four degrees Celsius (°C) +/- 2°C.  All 
samples will remain in the cooler until they are delivered to the SGS Environmental 
Services (SGS) laboratory in Anchorage, Alaska.  After each sample is complete, the 
sampler will wash the trowel thoroughly with Clorox bleach wipes or a similar product 
and dry the trowel completely with paper towels.  Wipes, paper towels, and any other 
solid wastes generated during the investigation will be disposed in the Atka landfill. 
 
The environmental sampler will record the location of each sample in a variety of ways to 
ensure that each location can be located again at a later date.  Immediately after each 
sample is collected, the sampler will photograph the location as necessary to locate the 
site in the future.  The sampler will also record the global positioning system (GPS) 
coordinates for each location using WGS84 datum and drive a unique, labeled 
identification stake into the ground at the sample location.  If a stake cannot be driven at a 
sample point, swing ties will be established to triangulate the location in the future.  
Swing tie points will be marked with labeled identification stakes.  If used, swing tie 
points will be photographed, and their GPS coordinates recorded. 
 
4.1.1 Temperature Blanks 
 
The temperature blank is a jar of deionized water included with every cooler that allows 
the laboratory to measure the temperature of the samples at the time of laboratory receipt.  
The temperature blank will remain in the cooler throughout the sampling process and will 
be measured and recorded on the chain-of-custody form upon sample delivery.  TPECI 
will use one temperature blank per cooler. 
 
4.1.2 Trip Blanks 
 
Trip blanks are samples prepared from sterile media at the laboratory and shipped with 
VOC sample jars.  Trip blanks remain with the samples after collection and are analyzed 
for volatile compounds.  This analysis detects potential cross-contamination.  TPECI will 
never open the trip blank containers during the sampling process.  TPECI will use one 
trip blank per cooler.  If the laboratory finds contamination within the trip blank, TPECI 
will use the results to evaluate any possible impacts to associated samples. 
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4.1.3 Field Duplicates 
 
Field duplicate samples are collected simultaneously with the corresponding 
characterization sample.  Field duplicate analysis determines the reliability and the 
reproducibility of the sample data and the homogeneity of the sample media.  Field 
duplicate samples are collected for all analytes using identical sampling methods at a rate 
of one duplicate sample per ten samples.  To collect a duplicate sample, TPECI will split 
one sample for duplicate analysis and will follow identical protocols throughout 
collection, preservation, delivery, and analysis.  One field duplicate will be collected for 
all analytes for every ten characterization samples collected. 
 
4.1.4 Sample Transporation 
 
After sampling is complete, the environmental sampler will accompany the samples from 
Atka to Dutch Harbor.  In Dutch Harbor, the samples will be shipped via Alaska Airlines 
GoldStreak to Anchorage, where TPECI personnel will receive the cooler and deliver it 
to the SGS laboratory.  TPECI will make every effort to ensure samples reach the 
laboratory quickly and are analyzed within applicable holding times.  Packaging, 
marking, labeling, and shipping will comply with all regulations promulgated by the 
United States Department of Transportation in Code of Federal Regulations (CFR) 49 
CFR Parts 171-177 and by the International Air Transport Association. 
 
4.2 DATA MEASUREMENT CRITERIA 
 
All samples will be analyzed by SGS in Anchorage, Alaska.  SGS data measurement 
criteria include the following data quality objectives described in the following sections: 
 

• Precision; 
• Accuracy; 
• Representativeness 
• Comparability; and 
• Completeness. 

 
4.2.1 Precision 
 
Precision will be evaluated by the relative percent difference (RPD) between matrix spike 
(MS) and matrix spike duplicate (MSD) samples or between laboratory duplicate 
samples.  The precision required varies with specific analyses, analytes, and matrices.  
Precision is calculated using the following equation: 
 

  ABS (R1 - R2) 
RPD = -------------------- x 100 

  ((R1 + R2)/2) 
 
 Where:  R1 is the recovery for the MS or duplicate 1. 
   R2 is the recovery for the MSD or duplicate 2. 
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Precision reflects sampling techniques and heterogeneity, preservation, analytical 
preparation, and analysis.  If one or both of the duplicate results are below the laboratory 
reporting limit, the RPD will be extremely high and unusable or incalculable.   
 
4.2.2 Accuracy 
 
Accuracy is a measure of the degree of difference between observed and actual values.  
The accuracy of sample data is assessed using a laboratory control sample and by the 
analysis of an environmental sample spiked with a known amount of a target parameter.  
Accuracy is calculated using the following equation: 
 

               SQ - NQ 
% Recovery = ----------------- x 100 

               S 
 
 Where:  SQ is the quantity found in the spiked sample. 
   NQ is the quantity found in the native (unspiked) sample. 
   S is the quantity of spike added to native sample. 
 
4.2.3 Representativeness 
 
Representativeness expresses the degree to which project data accurately represents the 
characteristics of the environment being assessed.  Representativeness is dependent on 
the sampling technique and is considered individually for each project site. 
 
4.2.4 Comparability 
 
Comparability is a measure of the confidence with which one data set can be compared to 
a second data set measuring the same property. 
 
4.2.5 Completeness 
 
Completeness is the percentage of valid results obtained compared to the total number of 
samples taken for a parameter. 
 

                             # of valid results 
% Completeness = --------------------------- 

                                # of samples taken 
 
The quality assurance (QA) objectives outlined above will be evaluated in conjunction 
with the data validation process.  QA objectives are described more completely in the 
SGS Quality Assurance Plan (QAP) available in Appendix C. 
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4.3 LABORATORY DATA REVIEW PROCESS 
 
The laboratory data review process is four-tiered and includes both an in-house 
laboratory review and a secondary review by TPECI personnel. 
 
The Laboratory Information Management System (LIMS) is an integral part of the in-
house review process.  The LIMS computer software capable of flagging data that does 
not meet specified criteria.  The LIMS also assists with specialized reporting 
requirements and data anomalies.  The LIMS is periodically updated to incorporate the 
latest quality control information to allow easy and efficient data review and copying 
(SGS 2007).  The data review process is described in the following sections and is 
described more completely in the SGS QAP available in Appendix C. 
 
4.3.1 Tier 1 
 
The first level of review is known as the bench review and is performed by the laboratory 
analyst at the laboratory after analytical sampling and data reduction are complete.  In 
addition to reviewing data calculations, the analyst checks: 
 

• The stability of instrument calibration; 
• The appropriateness of qualitative identifications; 
• The accuracy of quantitative results; 
• Conformance of analysis to client requests and data quality objectives (DQOs); 
• Compliance of quality control (QC) samples and completeness of related 

documentation; 
• That grammar, spelling, and thoroughness of comments explaining the results; 
• That client-specific and project-specific DQOs have been met; and 
• That sample extraction, sample digestion, and analysis hold times have been met. 

 
If an unexpected event occurs during the analysis, the analyst notifies the Project 
Manager and Production manager and any required corrective action is initiated as 
specified in the laboratory Corrective Action Standard Operating Procedure (SOP).  After 
the Bench Review is complete, the laboratory analyst posts the data into the LIMS for 
further review (SGS 2007). 
 
4.3.2 Tier 2 
 
The second level of review is known as peer review.  It is performed by a qualified 
reviewer at the laboratory after the bench review is complete.  The peer review confirms 
the laboratory analyst’s results and checks the same items listed in Section 3.4.1.  The 
peer reviewer checks manual calculations and reviews the Peer Review Report, which is 
generated from data held in the LIMS.  The peer reviewer also confirms: 
 

• That holding times have been met; 
• That analysis is complete and accurate according to DQOs; 
• That 100 percent of manual calculations are checked; 
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• That all QC outliers are explained, including corrective actions taken and reasons 
for data acceptance; 

• That preparation QC results have been finalized and that any anomalies were 
considered during reporting of the sample results; and 

• That data is ready to be incorporated into the final report. 
 
If an unexpected event occurs or omissions are detected, the supervisor is notified and 
reviews the data with the analyst to determine if corrections, reanalyses, or corrective 
action reports are necessary as required by the Corrective Action SOP.  When the peer 
review is complete, the batch is released in the LIMS (SGS 2007). 
 
4.3.3 Tier 3 
 
The third level of review is considered the project-level review, and focuses on 
completeness, comparability, and project compliance.  It is performed by a laboratory 
project manager, chemist, or quality assurance manager.  After peer review is complete, 
the LIMS generates a final report.  The project manager reviews the report for 
consistency and project- or client-specific requirements.  After this review is complete, 
the final laboratory data report is issued to the client (SGS 2007). 
 
4.3.4 Tier 4 
 
TPECI conducts the fourth and final level of review upon receipt of the finalized 
laboratory data report (LDR).  TPECI personnel review the LDR case narrative for 
anomalous results and potential effects on the data.  TPECI also reviews the LDR 
analytical results, method blank, laboratory duplicate, MS, MSD, laboratory control 
sample (LCS), and LCS duplicate (LCSD) for data flags or other anomalous data. 
 
4.4 DOCUMENTATION AND RECORDS 
 
Project documentation will include this QAPP, a SAP, and a summary report including a 
photographic log and the SGS LDR.  All project documentation will be distributed to all 
parties on the distribution list in Section 1.1.  LDR reporting will be in electronic portable 
document format with an authenticated electronic signature, will be in Level II format 
and will include: 
 

• A cover page with a glossary of qualifiers; 
• A signature page of person(s) authorizing the report’s release; 
• A case narrative; 
• Chain-of-custody records, a sample receipt form, change orders, and any e-mail 

correspondence; 
• Sample result sheets with surrogate recoveries; and 
• An extended QC report including method blank, LCS and LCSD, and MS and 

MSD recoveries, and duplicates. 
 
Sample transportation and condition will be documented on a chain-of-custody form, 
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which will be included in the LDR.  If the samples will be out of the custody of the 
environmental sampler at any time, chain-of-custody seals will be affixed to the cooler to 
protect sample integrity and documented in the LDR.  Examples of the chain-of-custody 
form and chain-of-custody seals are included in Appendix B.  The samples will be 
considered in the custody of the sampler only under one of the following situations: 
 

• The sample is in the physical possession of the sampler; 
• The sample is within view of the sampler; 
• The sample is secured in the cooler by unbroken chain-of-custody seals or 

tamper-resistant tape; or 
• The sample is secured by the sampler in an access-restricted area. 

 
The LDR, including the chain-of-custody form(s) and any chain-of-custody seals, will be 
appendicized in the summary report.  The environmental sampler’s field notes will also 
be appendicized in the summary report. 
 
5.0 QUALITY CONTROL 
 
5.1 INSTRUMENT CALIBRATION 
 
SGS follows calibration procedures specified in applicable analysis methods or 
laboratory SOPs.  Initial and ongoing verification checks are performed in accordance 
with technical requirements and specifications.  Instrument calibration is described more 
completely in the SGS QAP in Appendix C. 
 
5.2 LABORATORY MAINTENANCE 
 
SGS performs routine preventive maintenance on its analytical equipment in accordance 
with the operator’s manual, analytical method, or laboratory SOPs.  SGS or vendor 
service technicians perform non-routine maintenance as required.  Laboratory instrument 
maintenance is described more completely in the SGS QAP in Appendix C. 
 
5.3 MATERIALS REQUIREMENTS 
 
SGS will supply and certify as clean all sample jars used in this project.  SGS’ certificate 
will be included with chain-of-custody documentation in the summary report. 
 
5.4 LABORATORY REPORTING REQUIREMENTS 
 
Laboratory data will be reported in the Level II LDR.  The NVA will receive electronic 
and hard copies of the data as part of TPECI’s summary report.  The LDR will include a 
glossary of data flags and other qualifiers, a case narrative, a copy of the chain-of-custody 
form, any pertinent correspondence between SGS and TPECI or the NVA, analytical 
results, and a summary of QA and QC measures taken in the course of the analysis. 
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6.0 DATA MANAGEMENT 
 
The environmental sampler will keep a field notebook noting sample identifications and 
the corresponding collection date and time, sample analytes, GPS coordinates, site 
sketches, weather conditions, and other relevant information.  Appropriate information 
will be duplicated on sample labels and on the chain-of-custody form.  The laboratory 
and sampler will both retain copies of the chain-of-custody forms upon delivery of the 
samples, and a photocopy will be included in the LDR.  The sampler will also produce a 
photographic log of the site investigation.   
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1.0 INTRODUCTION 
 
On behalf of the Native Village of Atka (NVA), Travis/Peterson Environmental 
Consulting, Inc. (TPECI) developed this Sampling and Analysis Plan (SAP) in 
conjunction with the Puganax Creek Subsistence Area (PCSA) Quality Assurance Project 
Plan (QAPP).  The NVA received approval to plan and produce and secure 
Environmental Protection Agency (EPA) approval for the QAPP and SAP with funding 
from the Indian General Assistance Program.  This approval authorizes further 
investigation of the PCSA, which is used for subsistence year-round by Atka residents. 
 
1.1 SITE HISTORY 
 
The community of Atka is located on Nazan Bay on the eastern coast of Atka Island 
(Figure 1).  The present village site has been occupied since the 1860s with periodic 
migrations to Old Harbor, Adak, and Amlia Island.  The population of about 100 
inhabitants is almost completely Aleut.  The local economy is based on commercial 
fishing and seafood processing and depends on subsistence hunting and fishing year 
round. 
 
The United States (U.S.) Navy evacuated the inhabitants of Atka Island in June 1942 and 
burned the village to prevent use by the invading Japanese army.  U.S. forces occupied 
the island in August 1942 and constructed military facilities along Nazan Bay, Korovin 
Bay, and the mountainside north of the harbor.  The U.S. Army constructed an airfield 
near the harbor which was operational by November 1942.  Primary military facilities on 
Atka Island included a 4,000-foot steel matting runway near the west shore of Nazan 
Bay, a dock along the north shore of Nazan Bay, a hospital near Korovin Lake, numerous 
warehouses, quarters to house 1,056 personnel, an aircraft traffic control/flight service 
station, a radar station located at nearby Cape Kudugnak, several observation posts, and 
bulk fuel storage facilities (USACE 1999; DCED 2007). 
 
1.2 SITE BACKGROUND 
 
Atka Island is located at 52°, 12’ North latitude and -174°, 12’ West longitude.  It is 
approximately 1,200 air miles southwest of Anchorage and approximately 350 miles west 
of Unalaska.  Atka is located in Section 22, Township 92 South, Range 176 West, 
Seward Meridian in the Atka Quadrangle.  Atka experiences a typical Aleutian maritime 
climate, with moderate temperatures, frequent precipitation and high winds.  
Temperatures range from 20 to 60 degrees Fahrenheit.  Precipitation averages 60 inches 
per year with 61 inches of snowfall (DCED, 2007). 
 
Puganax Creek and the PCSA are located just south of the Atka townsite on the western 
shore of Nazan Bay (Figure 2).  The PCSA consists of the area surrounding Puganax 
Creek and the creek mouth on Nazan Bay.  Elevation at the site ranges from mean sea 
level to approximately 100 feet above mean sea level.  The area is underlain by volcanic 
flows, basalt and basaltic andesite, and occasional sill complexes and sedimentary rocks 
(Hein, McLean, and Vallier 1981). 
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The Atka community uses the bay, creek, and surrounding area to gather subsistence 
foods and materials.  A single-lane gravel road extends south from the Atka townsite 
through the PCSA.  A cleared area on the north bank of Puganax Creek and west of the 
road was historically used to store drums containing a variety of materials.  Drums are 
also buried beneath the site and appear to be leaking used oil, which seeps from the 
ground and runs across the road into Nazan Bay.  A small hydroelectric facility located 
on the north bank of Puganax Creek was recently removed, although some associated 
piping remains in the area. 
 
TPECI initially investigated the PCSA in September 2007 under a previous EPA-
approved QAPP.  TPECI sampled the area for diesel range organics (DRO), 
polychlorinated biphenyls, lead, mercury, and cadmium.  Several samples contained lead 
concentrations above the Alaska Department of Environmental Conservation (ADEC) 
cleanup limit.  The remaining analytes were below applicable ADEC cleanup limits.  The 
investigation found evidence of contamination leaking from drums buried at a former 
drum storage area on the north bank of Puganax Creek.  Although initial sample results 
did not identify the fluid(s) leaking from the drums, TPECI suspects the drums contain 
used oil, and this SAP was developed to characterize the type, extent, and concentration 
of contamination and to assess the amount of buried material at the site.  The SAP details 
investigatory activities TPECI will perform in the summer of 2008 and defines the 
procedures and methods used to collect field measurements and samples. 
 
1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES 
 
TPECI is the NVA-designated environmental consultant for the PCSA investigation 
project.  Table 1 shows the duties and responsibilities of personnel involved in the PCSA 
SAP. 
 

Table 1: PCSA SAP Duties and Responsibilities 
 

Name Affiliation Position Project Role 
Rosanna Snigaroff NVA Tribal Administrator Project Manager 
Marlene Johnson NVA Environmental Coordinator Environmental Coordinator 

Michael Travis, P.E. TPECI Principal Project Manager 
Noah Zogas TPECI Staff Scientist Project Coordinator, Reports

 
Specific project authority and responsibilities are as follows: 
 
Native Village of Atka Project Manager 
 

• Responsible for planning and coordination of the QAPP. 
• Directs the water quality monitoring program and other associated activities. 
• Oversees the NVA training program. 
• Serves as the primary point of contact for project activities. 
• Reviews and approves the project budget. 
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Native Village of Atka Environmental Coordinator 
 

• Responsible for assisting the NVA Project Manager with project planning and 
coordination. 

• Coordinates development of the QAPP and SAP. 
• Assists TPECI with project requirement identification and data collection for the 

QAPP. 
• Leads development and assists TPECI with report production. 
• Assists TPECI with a quality assurance review of analytical sampling data. 

 
Travis/Peterson Environmental Consulting, Inc. Project Manager 
 

• Provides environmental expertise to the NVA. 
• Responsible for production of the QAPP, SAP, and summary report. 
• Oversees quality assurance and quality control of analytical sampling data. 
• Designs the Atka drum monofill. 
• Directs analytical sampling, electromagnetic induction (EMI) surveying, and 

monofill permitting. 
 
Travis/Peterson Environmental Consulting, Inc. Staff Scientist 
 

• Writes the QAPP, SAP, and summary report. 
• Conducts the EMI survey. 
• Performs environmental sampling. 
• Coordinates monofill permitting. 
• Assists with design of the Atka drum monofill. 

 
1.4 DISTRIBUTION LIST 
 
The following individuals and organizations will receive a copy of this approved SAP. 
 
Mark Snigaroff 
Tribal President 
Native Village of Atka 
P.O. Box 47030 
Atka, Alaska 99547 
907-839-2229 mark45@gci.net 
 
Rosanna Snigaroff 
Tribal Administrator/Project Manager 
Native Village of Atka 
P.O. Box 47030 
Atka, Alaska 99547 
907-839-2229 atkaira@gci.net 
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Don Matheny 
Chemist 
United States Environmental Protection Agency 
Region 10 
1200 Sixth Ave. 
Seattle, Washington 98101 
206-553-2599  matheny.don@epamail.epa.gov 
 
Santina Gay 
Tribal Coordinator 
United States Environmental Protection Agency 
Region 10 – Alaska Operations Office 
Federal Building Room 537 
222 West 7th Avenue #19 
Anchorage, Alaska 99513-7588 
907-271-3413  gay.santina@epamail.epa.gov 
 
1.5 PROJECT SCOPE AND OBJECTIVES 
 
The scope of work for the PCSA investigation project includes collection of up to ten soil 
and sediment samples and one quality assurance duplicate sample, performance of an 
EMI survey, design and permit coordination for a drum disposal monofill on Atka Island, 
and production and coordination of a QAPP, SAP, and summary report. 
 
The objectives of this SAP are: 
 

• To characterize contamination which appears to be leaking from buried drums; 
• To delimit the extent of soil contamination at the site; 
• To determine what corrective action will be necessary to remediate the site; and 
• To identify the location of buried drums and any other debris at the site. 

 
Due to the unpredictability of weather and transportation in remote Alaska, TPECI has 
not established a precise schedule for implementation of this SAP.  TPECI anticipates 
implementing the SAP in the 2008 summer field season.  Weather, transportation, and 
logistics will dictate when the investigation is performed. 
 
1.5.1 Electromagnetic Induction Surveying 
 
TPECI will perform an EMI survey on the drum storage area to delimit the extent of the 
drum burial area.  TPECI will also survey the entire developed portion of the PCSA with 
the EMI conductivity meter to identify any outlying drums or debris buried in the area. 
 
1.5.2 Environmental Sampling 
 
TPECI will be prepared to collect up to ten soil or sediment samples and one quality 
assurance field duplicate sample during the investigation.  Based on previously identified 
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contaminants of concern (COCs), information generated by TPECI’s initial investigation 
in 2007, and the EMI survey results, soil samples will be analyzed for DRO, residual 
range organics (RRO), volatile organic compounds (VOCs), lead, mercury, cadmium, 
and chromium.  Sample locations will be distributed to characterize the area around the 
buried drums as completely as possible.  Samples may also be collected from 
downgradient areas which may have been contaminated by the leaking drums, or at 
probable points of entry to nearby water bodies.  Because the site is located in remote 
Alaska and site visits are extremely expensive, exact sample locations will be based on 
field observations and selected by the environmental sampler during the investigation. 
 
2.0 FIELD ACTIVITIES 
 
The following sections describe procedures that TPECI will use to survey the PCSA and 
collect environmental samples from the potentially contaminated area of the site. 
 
2.1 DESIGN AND RATIONALE 
 
The scope of work for this project includes EMI surveying and sampling soil and 
sediment within the PCSA to characterize the site as completely as possible.  Based on 
site characterization, a corrective action plan can then be developed which will ensure 
compliance with remediation requirements contained in Alaska Administrative Code 
(AAC) 18 AAC 75, Oil and Hazardous Substances Pollution Control Regulations.  
Pursuant to this objective, the SAP proposes the general procedures and methodology 
detailed in the following sections. 
 
2.1.1 Site Characterization 
 
The primary site characterization methods used for this project will be EMI surveying 
and soil and sediment sampling.  Site characterization objectives for the PCSA are: 

 
• To delimit the extent of buried drums beneath the site; and 
• To identify any previously undiscovered drums or debris buried elsewhere 

beneath the site. 
• To delimit the extent of soil contamination; 
• To evaluate the potential threat to human health, safety, and the environment from 

site contamination; 
• To characterize the contaminant(s) leaking from the drums; 

 
2.1.2 Sample Collection 
 
The environmental sampler will select sample locations after arriving on site based on 
previous sample results, visual observations, and site conditions.  All samples will be 
collected by personnel meeting ADEC Qualified Person criteria. 
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2.2 INVESTIGATION PROCEDURES 
 
EMI surveying and environmental sampling field procedures are described in the 
following sections. 
 
2.2.1 Environmental Sampling 
 
TPECI anticipates collecting ten soil and sediment samples and one quality assurance 
duplicate sample during the PCSA site investigation.  Analyte selection was based on 
past investigations at the PCSA, the use history of the area, and information from the 
Atka community.  TPECI will sample for the following analytes: 
 

• DRO by method AK102; 
• RRO by method AK103; 
• VOCs by method SW8260B; 
• Lead by method SW6020; 
• Cadmium by method SW6020; 
• Chromium by method SW6020; and 
• Mercury by method SW7471. 

 
2.2.1.1 Sample Collection 

 
The environmental sampler will wear clean latex or nitrile gloves throughout the 
sampling process.  Each sample will be a discrete grab sample collected from one 
location with a clean stainless-steel trowel.  Each sample will be collected from 
approximately six inches below ground surface.  At each sample location, sample jars 
will be filled in order of analyte volatility, with the most volatile analytes sampled first 
and the least volatile sampled last.  Sample jars which do not require preservation will be 
filled as completely as possible.  Sample jars which require a preservative will be filled 
and preserved according to method. 
 
After each sample is collected, a label will be affixed to the jar noting the date, time, 
sample identification number, intended analytes (with applicable analysis method if 
required), and the sampler’s initials.  Sample information will be duplicated on chain-of-
custody forms and in the sampler’s field notebook.  Each sample will immediately be 
placed in a cooler with frozen gel packs to maintain a temperature of four degrees Celsius 
(°C) +/- 2°C.  All samples will remain in the cooler until they are delivered to the SGS 
Environmental Services (SGS) laboratory in Anchorage, Alaska. 
 
 2.2.1.2 Sample Containers and Preservation 
 
TPECI will obtain sample containers and field preservatives from SGS and transport the 
materials to Atka.  The environmental sampler will follow laboratory and method 
instructions and protocols related to sample collection and preservation. 
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 2.2.1.3 Field Quality Assurance and Quality Control 
 
Field Duplicates 
 
One quality assurance duplicate sample will be collected for every ten characterization 
samples.  The duplicate sample will be taken from the same location as one of the 
characterization samples.  The duplicate sample will be collected simultaneously with the 
corresponding characterization sample.  During collection of the characterization and 
duplicate samples, TPECI will split the sample and follow identical protocols throughout 
collection, preservation, delivery, and analysis. 
 
Trip Blanks 
 
Trip blanks are samples prepared from sterile media at the laboratory and shipped with 
VOC sample jars.  Trip blanks remain with the samples after collection and are analyzed 
for volatile compounds.  This analysis detects potential cross-contamination.  TPECI will 
never open the trip blank containers during the sampling process.  TPECI will use one 
trip blank per cooler.  If the laboratory finds contamination within the trip blank, TPECI 
will use the results to evaluate any possible impacts to associated samples. 
 
Temperature Blanks 
 
The temperature blank is a jar of deionized water included with every cooler that allows 
the laboratory to measure the temperature of the samples at the time of laboratory receipt.  
The temperature blank will remain in the cooler throughout the sampling process and will 
be measured and recorded on the chain-of-custody form upon sample delivery.  TPECI 
will use one temperature blank per cooler. 
 

2.2.1.4 Equipment Decontamination 
 
After each sample is complete, the sampler will wash the trowel thoroughly with Clorox 
bleach wipes or a similar product and dry the trowel completely with paper towels.  
Wipes, paper towels, and any other solid wastes generated during the investigation will 
be disposed in the Atka landfill. 

 
2.2.1.5 Data Management 

 
The environmental sampler will record each sample location in a variety of ways to 
ensure that each site can be located again at a later date.  Immediately after each sample 
is collected, the sampler will photograph the location as necessary to locate the site in the 
future.  The sampler will also record the global positioning system (GPS) coordinates for 
each location using WGS84 datum and drive a unique, labeled identification stake into 
the ground at the sample location.  If a stake cannot be driven at a sample point, swing 
ties will be established to triangulate the location in the future.  Swing tie points will be 
marked with labeled identification stakes.  If used, swing tie points will be photographed, 
and their GPS coordinates recorded. 
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The sampler will maintain field notes in a waterproof notebook.  Detailed field notes will 
cover all field activities and will include: 
 

• Date and time; 
• Weather conditions; 
• Activities; 
• Site sketches and maps; 
• Sample identifications, locations, analytes, and collection times; 
• Unusual characteristics of the sample locations; 
• Any problems encountered or deviations from the SAP; and 
• Any other relevant information. 

 
A copy of the field notes will be submitted as an appendix to the summary report. 
 

2.2.1.6 Sample Transportation 
 
After the investigation is complete, the sampler will accompany the samples from Atka to 
Dutch Harbor.  The sampler will ship the samples from Dutch Harbor to Anchorage via 
Alaska Airlines GoldStreak.  In Anchorage, TPECI personnel will receive the cooler and 
deliver it to SGS for analysis.  TPECI will make every effort to ensure samples reach the 
laboratory quickly and are analyzed within applicable holding times.  Packaging, 
marking, labeling, and shipping will comply with all regulations promulgated by the 
United States Department of Transportation in Code of Federal Regulations (CFR) 49 
CFR Parts 171-177 and by the International Air Transport Association. 
 
2.2.2 Electromagnetic Induction Surveying 
 
TPECI will rent a Geonics Limited EM31 SH conductivity meter in Anchorage, Alaska 
to perform the EMI survey.  TPECI will begin by identifying any objects near the survey 
area that may impact conductivity.  No such objects were identified during TPECI’s 
previous site investigation. 
 
 2.2.2.1 Site Preparation 
 
TPECI will identify the limits of the survey area and mark a grid with survey laths or 
similar non-conductive indicators ten feet apart.  Grid orientation will be selected by the 
surveyor at the time of the survey and will be based off magnetic north.  GPS coordinates 
will be collected at each grid point. 
 

2.2.2.2 Survey Performance 
 
The surveyor will take readings on the conductivity meter at each grid point in both the 
normal and rotated modes.  The axis of the coplanar loops is perpendicular to the ground 
in the normal or vertical dipole mode and parallel to the ground in the rotated or 
horizontal dipole mode.  All readings will be collected with the transmitter oriented to the 
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north and held parallel to the ground surface at waist height, approximately 36 inches 
above the ground surface. 
 

2.2.2.3 Instrument Calibration 
 
Conductivity meter readings drift over time in a predictable manner.  TPECI will 
establish a nearby reference point to use for recalibration of the conductivity meter.  The 
surveyor will recalibrate the meter every 15 minutes or less.  The reference point will 
feature subsurface conditions similar to the survey area and will not contain conductive 
anomalies which could impact instrument calibration.  Conductivity data obtained by the 
survey will be adjusted to account for instrument drift after the survey is complete. 
 
 2.2.2.4 Data Management 
 
The surveyor will record each grid point in a variety of ways to ensure that each point can 
be located again at a later date.  Grid points will be marked with unique, individually 
labeled survey laths or similar nonconductive indicators, the GPS coordinates of each 
point will be recorded using WGS84 datum.  The grid will also be photographed from 
multiple angles to provide visual documentation. 
 
The sampler will maintain field notes in a waterproof notebook.  Detailed field notes will 
cover all field activities.  In addition to environmental sampling notes described in 
Section 2.2.1.5, field notes will include normal and rotated conductivity readings at each 
grid point and the time each reading was taken.  Conductivity readings will also be stored 
automatically by the conductivity meter.  A copy of the field notes will be submitted as 
an appendix to the summary report. 
 
2.3 INVESTIGATIVE DERIVED WASTE 
 
All solid investigative derived waste (IDW) generated during the field investigation will 
be placed in heavy-duty garbage bags, securely closed, and disposed in the Atka landfill.  
TPECI does not anticipate generating any liquid or hazardous. 
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APPENDIX C 
 

PHOTOGRAPHIC LOG 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
The gravel pad at the Puganax Creek Subsistence Area, looking southwest.  Note 
liquid seeping from the vicinity of the buried drums. 

 

 
The gravel pad at the PCSA, looking west. 



 
Connexes and materials stored on the gravel pad at the PCSA, looking east.  
Photograph was taken from near the location of Swing-Tie Stake S08-III. 

 

 
Connexes and a covered storage area on the gravel pad at the PCSA, looking south. 

 



 
Equipment and materials stored on the gravel pad at the PCSA, looking north.  The 
roller was moved further from the site before performance of the electromagnetic 
induction survey. 

 

 
The road on the east side of the PCSA, looking north. 



 
Swing-tie stake location S08-I, looking east. 
 

 
Swing-tie stake location S08-I, looking east. 



 
Swing-tie stake location S08-II, looking northwest. 
 

 
Swing-tie stake location S08-II, looking northwest. 



 
Swing-tie stake location S08-III, looking southwest. 
 

 
Swing-tie stake location S08-III, looking southwest. 



 
Sample location PC2-1, looking west. 

 

 
Sample location PC2-1. 



 
Sample location PC2-2, with location PC2-1 in the background, looking west. 

 

 
Sample location PC2-3 and PC2-4, with location PC2-2 in the background, looking 
west. 

 



 
Sample location PC2-5, looking northwest. 

 

 
Sample location PC2-5, looking south, with Puganax Creek beyond. 

 



 
Sample location PC2-6, looking northwest. 

 

 
Sample location PC2-6, with location PC2-5 and Puganax Creek in the background. 

 
 



 
Sample location PC2-7, with the shore of Nazan Bay on the left. 
 

 
Sample location PC2-7 at the edge of the shadow, with Nazan Bay in the background, 
looking southeast. 



 
Sample location PC2-7, looking northwest. 
 

 
Sample location PC2-8, looking north. 

 
 



 
Sample location PC2-8, looking southwest. 
 

 
Sample location PC2-8. 

 



 
The electromagnetic survey grid, with the control point in the foreground, looking 
southwest. 
 

 
The electromagnetic induction survey grid, looking north. 



 
The electromagnetic induction survey grid, looking northwest. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

CERTIFICATES OF ANALYSIS 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

FIELD NOTES 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

SGS LABORATORY DATA REPORT 
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