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APPENDIX I TO THE SEPTEMBER 26, 2008 REQUEST FOR CLOSURE OF THE 
ST. GEORGE ISLAND, ALASKA, OPERABLE UNIT UNDER THE TWO-PARTY 

AGREEMENT BETWEEN THE ALASKA DEPARTMENT OF ENVIRONMENTAL 
CONSERVATION AND THE NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION SIGNED JANUARY 1996

In accordance with paragraph 59 of the Pribilof Islands Environmental Restoration Agreement (Two-Party Agree-
ment or TPA) signed in January 1996 by designated officials of the State of Alaska and the National Oceanic and 
Atmospheric Administration (NOAA), NOAA requested Alaska Department of Environmental Conservation 
(ADEC), as the duly recognized representative of the State of Alaska, certification of NOAA’s completion of cor-
rective action for the St. George Island Operable Unit (OU). NOAA asserted in its September 26, 2008 cover let-
ter to ADEC that it had completed in accordance with the TPA all investigations and corrective actions approved 
by ADEC, to the extent practicable by:

•	 removing drums and debris,
•	 removing underground storage tanks (USTs) and above ground, storage tanks (ASTs),
•	 removing fuel pipelines,
•	 removing contaminated soil,
•	 closing solid waste sites,
•	 characterizing surface water, and
•	 characterizing and monitoring groundwater.

Appendix I of two attachments to the request (cover letter) includes portable document format (PDF) versions of 
closure documents prepared in accordance with TPA paragraphs 42-47 for the thirty-six sites within the St. George 
Island OU. This number (36) exceeded the number (25) of source areas identified in TPA Attachment A concern-
ing St. George Island, due to agreed upon changes in the manner of site designation and the discovery of new 
sites during various phases of site investigation. Appendix I herein does not include formal closure documents for 
Cottage C and Oceanfront Sites Free Phase (Sites, 11 and 36, respectively). Site 11 is a federally active facility 
and precluded from cleanup by NOAA under the TPA. Site 36 was eventually found not to have free phase and it 
was closed along with documentation for Sites 1 and 2. Conversion of the original documents to PDF resulted in 
a slight size reduction of the original document format (8.5 x 11 inches); this reduction was necessary to provide 
this bound printed copy created for archiving and future reference. The cleanup sites are presented in numerical 
order in accordance with Table 1 accompanying the cover letter. The documents herein generally exclude report 
appendices which include such items as final laboratory data deliverables, and contractor daily logs. These items 
are available to ADEC with NOAA’s initial site submittals, such as corrective action plans and reports. 
NOAA recorded twenty-seven deed notices with the Alaska Recorder’s Office, Aleutian District located in An-
chorage. Copies of these documents are included within Appendix I. Each deed notice accompanies the appropri-
ate closure document for the applicable site. Notice of residual contamination or buried solid waste to be included 
with federal property transfer documents under a 1984 Transfer of Property Agreement between NOAA and St. 
George Island entities are not included herein as quitclaim deeds have not been issued at the time of this submis-
sion. 
Appendix II includes copies of the St. George Island long-term groundwater monitoring plan, and a summary 
report of in-situ residual soil and groundwater contamination.
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Request for Conditional Closure 
Boneyard B 

TPA 15/Site 15 
St. George Island, Alaska

Site:  Boneyard B, also known as Two-Party Agreement (TPA) Site 15 and National Oceanic and Atmospheric 
(NOAA) Site 15
Location:  St. George Island, Alaska is approximately 800 miles southwest of Anchorage in the Bering Sea.  On 
the island, Boneyard B is located southeast of the city landfill on a spur road that veers west from the landfill road 
(56° 34’ 33.13” N latitude, 169° 35’ 1.79” W longitude; Figures 1 and 2).  
Legal Property Description:  Boneyard B is located in Township 42 South, Range 130 West, Section 1 of the 
Seward Meridian, Alaska, as shown on the plat of rectangular net survey, officially filed February 15, 1985 (Fig-
ure 2).  The St. George Tanaq Corporation owns the surface estate, and The Aleut Corporation owns the subsur-
face estate.  
Type of Release:  Abandoned materials including drums, vehicles, transformers, aboveground storage tanks 
(ASTs), vehicle batteries, and miscellaneous debris (Buckel 1990, NOAA 1996).  Soil staining, presumably de-
rived from the abandoned items, was identified (Polarconsult 1997a).

History and Background:  
The site was primarily used for the disposal of abandoned vehicles, though other debris noted above were also 
disposed at the site.

Summary of Site Investigations:
Harding Lawson Associates (HLA; 1993) conducted a Phase I Environmental Assessment of the Pribilof Islands 
during September and October 1992.  HLA found Boneyard B (also referred to as Vehicle Boneyard 1) to contain 
approximately 75 abandoned vehicles and three transformers.  Drums were scattered between Boneyards B and 
C.  HLA activities included draining and bulking vehicle fluids and locating and sampling transformers.  Wipe 
samples collected from inside the transformers indicated the presence of polychlorinated biphenyls (PCBs) rang-
ing from 0.10 to 1.39 µg/cm2.
Ecology and Environment, Inc. (E&E) conducted a preliminary assessment for this site based on interviews, 
available literature and files, and an early October 1992 site visit (E&E 1993).  They noted the western half of 
Boneyard B contained 15 vehicles and the eastern half contained approximately 35 vehicles, two motorcycles, 
three transformers, and other miscellaneous metal debris, including batteries.  Thirteen drums were noted as being 
scattered between Boneyards B and C.  One drum was filled with water, another contained an unknown solid; the 
others were empty.  E&E did not note signs of stained soil or stressed vegetation during the site visit.
During 1993, Woodward-Clyde conducted a Phase 1B environmental assessment (Woodward-Clyde 1994).  
Drums were inventoried, and 20 were removed from Boneyard B as well as another 10 from between Boneyards 
B and C.  Seven batteries and two of the three transformers previously identified were also removed.  The remain-
ing transformer was partly buried and pinned beneath a truck.  The transformer did not appear to contain any 
liquid, and Woodward-Clyde did not observe staining or stressed vegetation around the transformer.  Accessible 
vehicles were inspected for fluids and found to contain none.
Polarconsult Alaska, Inc. (Polarconsult) conducted a site investigation in 1996 and 1997 (Polarconsult 1997a 
and 1997b).  Initial work involved the removal of debris items, including vehicles and equipment, revealing the 
presence of soil stains on the ground surface.  Sixteen shallow test pits were excavated where soil discoloration 
suggested the presence of soil contamination and in other locations where debris items may have released fuel 
(Figure 3).  Four individual soil samples were analyzed for gasoline-range organics (GRO), benzene, toluene, 
ethylbenzene, and xylenes (BTEX).  Three composite samples were analyzed for metals, diesel-range organics 
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(DRO), and residual-range organics (RRO).  Only DRO in one of the composite samples (group 2) was found to 
exceed its preliminary cleanup level of 200 mg/kg with a concentration of 3,620 mg/kg. 
During August 2000, Polarconsult conducted site assessment activities at Boneyard B (Polarconsult 2001).  Po-
larconsult located the test pits from which each of the individual 1997 composite group 2 samples (i.e., samples 
SS 171 to SS 175) were collected.  These test pits were resampled, and samples were individually analyzed for 
DRO and BTEX.  BTEX was not detected.  DRO results varied from not detected to a maximum concentration of 
205 mg/kg, with only one sample, SS 256, exceeding the preliminary cleanup level of 200 mg/kg (Figure 3).  This 
sample was collected from the same location as 1997 sample SS 172. 
No groundwater monitoring wells have been installed at Boneyard B; thus, no groundwater data is available for 
the site.  The site is located 2.3 miles from the St. George municipal drinking water wells.  

Summary of Applied Cleanup Levels:
Alaska Department of Environmental Conservation (ADEC) Method I cleanup criteria (18 AAC 75.341 (a); 
ADEC 1999) were applied at this site.  Site information gathered during the final cleanup action and applied to a 
Table A1 calculation indicates that this site falls under Method 1, Category C with GRO, DRO, and RRO cleanup 
levels of 500, 1,000, and 2,000 mg/kg, respectively (Polarconsult 2001).  Accordingly, these are the levels ap-
plied to the final cleanup action.  During the aforementioned site investigation and assessment activities, however, 
based on the best available information at that time, more stringent Method 1, Category B cleanup levels (e.g., 
200 mg/kg DRO) were used as the preliminary cleanup levels to guide decisions. 

Summary of Cleanup Actions:
During September 2000, Polarconsult conducted removal activities at Boneyard B in the vicinity of the sample SS 
256 location (Polarconsult 2001).  Approximately 65 cubic yards of soil were removed (Figure 4).  Polarconsult 
collected five confirmation samples following the soil removal action (Figure 4).  The samples were analyzed for 
DRO and BTEX.  DRO was detected in just one sample at a concentration of 15.9 mg/kg, below the site cleanup 
level.  BTEX was not detected.  The site was backfilled with clean scoria and regraded.

Recommended Action:
In accordance with paragraph 59 of the Two Party Agreement (NOAA 1996), NOAA requests written confirma-
tion that NOAA completed all appropriate corrective action, to the maximum extent practicable, at Boneyard B, 
TPA Site 15/Site 15 in accordance with the Agreement and that ADEC grant a conditional closure not requir-
ing further remedial action from NOAA.  NOAA understands ADEC will/may require additional containment, 
investigation, or cleanup if subsequent information indicates that the level of contamination that remains does not 
protect human health, safety, or welfare, or the environment.

References:
Alaska Department of Environmental Conservation (ADEC).  1999.  Title 18 of the Alaska Administrative Code 
75, Articles 3 and 9.  Oil and Hazardous Substances Pollution Control Regulations.  State of Alaska.  
Buckel, Steven.  1990.  Environmental Compliance Survey Report – Pribilof Islands, Alaska.  National Oceanic 
and Atmospheric Administration.  August 31.
Ecology and Environment, Inc. (E&E).  1993.  Preliminary Assessment of National Oceanic and Atmospheric 
Administration Sites, Pribilof Islands, Alaska.  February.
Harding Lawson Associates (HLA).  1993.  Final Report, Phase I Environmental Assessment, Pribilof Islands, 
Alaska.  March 5.
National Oceanic and Atmospheric Administration (NOAA).  1996.  Pribilof Islands Environmental Restora-
tion Two-Party Agreement, Attorney General’s Office File No. 66 1-95-0126. National Oceanic and Atmospheric 
Administration. January 26, 1996.
Polarconsult Alaska, Inc.  1997a.  Environmental Site Investigation, St. George Debris Cleanup and UST Decom-
missioning, Pribilof Islands Environmental Restoration Project, Volumes I and II.  November.
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Polarconsult Alaska, Inc.  1997b.  Environmental Site Investigation, St. George Debris Removal Report, Pribilof 
Islands Environmental Restoration Project, Volume III.  December.
Polarconsult Alaska, Inc.  2001. Draft Environmental Site Investigation, St. George Environmental Cleanup, 
Pribilof Islands Environmental Restoration Project, Part II (Revision 2).  December.  
Woodward-Clyde Consultants, Inc.  1994.  Phase 1B Environmental Assessment, St. George Island, Alaska.  
March.
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Request for NFRAP 
Boneyard C 

TPA Site 16/Site 16 
St. George Island, Alaska

Request for No Further Remedial Action Planned

Site:  Boneyard C, also known as Two Party Agreement (TPA) Site 16 and National Oceanic and Atmospheric 
Administration (NOAA) Site 16  
Location:  St. George Island, Alaska is approximately 800 miles southwest of Anchorage in the Bering Sea.  
Boneyard C is located on the island southeast of the city of St. George landfill on a spur road that veers west from 
the landfill road (latitude 56° 34’ 31.47” N, longitude 169° 35’ 3.00” W; Figure 1).  
Legal Property Description:  Boneyard C is within Township 42 South, Range 130 West, of the Seward Merid-
ian, Section 1 (Figure 2).

Type of Release:  
Disposal of vehicles, aboveground storage tanks (ASTs), an abandoned steel drum, and miscellaneous metal de-
bris  

History:  
Boneyard C was used primarily for the disposal of abandoned vehicles.   

Summary of Site Investigations:
A preliminary assessment of Boneyard C performed in 1992 found the site contained four dump trucks, one water-
filled drum, two ASTs (approximately 1040 gallons each), and an engine block (Ecology & Environment 1993, 
Harding Lawson Associates 1993; Figure 3).  Neither staining nor stressed vegetation were noted at the time.  
That same year, a phase 1A environmental assessment was conducted (Harding Lawson Associates 1993).  Ve-
hicle fluids were drained and bulked, and tanks were inventoried.  The two ASTs present were positioned upside 
down; thus, their interiors were not inspected but both appeared empty. 
In 1993, a phase 1B environmental assessment involving drum inventory and removal and limited debris removal 
was conducted (Woodward-Clyde 1994).  One drum was removed from the site.  The abandoned vehicles at 
Boneyard C were reinspected for the presence of automotive fluids and found not to contain any.  

Summary of Cleanup Actions:
Debris removal and site assessment activities were conducted between November 1996 and August of 1997 (Po-
larconsult Alaska, Inc. 1997a and 1997b).  Two dump trucks and two ASTs were removed for off-island disposal.  
A visual inspection of the tundra was conducted in an effort to identify discoloration or stains that could have 
indicated a fuel release.  Because no such indications were found, collection of soil samples was not deemed nec-
essary.  Two of the four dump trucks previously noted by Ecology & Environment (1993) and Harding Lawson 
Associates (1993) were not specifically accounted for in the debris removal report.  The fate of these two vehicles 
is unknown, however, they are no longer located at the Boneyard C site. 

Recommended Action:
In accordance with paragraph 59 of the Two Party Agreement (NOAA 1996), NOAA requests written confirma-
tion that NOAA completed all appropriate corrective action at Boneyard C, TPA Site 16/NOAA Site 16 in accor-
dance with the Agreement and that ADEC requires no further remedial action plan from NOAA. 
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National  and 
 Agency serving:

 census
Economic Development Administration

 Trade Administration
Minority Business Development Agency
Office of the Inspector General

 of 

U.S. DEPARTMENT OF COMMERCE
 Administrative Support 

7600 Sand Point 
SIN Cl5700
Seattle, Washington 

July 15, 1997

Mr. Ray 
Contaminated Site Remediation Program
Site Remediation Section
Alaska Department of Environmental Conservation
555  Street
Anchorage, AK 99501

Subject: St. George Island, Cross Hill Drum Dump site

Dear Ray,

Paragraph 59 of the NOAA and ADEC Two-Party Agreement allows us
to request written confirmation that all corrective action has
been completed at a site. I am requesting written confirmation
that no further action is required for the Cross Hill Drum Dump
site on St. George Island. It is numbered as Site  in the 
Party Agreement.

This site was investigated, and the results are documented in the
St. George Expanded Site Investigation of January 1997. This
report reviewed the findings and associated regulations, and
recommended no further action be taken on the site.

I appreciate your assistance in this matter, and look forward to
your response. If you have any questions, I can be reached at

Sincerely,

Pribilof Project Manager

NOAA General Counsel
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DEPT. OF ENVIRONMENTAL CONSERVATION

DIVISION OF SPILL PREVENTION & RESPONSE
CONTAMINATED SITES REMEDIATION PROGRAM
555 CORDOVA STREET, SECOND FLOOR
ANCHORAGE, AK 99501-2617

August 18, 1997

Ms. Mary Moloseau Goetz, P.E.
U.S. Department of Commerce
Western Administrative Support Center
7600 Sand Point Way, NE
BIN Cl5700
Seattle, Washington 98 115-0070

Re: Closure for Cross Hill Drum Site, St. George Island

Dear Ms. Goetz:

TONY KNOWLES, GOVERNOR

TELEPHONE: (907) 269-7659
FAX: (907) 269-7649

http://www.state.ak.us/dec/home.htm

The Department has reviewed your letter request of July 15, 1997 and has the following
comments:

. The Department agrees that the site is free of hydrocarbon contamination based on the
results of an Extended Site Investigation performed by Hart Crowser in June 1996.

In accordance with the two party agreement, specifically paragraph 59, and based on the findings
of the Hart Crowser Investigation, a determination of “No Further Action” is hereby assigned to
Site number 17 for the Island of St. George (attachment A - Source Areas). This letter
constitutes approval to list site 17 as a “No Further Action Site” only and should not be construed
or implied for any other site.

Sincerely,

Ray Dronenburg
Project Manager

RD:el

cc: Attorney General’s Office, Anchorage
Tanaq Corporation

printed on recycled paper b y C.D.
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Request for Conditional Closure 
Former Fuel Storage Area 

TPA Site 18/Site 18 
St. George Island, Alaska

Site:  Former Fuel Storage Area Site, also known as Two-Party Agreement (TPA) Site 18 and National Oceanic 
and Atmospheric (NOAA) Site 18.  The site is referred to as the “site” herein.
Location:  St. George Island, Alaska is approximately 800 miles southwest of Anchorage in the Bering Sea.  On 
the island, the site is located within the City of St. George, approximately 50 feet southeast of the village store 
and 260 feet southeast of the Bering Sea (56° 36’ 7.22” N latitude, 169° 32’ 55.60” W longitude; Figures 1 and 2).  
The site is also directly south of the Old Power Plant, TPA Site 9, southwest of the St. George Russian Orthodox 
Church, and west of the Aikow Hotel.
Legal Property Description:  The Former Fuel Storage Area is located in Tract 52, Township 41 South, Range 
129 West, Section 29 of the Seward Meridian, Alaska, as shown on the plat of rectangular net survey, officially 
filed February 15, 1985 (Figure 2).  The City of St. George owns the surface estate.
Type of Release:  Petroleum products released from drums or pipes during past operations at the site and mercury 
from unknown sources and activities.

History and Background:  
Beginning in the late 1930s, drums of diesel, gasoline, and lubricating oil were stored on the hillside west of the 
hotel on a concrete support berm (Polarconsult 2004).  Fuel from the drums was piped via steel, aboveground pip-
ing to eleven 1,000-gallon aboveground storage tanks (ASTs) formerly located west of the Old Power Plant, TPA 
Site 9 (NOAA 2004).  Fuel distribution to the ASTs operated on a gravity feed system.  The ASTs and fuel distri-
bution system were incrementally removed with final removal completed by 1967 (BLM 1967, NOAA 1961).  
Anecdotal information indicates that the site was used as a rookery and fur seal killing ground prior to the devel-
opment of the City of St. George (Polarconsult 2004).  Prior to the development of the Old Power Plant, the site 
also served as a fenced pasture and the location of one of the guyed radio antennas from the St. George Island 
U.S. Navy Radio Station (circa 1914-1917; USNRS 1917).
Site investigations, as discussed below, have detected mercury contamination in site soils.  No documentation has 
been found to identify a potential source of mercury at this site or on St. George Island with the possible excep-
tions of thermometers and other scientific or medical instrumentation.  

Summary of Site Investigations:
In 1993, Ecology and Environment, Inc. (E&E) conducted a preliminary assessment on St. George Island.  E&E 
made no observations of contamination at the Former Fuel Storage Area.  Based on historical uses of the site, 
E&E recommended soil sampling to determine the nature and extent of contamination should it exist (E&E 1993).
In 1996, Hart Crowser conducted an expanded site investigation that included the Former Fuel Storage Area 
Site (Hart Crowser 1997).  Hart Crower took surface soil samples and excavated test pits in the vicinity of the 
site to determine whether petroleum releases occurred and, if so, the nature and extent of contamination (Figure 
3).  [Note: Hart Crowser’s investigation of the Former Fuel Storage Area Site included land that NOAA now 
considers part of the Old Power Plant Site.  Only samples collected from the south side of the road, in the area 
NOAA currently defines as the Former Fuel Storage Area Site, are discussed herein (Figure 2).]  Basalt bedrock 
encountered 2 to 5 ft below ground surface (bgs) limited the depth of test pits.  Hart Crowser analyzed samples 
for gasoline range organics (GRO), diesel range organics (DRO), and residual range organics (RRO).  Field and 
project laboratory data indicated DRO exceeded the ADEC 1991 cleanup level of 200 mg/kg in 12 of the 22 soil 
samples with a maximum concentration of 10,000 mg/kg.  RRO did not exceed the ADEC 1991 cleanup level of 
2,000 mg/kg, though it was detected in 9 of 29 samples with a maximum concentration of 1,400 m/kg.  GRO was 
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not detected in any of the soil samples.  Hart Crowser recommended removal of an estimated 1,700 cubic yards 
(yd3) of diesel-contaminated soil.
Tetra Tech EM, Inc. (Tetra Tech) collected 19 samples from 14 soil borings at the Former Fuel Storage Area Site 
during a 2001 site characterization effort (Tetra Tech 2002; Figure 4).  [Note: Tetra Tech’s site characterization 
included the collection of additional samples from land that NOAA now considers part of the Old Power Plant 
Site.  Only samples collected from the south side of the road, in the area NOAA currently defines as the Former 
Fuel Storage Area Site, are discussed herein.]  Samples were analyzed for DRO, RRO, GRO, volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), and metals, including lead, mercury, selenium, 
chromium, arsenic, and barium.  
DRO exceeded the Method Two cleanup level of 250 mg/kg in 12 samples from 6 locations with a maximum 
concentration of 32,000 mg/kg (Figure 4).  GRO and RRO did not exceed their Method Two cleanup criteria of 
300 mg/kg and 10,000 mg/kg, respectively, at any of the 14 sampling locations.  The maximum GRO value was 
24 mg/kg.  The maximum RRO value was 750 mg/kg.  Mercury concentrations were at or above the Method Two 
cleanup criterion of 1.4 mg/kg at three locations.  Arsenic, chromium, and selenium concentrations also exceeded 
Method Two cleanup levels; however, the concentrations were within background levels determined for St. 
George Island (Tetra Tech 2002).  VOCs and SVOCs did not exceed Method Two cleanup criteria.
Tetra Tech estimated 600 yd3 of soil exceeded the Method Two DRO cleanup level of 250 mg/kg.  This estimate 
included approximately 50 yd3 of soils that NOAA now considers part of the Old Power Plant Site.  Tetra Tech 
also estimated there were 46 yd3 of mercury-contaminated soil within the site. 
In 2001, Tetra Tech installed three groundwater monitoring wells in the vicinity of the site.  Wells TPA18-MW-1 
and TPA18-MW-2 are down gradient of the site, and TPA11-MW-1 is up gradient of the site (Figure 2).  Tetra 
Tech sampled these wells during September 2001 and October 2002 (Tetra Tech 2002, 2003).  No ADEC Table C 
exceedances occurred in the three wells.  GRO and VOCs were not detected above reporting limits in any of the 
wells.  DRO was detected in TPA18-MW-1 in 2001 but not 2002.  DRO was detected in TPA18-MW-2 in 2001 
and 2002.  Bis(2-Ethylhexyl)phthalate, detected in TPA11-MW-1 and TPA18-MW-2, was the only SVOC de-
tected.  Barium and selenium were detected in all three wells.  Lead was detected in TPA11-MW-1 in 2001 but not 
2002.  
Tetra Tech (2002) prepared a preliminary groundwater flow net for the City of St. George.  Groundwater contours 
indicated that groundwater flow by the Former Fuel Storage Area Site is northwesterly.  Groundwater in the city is 
subjected to tidal influences. 
Tetra Tech conducted quarterly groundwater monitoring on St. George Island from August 2003 to May 2004 
(Tetra Tech 2004).  The three wells in the vicinity of the Former Fuel Storage Area Site were sampled four times 
during this period.  No ADEC Table C exceedances occurred in the three wells.  GRO and VOCs were not detect-
ed above reporting limits in any of the wells.  In TPA18-MW-1, DRO was detected in two quarters.  In TPA18-
MW-2, DRO was detected in one quarter.  With the exception of bis(2-Ethylhexyl)phthalate, SVOCs were not 
detected.  Barium, chromium, mercury, and selenium were detected in some or all of the wells.

Summary of Applied Cleanup Levels:
NOAA employed ADEC Method Two cleanup criteria, discussed at 18 AAC 75.341(c) (ADEC 2003) when 
evaluating site conditions relative to the need for remedial action.  Cleanup criteria were applied to the maximum 
extent practicable (18 AAC 75.325(f), 18 AAC 75.990).

Summary of Cleanup Actions:
Cleanup actions at the site were carried out in accordance with the site’s corrective action plan (NOAA 2003) and 
are documented in detail in the site’s corrective action report (Polarconsult 2004).  
Initial site activities commenced on August 12, 2003 and involved determining the sampling locations document-
ed during previous investigations, performing utility locates, and recovering mercury-contaminated soil.  Mer-
cury-contaminated soil was excavated from three locations at the site (Figure 5).  The removal process involved 
recovery of approximately 1 yd3 from each location and placement directly into polyethylene-lined, flexible 
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individual bulk containers (lined FIBCs) for off-island disposal.  An additional margin of approximately 1 to 3 yd3 
of surrounding soil was excavated and stockpiled prior to the collection of confirmation samples from the excava-
tions.
On September 4, 2003, excavation of petroleum-contaminated soil (PCS) was initiated following receipt of 
analytical data indicating the successful recovery of mercury-contaminated soil.  Recovery of PCS continued 
vertically downward and horizontally outward until soil exceeding the cleanup levels was no longer evident (as 
determined by field screening or interim confirmation sampling) or until the excavator encountered refusal, roads, 
or utilities.  Thin layer chromatography (TLC) was the primary field screening method.  PCS was transported di-
rectly to NOAA’s long-term PCS stockpile (Figure 1).  At the conclusion of the excavation process on October 3, 
2003, a total volume of 2,426 yd3 of contaminated soil had been removed from the site (Figure 6).  Final excava-
tion depth at refusal varied between 5 and 11 feet bgs.
This project required temporary staging of the potentially mercury-contaminated soil prior to placement back into 
the excavation or packaging for off-island disposal.  This process resulted in the creation of three stockpiles with 
a total volume of approximately 9 yd3.  All soil was placed onto impermeable plastic membrane.  The stockpiles 
were sampled and analyzed for petroleum and mercury contaminants.  Based on laboratory analyses, one stockpile 
exceeded the cleanup levels for mercury and DRO, and one exceeded the cleanup level for mercury.  These soils 
were placed in lined FIBCs.  The third stockpile was used to backfill the excavation.  A total of 15 lined FIBCs 
containing mercury-contaminated soil were collected from the excavations and associated soil stockpiles.  
One soil sample was analyzed for leachable mercury in accordance with the U.S. Environmental Protection 
Agency (EPA) Toxicity Characteristic Leaching Procedure (TCLP).  This sample was selected because it had 
been identified as having the highest total mercury level at the site.  The results were used to determine whether 
mercury-contaminated soil from the site is a characteristic hazardous waste.  It was determined that the mercury-
contaminated soil is not a characteristic hazardous waste. 
Excavation activities near the northwest edge of the site required the removal of approximately 50 linear feet of 
abandoned, 6-inch nominal diameter, asbestos-concrete sewer line.  The sewer pipe remnants were placed into 
two lined FIBCs.
During the excavation process, several areas of unusually discolored blue-tinted soil were discovered at the site.  
The areas were primarily located on the northwest and southeast corners of the site.  The distinct blue coloration 
would appear after the soil was exposed to the air, indicating an oxidation reaction.  On September 15, 2003, one 
location (SG-18-CH-021-030) at the southeast corner of the site was sampled.  Results for metal analyses indi-
cated the presence of arsenic, chromium, and selenium above ADEC Method Two cleanup levels and background 
levels (as determined during the 2001 site characterization [Tetra Tech 2002]).  Despite these exceedances, ADEC 
determined that metals in the site’s soil (with the exception of mercury) may be considered background concentra-
tions and that no action is needed for the arsenic, chromium, and selenium (ADEC 2004).
Following the removal of contaminated soil to the extent practicable, Polarconsult collected 26 confirmation sam-
ples from the final extent of the excavation and analyzed them for benzene, toluene, ethylbenzene, and xylenes 
(BTEX), DRO, and polycyclic aromatic hydrocarbons (PAHs).  Only two of the samples were collected from 
the floor of the excavation due to the absence of available soil and the inability to remove 18 inches of overlying 
material from the basalt flow.  Confirmation sample results indicated that DRO remains above the ADEC Method 
Two cleanup level of 250 mg/kg along the east excavation wall, along the southern portion of the northwest ex-
cavation wall, and on the excavation bottom (Table 1, Figure 6).  DRO remaining above its cleanup level ranges 
from 467 mg/kg to 21,000 mg/kg.  Along the eastern wall, the presence of a road and associated stability concerns 
limited excavation.  Along the northwestern wall, the presence of a power line inhibited further excavation.  On 
the excavation bottom, refusal was encountered using available equipment.  Confirmation sample results did not 
reveal Method Two exceedances for any other constituents. 
After consultation with the City of St. George, the site was restored to grade, stabilized, and revegetated following 
excavation and confirmation sampling activities.  Additionally, basalt boulders were placed along the north side of 
the site.  At the request of island residents, a clean scoria footpath was emplaced across the site.  
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The FIBCs of mercury-contaminated soil and asbestos-concrete pipe were respectively shipped off St. George 
Island to Chemical Waste Management of the Northwest (Arlington, OR) and Waste Management Inc. (Arlington, 
OR) for disposal in August 2004 with final disposition occurring in November 2004 (CWMNW 2004a, CWMNW 
2004b, WM 2005).  The PCS removed from the site remains at NOAA’s long-term PCS stockpile, awaiting final 
disposition.

Recommended Action:
In accordance with paragraph 59 of the Two Party Agreement (NOAA 1996), NOAA requests written confirma-
tion that NOAA completed all appropriate corrective action, to the maximum extent practicable, at the Former 
Fuel Storage Area Site, TPA Site 18/Site 18 in accordance with the Agreement and that ADEC grant a conditional 
closure not requiring further remedial action from NOAA.  NOAA understands ADEC will/may require additional 
containment, investigation, or cleanup if subsequent information indicates that the level of contamination that 
remains does not protect human health, safety, or welfare, or the environment.

References:
Alaska Department of Environmental Conservation (ADEC).  2003.  Title 18 of the Alaska Administrative Code 
75, Articles 3 and 9.  Oil and Hazardous Substances Pollution Control Regulations.  State of Alaska.  Amended 
through January 30.
ADEC.  2004.  Letter from Louis Howard to John Lindsay regarding the acceptance of the draft corrective action 
report for the Former Fuel Storage Area, Two-Party Agreement Site 18, St. George Island, and the determination 
that no further site investigation or sampling is required.  July 12.
Bureau of Land Management (BLM).  1967.  Aerial photograph, Village of St. George Island.  U.S. Department of 
the Interior.
Chemical Waste Management of the Northwest, Inc. (CWMNW).  2004a.  Certificate of Disposal 119286.  Sta-
bilization followed by landfill, mercury-contaminated soil.  Landfill 14, November 12, 2004.  Arlington, Oregon.  
November 30.
CWMNW.  2004b.  Certificate of Disposal 119526.  Macroencapsulation followed by landfill, mercury-contami-
nated soil.  Landfill 14, November 10, 2004.  Arlington, Oregon.  December 8.
Ecology and Environment, Inc. (E&E).  1993.  Preliminary Assessment of National Oceanic and Atmospheric 
Administration Sites.  Pribilof Islands, Alaska.  February. 
Hart Crowser.  1997.  Expanded Site Inspection of St. George Island, Pribilof Islands, Alaska. January.
National Oceanic and Atmospheric Administration (NOAA).  1961.  Photograph from NOAA Pribilof Project Of-
fice archives.
NOAA.  1996.  Pribilof Islands Environmental Restoration Two-Party Agreement, Attorney General’s Office File 
No. 66 1-95-0126.  National Oceanic and Atmospheric Administration.  January 26.
NOAA.  2003.  Final Corrective Action Plan for Petroleum and Mercury Contaminated Soil Removal at the For-
mer Fuel Storage Area Site (Site 18), St. George Island, Alaska.  July 24.
NOAA.  2004.  Final Corrective Action Plan for Petroleum and Lead Contaminated Soil Removal at the Old 
Power Plant (Two-Party Agreement Site 9), St. George Island, Alaska.  June 4.
Polarconsult Alaska, Inc. (Polarconsult).  2004.  Final Corrective Action Report, Former Fuel Storage Area, TPA 
Site 18, Remedial Corrective Action Project, St. George Island, Alaska.  Volumes 1 & 2.  July 26.
Tetra Tech EM Inc. (Tetra Tech).  2002.  Draft Site Characterization Report, Former Fuel Storage Area, Two-
Party Agreement Site No. 18, Pribilof Islands Environmental Restoration, St. George Island, Alaska.  April 19.
Tetra Tech.  2003.  Draft Field Investigation Report.  Pribilof Islands Environmental Restoration Project, St. 
George Island, Alaska.  May 6.
Tetra Tech.  2004.  Initial Draft, Field Investigation Report, St. George Island, Alaska, Pribilof Islands Environ-
mental Restoration Project, St. George Island, Alaska.  August 11.  In review, draft and final pending.
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428 St. George Closure Documents
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Conditional Closure Request  
Old Carpenter Shop 

TPA Site19/NOAA Site 19  
St. George Island, Alaska

Site:  Old Carpenter Shop, also known as St. George Island Two Party Agreement (TPA) Site 19 and as National 
Oceanic and Atmospheric Administration (NOAA) Site 19. 
Location:  St. George Island, Alaska is approximately 800 miles southwest of Anchorage in the Bering Sea (Fig-
ure 1).  TPA Site 19 is located in the City of St. George at 56° 36’ 8.54’’ N latitude, 169° 32’ 53.89” W longitude 
(Figure 2).  
Legal Property Description:  TPA Site 19 is in Tract 52, Section 29, Township 41 South, Range 129 West, of 
the Seward Meridian, Alaska, as shown on the plat of rectangular net survey, officially filed February 15, 1985 
(Figure 2).  The property is owned by the City of St. George.
Type of Release:  Soil at TPA Site 19 was contaminated with lead, largely found in a distinct soil layer located 
from 0.5 to 3 feet below the ground surface (bgs) outside the perimeter of the abandoned carpenter shop founda-
tion.  
History and Background:  The Old Carpenter Shop was constructed in 1921 as a two and one-half story struc-
ture with a basement.  Two aboveground storage tanks (ASTs), reportedly used for kerosene storage, were located 
just north of the building.  Aerial photographs indicate that between 1954 and 1960 the building was demolished 
with the exception of its foundation, which was covered with backfill.  The ASTs were moved to a location south-
west of the Tanaq Office/Store (Polarconsult 2004a).  The site is currently used as a parking area for a nearby 
church (Figure 2).  

Summary of Site Investigations and Corrective Actions

Site Investigations
In 1996, Hart Crowser conducted an environmental investigation on St. George Island that included TPA Site 
19.  The site was divided into four quadrants and a surface soil sample (0 to 0.5 feet bgs) was collected from each 
quadrant (Figure 3).  Each sample was analyzed for benzene, toluene, ethylbenzene and xylenes (BTEX); gaso-
line range organics (GRO); diesel range organics (DRO), and residual range organics (RRO).  Analytical results 
indicated detection of DRO and RRO below Alaska Department of Environmental Conservation (ADEC) cleanup 
standards, with no detection of GRO and BTEX (Hart Crowser 1997).  Hart Crowser’s investigation report recom-
mended no further action at TPA Site 19.
In 2001, Tetra Tech EM Inc. (Tetra Tech) conducted an environmental site characterization at TPA Site 19 which 
consisted of searching for underground storage tanks (USTs) and advancing seven soil borings up to 4 feet bgs 
(Figure 4).  No USTs were located at the site.  Thirteen samples were collected from the borings and analyzed at 
a fixed laboratory for GRO, DRO, RRO, volatile organic compounds (VOC), semi-volatile organic compounds 
(SVOC) and metals.  Analytical results indicated either no detection, or detection well below ADEC cleanup stan-
dards for GRO, DRO, RRO, VOC and SVOC.  All metals were detected at or below natural background levels 
with the exception of lead.  Lead was detected at one boring location (TPA19-GP1, Figure 4) at 1,210 milligrams 
per kilogram (mg/kg), which is above the ADEC Method Two residential cleanup criterion of 400 mg/kg (Tetra 
Tech 2002).  The elevated concentration of lead found at TPA19-GP1 came from the 0 to 2 feet bgs sampling 
interval.  The lead concentration from the 2 to 3.5 feet bgs was 16 mg/kg, indicating a fairly narrow band of lead 
contaminated soil.  Tetra Tech’s site characterization report recommended removal of the lead contaminated soil, 
the volume of which was estimated to be 3.7 cubic yards (Tetra Tech 2002).
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Final Corrective Actions
NOAA performed corrective action at TPA Site 19, in accordance with 18 AAC 75, Articles 3, 6, and 9, during 
the 2002, 2003 and 2004 field seasons.  The objectives of this action were to remove soil contaminated with lead 
in concentrations above the ADEC Method Two cleanup criterion for residential areas (400 mg/kg), perform 
Resource Conservation and Recovery Act (RCRA) characterization sampling of the removed soil, backfill excava-
tions with clean material, and ship the contaminated soil off-island for proper final disposal.
2002 Field Season  
On August 30, 2002, NOAA excavated the area surrounding the location of Tetra Tech sample TPA19-GP1 
(Figure 4) to approximately 5 feet bgs and collected soil samples to facilitate delineation of the extent of lead-con-
taminated soil.  In the excavation, a dark layer of soil 1 to 4 inches thick was observed approximately 0.5 to 1.5 
feet bgs (Polarconsult 2004a).  This distinct soil layer contained glass, paint chips and other debris, and appeared 
to be the original ground surface prior to demolition of the building.  Eleven (plus one duplicate) discrete samples 
were collected from the excavation bottom and side walls (Figure 5); sample analyses included total lead, Toxicity 
Characteristic Leaching Procedure (TCLP) lead, GRO, DRO, and BTEX.  Analytical results indicated lead was 
the only contaminant present in concentrations above ADEC cleanup requirements.  Five of the eleven samples 
were collected from the dark layer; of these, four samples had lead concentrations above the ADEC cleanup crite-
rion.  All of the samples collected outside of the dark layer had lead concentrations well below the cleanup crite-
rion.  Based on these results, the project team decided that the dark layer of soil was a good field indicator for the 
presence of lead contamination.  This excavation produced approximately one cubic yard (CY) of contaminated 
soil which was placed in a flexible individual bulk container (FIBC) and stored for future off-island disposal.
On October 18, 23, and 24, 2002, NOAA used a Geoprobe to advance 20 boreholes to depths of between 3.5 
and 5.5 feet bgs.  The boreholes were driven in the area around the August 2002 excavation site and the buried 
shop foundation.  Continuous core samples were collected from each location with the thought that the extent 
and volume of the dark layer could be determined by examination of the soil within the acetate collection tubes.  
However, the dark layer was not easily distinguishable within the collection tubes, most likely due to cross section 
distortion produced during the boring (Polarconsult 2004a).
On October 26, 2002, soil removal recommenced at the site previously excavated in August, and continued radi-
ally until the dark soil layer was visually judged to be removed (Figure 6).  The southern side of the excavation 
abutted and exposed the northern shop foundation.  Approximately 8 CY of soil containing the dark layer was 
placed directly into eight FIBCs.  Approximately 11 CY of overburden soils, which appeared not to include mate-
rial from the dark layer, were stockpiled on an impermeable plastic membrane and sampled to determine proper 
disposition (Polarconsult 2004a).  Analytical results indicated that the stockpiled soil was also contaminated with 
lead; subsequently, this soil was placed in 14 FIBCs for storage and eventual shipment off-island.  Twelve con-
firmation samples, plus two duplicates, were collected from the excavation and analyzed for total lead concentra-
tion.  Analytical results indicated lead concentrations were below the ADEC criterion at all sample locations with 
the exception of SG-19-015-0 (Figure 6), where a concentration of 1,550 mg/kg was found (Polarconsult 2004a).  
Table 1 summarizes confirmation sampling results. 
On October 30, 2002, NOAA collected 15 additional soil samples to determine if lead or petroleum contamina-
tion was present beyond the extent of the excavation dug on October 26, 2002.  Eight boreholes were advanced, 
using a Geoprobe, to depths up to 7 feet bgs.  The boreholes were located in a grid pattern (Figure 7), with two 
borings placed in the former AST locations.  After boring/sampling was completed, the excavation was backfilled 
with thermally treated soil (Polarconsult 2004b).  Boring samples were analyzed for GRO, DRO, RRO, total lead, 
and BTEX.  Analytical results for the boring samples indicated all analyte concentrations were below applicable 
ADEC cleanup criteria (Polarconsult 2004a).

2003 Field Season 
On September 16, 2003, NOAA resumed excavation of lead contaminated soil at the 2002 sample location SG-
19-15-0 (Figure 8).  Visual indicators of discolored soil and debris were used to determine what soil to remove.  
However, the “dark layer” of soil that was present in previous excavations was only slightly evident (Polarconsult 
2004a).  Approximately 3.4 CY of soil was removed and either placed directly into two FIBCs, or stockpiled on 
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an impermeable plastic membrane for characterization sampling.  A confirmation sample was collected from the 
excavation and sent to an off-site laboratory for lead analysis.  The analytical result indicated that soil in the exca-
vation was still contaminated with 2,010 mg/kg lead.
From October 20 through 22, 2003, soil excavation continued on the north side of the old building footprint (Fig-
ure 9).  In addition to visual surveillance for discolored soil, a commercial field screening kit, Hybrivet Systems 
Inc. LeadCheck For Soil™ (LeadCheck), was used to direct soil removal.  LeadCheck uses a dye/lead chemical 
reaction to produce soil sample color changes to indicate lead concentrations above 300 to 400 mg/kg.  As soil 
excavation proceeded, field samples were collected in areas of highest discoloration or debris content, and Lead-
Check was used to determine where lead contamination was still present at concentrations above the cleanup 
criterion, and/or where soil removal was completed.  Approximately 15.4 CY of contaminated soil was removed 
from the north side of the abandoned foundation and placed directly into FIBCs; overburden soil was stockpiled 
on an impermeable plastic membrane for characterization sampling.  After LeadCheck results indicated that the 
excavation had lead concentrations below 400 mg/kg, six confirmation samples were shipped for fixed laboratory 
analyses.  Analytical results indicated that soil in the excavation was below 400 mg/kg at all locations with the ex-
ception of SG19-CS-023-020 (Figure 9), where a concentration of 10,400 mg/kg was found (Polarconsult 2004a). 
On October 23, NOAA excavated a trench along the south and west sides of the foundation (Figure 9) to check for 
lead contamination.  Field notes indicate that a large amount of building debris was encountered during excava-
tion (Polarconsult 2004a).  Approximately 12.6 CY was removed and stockpiled on an impermeable plastic mem-
brane for characterization sampling.  Seven field samples were collected in the trench from areas where visual 
observation indicated discolored and/or debris-containing soil.  LeadCheck results indicated soil within the trench 
had lead concentrations below 400 mg/kg; subsequently, five confirmation samples (plus one duplicate) were 
shipped for fixed laboratory analysis.  
On October 25, six field samples were collected from the approximately 16 CY of stockpiled soil (from the north 
side excavation and south/west side trench), and analyzed using LeadCheck.  LeadCheck results indicated that the 
stockpiled soil had lead concentrations below 400 mg/kg; subsequently, six characterization samples were shipped 
to an off-site laboratory for analysis. 
Analytical results for the trench confirmation samples indicated that soil remained contaminated with lead in 
concentrations above 400 mg/kg at two locations (Figure 9).  Further excavation in 2003 was not practicable due 
to weather conditions, therefore the north side excavation and south/west side trench were backfilled with clean 
scoria (Polarconsult 2004b).  The stockpile characterization sample analytical results indicated that the stockpiles 
were also contaminated with lead; subsequently the stockpiled soil was placed in FIBCs for future off-island dis-
posal (Polarconsult 2004a).

2004 Field Season
From June 7 through June 11, 2004, NOAA excavated the locations where 2003 confirmation sampling indicated 
that lead contaminated soil still remained.  To improve field screening for lead, NOAA obtained a Niton 700 
Series x-ray fluorescence (XRF) analyzer from the Environmental Protection Agency (EPA).  EPA also detailed 
to NOAA an employee who was experienced in the use of XRF for field screening (NOAA 2004).  The XRF, 
which directly measures lead concentrations in soil, was used to direct excavation.  Soil removal continued until 
XRF readings indicated that the remaining lead concentrations were less than 400 mg/kg; confirmation samples 
were collected from excavation locations where the XRF indicated the highest remaining levels of lead (Tetra 
Tech 2005).  Approximately 3 CY of soil was removed from the north side of the foundation around Polarconsult 
sample location SG19-CS-023-020 (Figure10), with one confirmation sample collected.  Approximately 33 CY of 
soil was removed from the south and west sides of the foundation around Polarconsult sample locations SG19-
CS-030-020 and SG19-CS-031-030 (Figure10), three confirmation samples were collected (plus one duplicate). 
The south/west excavation extended to depths of 6 to 8.5 bgs where equipment refusal was encountered due to 
large boulders (Tetra Tech 2005).  All excavated soil was placed into FIBCs. 
Analytical results for three of the four confirmation samples indicated lead concentrations below 400 mg/kg (see 
Table 1); however sample location SG19-CS-213-250 had a concentration of 464 mg/kg (Figure 10).  Based on 
an assessment of the site conditions, it was determined that further excavation in this location was not practicable 
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due to equipment refusal (Tetra Tech 2005).  All soil excavated from the site (approximately 36 CY) was placed in 
FIBCs with characterization samples collected for total lead and TCLP lead.  The excavations were backfilled and 
the site capped with clean scoria (Polarconsult 2004b).  Analytical results for the FIBC characterization samples 
ranged from 135 to 273 mg/kg total lead.  TCLP results were well below 5 mg/L, indicating that the excavated 
soil was not a RCRA hazardous waste.

Final Soil Disposal
In 2002, 2003 and 2004 a total of approximately 90 CY of lead contaminated soil was removed from TPA Site 
19, placed into approximately 120 FIBCs, and staged for shipment off-island.  The containerized soil had el-
evated concentrations of lead, however, RCRA TCLP analytical results indicated that it was not a hazardous waste 
(Polarconsult 2004, Tetra Tech 2005).  In September 2004, TPA Site 19’s FIBCs, along with FIBCs containing 
non-RCRA soil from other TPA sites, were shipped to Columbia Ridge Landfill in Arlington, Oregon.  Attachment 
1 provides manifests and Certificates of Disposal for this soil.

Conclusions and Recommendations
TPA Site 19 is the location of a historic St. George Island carpenter shop.  This shop, demolished and removed 
with the exception of its foundation, was the source of lead contamination of the soil surrounding part of its 
perimeter.  The lead contamination may have resulted from paint flaking from the building’s siding, from island 
boat (Bidar) repairs that are said to have taken place at the shop, or other unknown activities.  The lead contami-
nated soil was largely discernable as a “dark” layer located below the backfill that was used to cover the founda-
tion.  This dark layer has been removed, and confirmation sample analytical results indicate that remaining soil 
at the site is below ADEC cleanup levels with the exception of one location (Tetra Tech sample location SG19-
CS-213-250, Figure 10).  At 464 mg/kg, the remaining lead concentration at this location is just slightly above 
the ADEC residential cleanup criterion of 400 mg/kg, and is found at a depth of over eight feet bgs at excavation 
equipment refusal.  NOAA believes it has mitigated the potential for exposure to lead to the extent practicable, 
and therefore has completed all remedial actions necessary at TPA Site 19. 
Recommended Action:  In accordance with paragraph 59 of the Two Party Agreement (NOAA 1996), NOAA 
requests written confirmation that NOAA completed all appropriate and corrective action, to the maximum extent 
practicable, at the Old Carpenter Shop, TPA Site 19/NOAA Site 19 in accordance with the Agreement and that 
ADEC grant a conditional closure not requiring further remedial action from NOAA.  NOAA understands ADEC 
will/may require additional containment, investigation, or cleanup if subsequent information indicates that the 
level of contamination that remains does not protect human health, safety, or welfare, or the environment.

TABLE 1.  EXCAVATION CONFIRMATION SAMPLING RESULTS

Sample ID Sample Depth (ft) Field Screen Method Date Collected Fixed Lab Results For Total 
Lead Concentration (mg/kg)

Final Excavation, 2002, Figure 6, Polarconsult Alaska, Inc.
SG-19-014-0 Not Noted Visual 10/30/2002 182
SG-19-015-0 Not Noted Visual 10/30/2002 1,550  (Removed in 2003)
SG-19-016-0 Not Noted Visual 10/30/2002 259
SG-19-017-0 Not Noted Visual 10/30/2002 18.5
SG-19-018-0 Not Noted Visual 10/30/2002 394
SG-19-019-0 Not Noted Visual 10/30/2002 37.4
SG-19-019-0 D 10/30/2002 72.9
SG-19-020-0 Not Noted Visual 10/30/2002 41
SG-19-021-0 Not Noted Visual 10/30/2002 14.5
SG-19-022-0 Not Noted Visual 10/30/2002 109
SG-19-023-0 Not Noted Visual 10/30/2002 41.5
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Sample ID Sample Depth (ft) Field Screen Method Date Collected Fixed Lab Results For Total 
Lead Concentration (mg/kg)

SG-19-024-0 Not Noted Visual 10/30/2002 15.4
SG-19-025-0 Not Noted Visual 10/30/2002 313
SG-19-025-0 D 10/30/2002 306

Final Excavation, 2003, Figure 9, Polarconsult Alaska, Inc.
SG19-CS-022-015 1.5 Visual/LeadCheck™ 10/22/2003 24.5
SG19-CS-023-020 2.0 Visual/LeadCheck™ 10/22/2003 10,400 (Removed in 2004)
SG19-CS-024-015 1.5 Visual/LeadCheck™ 10/22/2003 116
SG19-CS-025-030 3.0 Visual/LeadCheck™ 10/22/2003 74.4
SG19-CS-026-020 2.0 Visual/LeadCheck™ 10/22/2003 30
SG19-CS-027-020 2.0 Visual/LeadCheck™ 10/22/2003 201
SG19-CS-028-010 1.0 Visual/LeadCheck™ 10/24/2003 110
SG19-CS-029-025 2.5 Visual/LeadCheck™ 10/24/2003 17.5
SG19-CS-030-020 2.0 Visual/LeadCheck™ 10/24/2003 989      (Removed in 2004)
SG19-CS-030-dup 10/24/2003 1,420   (Removed in 2004)
SG19-CS-031-030 3.0 Visual/LeadCheck™ 10/24/2003 451      (Removed in 2004)
SG19-CS-032-015 1.5 Visual/LeadCheck™ 10/24/2003 347

Final Excavation, 2004, Figure 10, Tetra Tech EM, Inc.
SG19-CS-201-030 3.0 XRF 06/07/2004 89.3
SG19-CS-203-065 6.5 XRF 06/07/2004 109
SG19-CS-213-085 8.5 XRF 06/10/2004 375
SG19-CS-213-dup 06/10/2004 464      (Left in place)
SG19-CS-214-060 6.0 XRF 06/11/2004 277
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St. George Island, Alaska, Request for No Further Action, Abandoned  
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Request for No Further Action Abandoned City Diesel Tank Disposal  
Site TPA Site No. 21, dated February 19, 2003. Dated March 11, 2003..............509
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St. George Island, Alaska 
Request for No Further Action 

Abandoned City Diesel Tank Disposal Site 
TPA Site No. 21

Site:  Abandoned City Diesel Tank Disposal Site, Two-Party Agreement (TPA) Site Number 21
Location: St. George Island, Alaska, approximately 800 miles southwest of Anchorage in the Bering Sea.  TPA 
Site Number 21 (“the site”) is located along the village waterfront northeast of the St. George Tanaq Corporation 
Fish Plant in the City of St. George. (Figures 1 and 2) The site is also east of TPA Site 2, the Former Drum Stor-
age Area.
Type of Release:  Petroleum fuel hydrocarbons from decommissioned diesel fuel aboveground storage tanks 
(ASTs).
History:  Eleven ASTs removed from TPA Site Number 1, the Former Diesel Tank Farm, were relocated to TPA 
Site Number 21 in the 1970s. Two ASTs removed from TPA Site Number 1 were also relocated to TPA Site Num-
ber 2, west of the site, in the 1970s.  (Figure 2)  The site was undeveloped prior to the tank relocation.

Summary of Site Investigations:
A preliminary assessment (PA) of the site performed in 1992 observed the eleven ASTs at the site.  (Figure 2)  The 
tanks appeared to be empty, though one of the tank atmospheres had a photoionization detector reading of 12 parts 
per million, vapor (ppmv).  Ten unlabeled, rusted drums were also observed during the PA (E&E 1993).  
Site investigation activities were performed for TPA Site 21 in 2001 (TTEMI 2003) as part of an overall investi-
gation of TPA Sites 1, 2, and 3. Eight soil samples were collected from four locations corresponding to the loca-
tions of the eleven ASTs removed from TPA Site 21 in 1997 (Polarconsult 1997a).  (Figure 3)  The samples were 
analyzed for gasoline-range, diesel-range, and residual-range organics (GRO, DRO, RRO), as well as volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), and heavy metals.  Note that samples 
collected from the former locations of the two ASTs on TPA Site Number 2 had contamination above site cleanup 
levels (TTEMI 2003).  Contamination associated with those two ASTs will be addressed at a later date with TPA 
Site Number 2. 
GRO, DRO, RRO, VOCs and SVOCs analytical results from the TPA Site Number 21 samples did not exceed 
the Alaska Department of Environmental Conservation (ADEC) Method Two regulatory cleanup levels.  While 
seven of the eight TPA Site Number 21 samples exceeded the regulatory cleanup level for arsenic and all eight site 
samples exceeded the regulatory cleanup level for total chromium, the observed levels of arsenic and total chro-
mium were consistent with natural background levels for St. George Island (TTEMI 2003). (Table 1)   Further, 
all samples were analyzed for hexavalent chromium and were below the detection limit of 0.12 mg/kg. Nearly all 
of the chromium in site soil is the trivalent form with an ADEC Method Two regulatory cleanup level of 100,000 
mg/kg.  As a result, site samples are considered below the cleanup levels for heavy metals.

Summary of Clean up Actions:
In accordance with a May 1997 work plan (Polarconsult 1997b), AST and drum removal and disposal activities 
were performed in 1997 (Polarconsult 1997a).  (Figure 4)  No soil removal was performed at this site, since soil 
concentrations were below the regulatory cleanup levels. 

Recommended Action:
In accordance with paragraph 59 of the Two-Party Agreement (NOAA 1996), NOAA submits written confirma-
tion that all corrective action has been completed and that no further action is required at TPA Site Number 21.

References:
E&E. 1993.  Preliminary Assessment of National Oceanic and Atmospheric Administration Sites, Pribilof Islands, 
Alaska.  Ecology and Environment.  February 1993.
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NOAA. 1996. Pribilof Islands Environmental Restoration Two Party Agreement. Attorney General’s Office File 
No. 66 1-95-0126. National Oceanic and Atmospheric Administration. January 26, 1996.
Polarconsult. 1997a. Environmental Site Investigation, St. George Debris Removal Report, Pribilof Islands Envi-
ronmental Restoration Project. Polarconsult Alaska, Inc. December 31, 1997.
Polarconsult. 1997b. Work Plan for Site Assessment and Contaminated Soil Removal. Polarconsult Alaska, Inc. 
May 1, 1997.
TTEMI. 2003. Draft Site Characterization Report, Oceanfront Sites, Two-Party Agreement Sites No. 1, 2, and 3, 
Pribilof Environmental Restoration Project, St. George Island, Alaska. Tetra Tech EM Inc. January 20, 2003.

Table 1: Summary of Heavy Metals Data for Abandoned City Diesel Tank Disposal Site

Analyte ADEC 
Regulatory 

Levela

TPA2-GP8-0-2  
08/08/2001  

(0 to 2)

TPA2-GP9-0-2  
08/08/2001  

(0 to 2)

TPA2-GP9-2-3.5  
08/08/2001  
(2 to 3.5)

TPA2-GP10-0-2  
10/20/2001  

(0 to 2)

TPA2-GP10-0-2Cc  
10/20/2001  

(0 to 2)
Arsenic 2 6.4 11.8 5.2 6.7 4.3
Barium 1,100 52.8 J 83.4 J 186 J 92.2 79.5
Cadmium 5 0.2 U 1 0.2 U 0.2 U 0.2 U
Chromium 26 35.5 43.2 39 29.8 28.7
Hexavalent 
Chromium

26 0.12 U 0.12 U 0.13 U 0.13 U 0.12 U

Lead 400/1,000b 18 62 7 260 16
Mercury 1.4 0.07 0.75 0.05 U 0.08 0.07
Selenium 3.5 0.8 U 1.9 0.6 U 0.7 U 0.6 U

Analyte ADEC 
Cleanup 

Levela

TPA2-GP10-2-4  
10/20/2001  

(2 to 4)

TPA2-GP10-4-6  
10/20/2001  

(4 to 6)

TPA2-GP11-0-2  
10/20/2001  

(0 to 2)

TPA2-GP11-2-4  
10/20/2001  

(2 to 4)
Arsenic 2 3.7 1.9 4.4 3.3
Barium 1,100 116 159 91.8 71.9
Cadmium 5 0.2 U 0.3 U 0.2 U 0.2 U
Chromium 26 32.2 34 28.4 33.4
Hexavalent 
Chromium

26 0.12 U 0.13 U 0.12 U 0.12 U

Lead 400/1,000b 4 3 13 3
Mercury 1.4 0.05 U 0.05 U 0.05 0.06 U
Selenium 3.5 0.6 U 0.7 U 0.6 U 0.6 U

Notes:   
BOLD 	Indicates detection (concentration exceeds reporting limit).
GRAY 	 Shaded cell indicates detected concentration above the ADEC cleanup level.
(a) 	 Regulatory cleanup levels shown are the more stringent of the applicable ADEC method two cleanup levels in 18 

Alaska Administrative Code 75.341 for the site
(b) 	 Lead cleanup levels are 400 mg/kg for residential sites and 1,000 mg/kg for commercial sites.
(c) 	 Field duplicate sample
(U) 	 Analyte was not detected at or above its reporting limit; reporting limit listed.
(J) 	 The analyte was positively identified, but the associated numerical value is an estimated concentration. The result is 

considered to be qualitatively acceptable, but quantitatively unreliable.
Background: St. George Island background levels of arsenic and total chromium range from 0.3 mg/kg to 6.0 mg/kg and 11.3 

mg/kg to 45.6 mg/kg, respectively
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NOAA Site 22   
TPA Site 22-1: School UST

Request for Conditional Closure, School UST, TPA 22-1/Site 22........................513
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Request for Conditional Closure 
School UST 

TPA 22-1/Site 22 
St. George Island, Alaska

Site:  St. George School underground storage tank (UST) site, also known as Two-Party Agreement (TPA) Site 
22-1 and National Oceanic and Atmospheric (NOAA) Site 22.  The site is referred to as the “site” herein.
Location:  St. George Island, Alaska is approximately 800 miles southwest of Anchorage in the Bering Sea.  On 
the island, the site is located in the eastern section of the City of St. George, approximately 620 feet (ft) south of 
the Bering Sea (56° 36’ 8.87” N latitude, 169° 32’ 38.98” W longitude; Figures 1 and 2).
Legal Property Description:  The St. George School UST site is located in Tract 41 of Township 41 south, 
Range 129 west, Section 29 of the Seward Meridian, Alaska, as shown on the plat of rectangular net survey, of-
ficially filed February 15, 1985 (Figure 2).  The federal government currently owns the surface and subsurface 
estate of this site.
Type of Release:  Potential release mechanisms include diesel fuel spills associated with the filling of the school’s 
UST and leaks associated with fuel storage in the UST.

History and Background:
The site was the former location of a 1,000-gallon diesel fuel UST, located immediately adjacent to the south side 
of the St. George School (Figure 3).  Construction of the St. George School began in 1954 with completion of 
the brick section (main classroom area) in September 1955 (Agent’s 1955 Annual Report for St. George Island, 
Alaska for the year ending December 31, 1995 (submitted January 27, 1956)).  The date of the UST installation 
is unknown but presumably occurred some time between the initiation of school construction and the early 1960s 
(Polarconsult 2002).  The UST was used until the late 1970s (Polarconsult 2002).  It was unregulated and did not 
have an Alaska Department of Environmental Conservation (ADEC) UST facility identification number.  Prior to 
the UST removal, the tank was replaced by an aboveground storage tank (AST).

Summary of Site Investigations:
Under a grant from NOAA, the St. George Tanaq Corporation (Tanaq) retained Polarconsult Alaska, Inc. (Po-
larconsult) during 1996 and 1997 to conduct a St. George Island environmental site investigation (Polarconsult 
1997a and 1997b).  As such, Polarconsult conducted the St. George School site assessment and UST removal 
activities during the summer of 1997.  Initial observations at the site indicated the presence of soil stains around 
the UST fill and vent pipes.  During the UST removal, a light fuel odor and elevated field instrumentation readings 
indicated a fuel release had occurred.  Observations and field measurements suggested that the release probably 
originated from the ground surface and was likely the result of over filling the tank.  Superficially, the tank ap-
peared in fair condition and exhibited moderate surface corrosion.
One excavation and sampling episode was conducted in an effort to remove the contaminated soil.  The final 
extent of the excavation was the result of removing contaminated soil until further excavation was impracticable.  
Polarconsult noted that fuel contamination appeared to continue under the school.  Additionally, an immediately 
adjacent sewer line impeded further horizontal and vertical excavation (Figure 3).  A total of approximately 10 
cubic yards (CY) of soil was removed from this site.
Three soil samples were collected from the excavation sidewalls and bottom.  Given the known use of diesel fuel 
at this site and the observed relationship of diesel-range organics (DRO) and benzene, toluene, ethylbenzene, and 
xylenes (BTEX) at other St. George Island sites, samples were only analyzed for DRO.  Two of the three samples 
contained DRO at concentrations greater than the 1997 preliminary cleanup level of 200 milligrams/kilogram 
(mg/kg).  Sample SS 052/145 contained 5,000 mg/kg DRO, and sample SS 053/146 contained 1,360 mg/kg DRO 
(Figure 3).
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Polarconsult recommended further investigation to determine the horizontal and vertical extent of contamination 
and to determine a remediation approach.  Polarconsult also recommended removing or relocating the sewer line 
before attempting further excavation.
One groundwater monitoring well, TPA22.1-MW-1, exists at the St. George School, near the school’s northwest 
corner and roughly up gradient from the former UST location (Figure 4).  It was sampled once in 2001, once in 
2002, twice in 2003, and twice in 2004 (Tetra Tech 2003, Tech Tech 2004).  DRO was detected in this well below 
the ADEC Table C (18 AAC 75.345) cleanup level of 1,500 µg/L.  A maximum concentration of 860 µg/L was 
detected during the sampling events.  GRO and benzene were not detected, and all other analytes, including vola-
tile organic compounds, semivolatile organic compounds, and heavy metals, with the exception of cadmium, were 
either not detected or did not exceed Table C cleanup levels.  Cadmium was detected above the Table C cleanup 
level of 5 µg/L during the January 2004 sampling event only.  During the other five sampling events, cadmium 
was detected below the Table C cleanup level in the 2001 sample and was not detected in the remaining four 
samples.  
Several other monitoring wells (i.e., TPA24-MW-1 to MW-3) exist down gradient of the school (Figure 4).  DRO 
and GRO were either not detected or detected below ADEC Table C cleanup levels in these wells.
The approximate water table elevation at well TPA22.1-MW-1 is 5.47 ft above mean sea level (Tetra Tech 2003).  
Based on a ground elevation of 43.46 ft above mean sea level (Tetra Tech 2003), groundwater is estimated to oc-
cur at approximately 38 ft below ground surface (bgs).

Summary of Applied Cleanup Levels:
NOAA employed ADEC Method Two cleanup criteria, discussed at 18 AAC 75.341(c) (ADEC 2000) when 
evaluating site conditions relative to the need for remedial action.  Cleanup criteria were applied to the maximum 
extent practicable (18 AAC 75.325(f), 18 AAC 75.990).

Summary of Cleanup Actions:
One UST and approximately 10 CY of petroleum-contaminated soil (PCS) were removed from this site during 
the 1997 environmental site investigation (see Summary of Site Investigations section above).  In 2002, NOAA 
retained St. George Chadux Corporation (Chadux) and its subcontractor, Polarconsult, to remove additional PCS 
in the area of the former UST (Polarconsult 2002 and 2004).  
The 2002 removal action utilized field screening and previous analytical results (Polarconsult 1997a) to delineate 
the extent of contamination.  Field screening techniques included visual observations and the use of a photoion-
ization detector (PID).  Soil that clearly exceeded cleanup levels (i.e., was saturated with petroleum) was trans-
ported to NOAA’s ADEC-approved PCS stockpile without further analysis.  Field samples with PID readings 
above background levels (residual threshold levels) resulted in the collection of samples for analytical analyses or 
transportation of the represented soil to the PCS stockpile.  
Prior to excavation activities, the locations of buried utilities and previous samples were determined.  Chadux 
initiated excavation on July 30, 2002, completing it on August 1, 2002.  Other associated site activities continued 
through August 5, 2002.  Chadux removed previously placed backfill and placed it on a liner.  Excavation then 
continued in the vicinity of former sample locations SS 052/145 and SS 053/146 to remove visibly contaminated 
soil exhibiting a strong diesel odor (Figure 3).  During separate incidences, the water and sewer lines traversing 
the excavation were breached.  Both were cut and removed from the excavation and reinstalled following excava-
tion activities (NOAA 2002a, 2002b, 2002c).  Removal of the former UST fuel lines was also performed.  Previ-
ously, the two 1/2-inch diameter copper supply and return fuel lines had been disconnected at both ends, drained, 
and sealed by crimping and folding.  When uncovered in 2002, both lines were intact and in good condition with 
minor surface patina.  There was no visual or olfactory evidence of any release, and seven samples from along the 
approximately 65 ft fuel line length did not indicate any contamination when field screened using a PID.  
Soil excavation was conducted downward and outward until soil exceeding site cleanup levels was no longer 
evident or until the building foundation or refusal (i.e., competent scoria) was encountered.  A total volume of 29 
CY of PCS was removed.  Final excavation depth at refusal was 9 ft bgs.  According to Polarconsult observations, 
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contamination continued vertically downward into the competent scoria and horizontally under the building foun-
dation where it could not be removed with the available equipment. 
Soil that was obviously contaminated was transported directly to the ADEC-approved PCS stockpile (Figure 1).  
This soil was sampled and analyzed, in accordance with the sampling requirements and procedures presented in 
the site’s corrective action plan (CAP; Polarconsult 2002) and master quality assurance plan (QAP; IT Alaska, 
Inc. 2001), to verify its suitability for enhanced thermal conduction (ETC) remediation.  Two samples were col-
lected for fixed-laboratory analyses (NOAA 2002c, Polarconsult 2004).  
At times, this project required staging of excavated soil prior to reuse as backfill material or transport to the 
ADEC-approved PCS stockpile.  Chadux stockpiled 129 CY of soil on-site adjacent to the excavation (Figure 
5).  All soil was placed onto impermeable plastic membrane in accordance with the requirements presented in the 
CAP (Polarconsult 2002).  The pile was sampled and analyzed consistent with the CAP (Polarconsult 2002) and 
the QAP (IT Alaska, Inc. 2001).  Four soil samples were collected for fixed-laboratory analyses.  Sample results 
were used to determine whether stockpile soil was suitable for use as backfill material.
Following removal of the contaminated soil from the site, confirmation samples were collected from the extent of 
the excavation for off-site laboratory analyses to verify that the remaining soil did not exceed ADEC Method Two 
cleanup levels.  Ten soil samples were first field-screened using a PID to determine, in accordance with the soil 
sample selection protocol described the corrective action report (Polarconsult 2004), which should be submitted 
for fixed-laboratory analyses.  Six samples were submitted as confirmation samples (Figure 5).  The number of 
samples required for the confirmation analyses followed the CAP (Polarconsult 2002).  
[Note:  The collection of samples involved a modified approach that deviated from the method described in the 
QAP (IT Alaska, Inc. 2001, Polarconsult 2004).  The QAP calls for the collection of samples from a minimum 
depth of 18 inches for an excavation surface that has been exposed for more than one hour.  Based on the dif-
ficulty of collecting samples from the volcanic materials, a request was made to the ADEC to allow the removal 
of 6 inches of surface material, followed by the collection of laboratory samples.  The ADEC project manager 
approved the request (ADEC 2002).  Picks and electric chisels were used to chip away the first 6 inches of sur-
face material.  The remaining material was collected from the bottom of each hole with stainless-steel sampling 
spoons.]
Site confirmation and stockpile characterization sample locations were recorded using survey-grade, Trimble 
Real-Time Kinematic (RTK) 5700 global positioning system (GPS) equipment or a Nikon DTM-430 transit.
Soil samples were analyzed at SGS-CTE Environmental Services, Inc. (SGS-CTE), an ADEC-approved analyti-
cal laboratory, for gasoline-range organics (GRO) and BTEX using Method AK101 and for DRO using Method 
AK102.  
The analytical data for confirmation samples collected from the final extent of excavation indicated that DRO re-
mained at one location (Table 2, Figure 5).  Sample SG-22.1-004-0.5, collected at refusal, in scoria at the bottom 
of the excavation (8.6 ft bgs), contained 551 mg/kg DRO.  GRO and BTEX constituents were not detected in any 
excavation confirmation samples.
The analytical data for the samples collected from the soil stockpiled on-site were compared to the ADEC Method 
Two cleanup levels and found not to exceed cleanup levels (Table 1).  Subsequently, this soil was used as backfill 
material at another TPA site (NOAA 2002b).  
Laboratory results for the two samples collected from soils transported to the ADEC-approved PCS stockpile 
indicated that GRO and BTEX were not detected in either sample.  DRO was detected in one sample, with a 
concentration of 37.9 mg/kg.  As a result of the commingling of various TPA sites’ soils at the PCS stockpile, it is 
uncertain whether the soil from TPA 22-1 was treated in the ETC system or if it remains stockpiled, awaiting final 
disposition.  
The excavation was backfilled with ETC-treated soil followed by a scoria cover (NOAA 2002b).  Final site grad-
ing was completed in accordance with the corrective action plan (Polarconsult 2002).  Site revegetation was not 
pursued due to school district plans to renovate the school in 2003.  
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Recommended Action:
In accordance with paragraph 59 of the Two Party Agreement (NOAA 1996), NOAA requests written confirma-
tion that NOAA completed all appropriate corrective action, to the maximum extent practicable, at the St. George 
School UST site, TPA Site 22-1/Site 22 in accordance with the Agreement and that ADEC grant a conditional 
closure not requiring further remedial action from NOAA.  NOAA understands ADEC will/may require additional 
containment, investigation, or cleanup if subsequent information indicates that the level of contamination that 
remains does not protect human health, safety, or welfare, or the environment.

References:
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Modified Sampling Procedure.  June 24.
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Tables and Figures

Table 1.  Soil Analytical Results, Excavation Confirmation Samples

Sample ID Date 
Collected

Depth  
(ft bgs)

GRO VOC, EPA 8010 DRO
AK101 Benzene Toluene Ethylbenzene Xylene, 

Total
AK102

SG-22.1-001-0.5 01-Aug-02 7.5 1.82 (U) 0.00908 (U) 0.0363 (U) 0.0363 (U) 0.0726 (U) 23.0 (U)
SG-22.1-002-0.5 01-Aug-02 9.0 1.67 (U) 0.00833 (U) 0.0333 (U) 0.0333 (U) 0.0666 (U) 23.5 (U)
SG-22.1-003-0.5 01-Aug-02 5.4 1.89 (U) 0.00946 (U) 0.0378 (U) 0.0378 (U) 0.0756 (U) 24.4 (U)
SG-22.1-004-0.5 01-Aug-02 8.6 1.88 (U) 0.00940 (U) 0.0376 (U) 0.0376 (U) 0.0752 (U) 551
SG-22.1-005-0.5 01-Aug-02 6.7 1.88 (U) 0.00939 (U) 0.0376 (U) 0.0376 (U) 0.0752 (U) 23.1 (U)
SG-22.1-006-0.5 01-Aug-02 7.1 1.72 (U) 0.00859 (U) 0.0344 (U) 0.0344 (U) 0.0688 (U) 23.2 (U)

NOTES
Units shown in mg/kg except as noted.
Result in bold type exceeds ADEC Method Two cleanup levels.
bgs	 below ground surface
DRO	 diesel-range organics
GRO	 gasoline-range organics
VOC	 volatile organic compound
U	 The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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Table 2.  Soil Analytical Results, On-Site Stockpile Characterization Samples

Sample ID Date  
Collected

Depth  
(ft bgs)

GRO VOC, EPA 8010 DRO
AK101 Benzene Toluene Ethylben-

zene
Xylene, 

Total
AK102

SG-22.1-007-2.0 02-Aug-02 1.5 1.82 (U) 0.00912 (U) 0.0365 (U) 0.0365 (U) 0.0730 (U) 23.6 (U)
SG-22.1-008-1.5 02-Aug-02 1.5 1.71 (U) 0.00853 (U) 0.0341 (U) 0.0341 (U) 0.0682 (U) 22.3 (U)
SG-22.1-009-1.5 02-Aug-02 1.5 1.91 (U) 0.00953 (U) 0.0381 (U) 0.0381 (U) 0.0762 (U) 22.5 (U)
SG-22.1-009-1.5D 02-Aug-02 1.5 1.62 (U) 0.00812 (U) 0.0325 (U) 0.0325 (U) 0.0650 (U) 22.2 (U)
SG-22.1-010-1.5 02-Aug-02 1.5 1.89 (U) 0.00945 (U) 0.0378 (U) 0.0378 (U) 0.0756 (U) 24.2 (U)
SG-22.1-FB 02-Aug-02 - 2.53 (U) 0.0126 (U) 0.0505 (U) 0.0505 (U) 0.101 (U) -
SG-22.1-TB 02-Aug-02 - 2.57 (U) 0.0129 (U) 0.0515 (U) 0.0515 (U) 0.103 (U) -

NOTES
Units shown in mg/kg except as noted.
Result in bold type exceeds ADEC Method Two cleanup levels.
bgs	 below ground surface
DRO	 diesel-range organics
GRO	 gasoline-range organics
VOC	 volatile organic compound
D	 Following sample ID indicates duplicate sample.
FB	 Following Sample ID indicates field blank sample.
TB	 Following Sample ID indicates trip blank sample.
U	 The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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St. George Island, Alaska 
No Further Remedial Action Planned 

Carpentry Shop UST 
TPA Site No. 22-2

Site:  Carpentry Shop Underground Storage Tank (UST), Two-Party Agreement (TPA) Site Number 22-2
Location:  Lot 9 of Tract 43, Qawax Subdivision, Seward Meridian on St. George Island, Alaska.  TPA 22-2 is on 
the east side of the current St. George Tanaq Corporation Carpentry Shop in the City of St. George. (Figures 1 and 
2)

Type of Release:  Diesel fuel.
History:  A 500-gallon UST was installed in the early 1960s to supply diesel heating fuel to the carpentry shop 
constructed at that time.  In the 1970s, this UST was replaced by an above ground storage tank and taken out of 
service.  In 1997 St. George Tanaq Corporation and subcontractors per a contract with the National Oceanic and 
Atmospheric Administration (NOAA) removed the UST and approximately 341 yd3 of diesel-contaminated soil.  
(Polarconsult 1997a)

Summary of Site Investigations:
No investigations were performed apart from the UST removal and site assessment.  Surface contamination was 
noted around the tank fill and vent pipes. During tank removal, heavy fuel odor, soil stains, and elevated field 
instrumentation readings indicated a release had occurred. 

Summary of Clean up Actions:
UST removal and site remediation was conducted in accordance with the Project Work Plan (Polarconsult 1997b), 
and was carried out in June and August of 1997.  Upon removal, the tank was found to be in poor condition with 
corrosion holes.  Areas of contaminated soil surrounding and immediately under the tank confirmed that the 
majority of the site contamination was attributable to subsurface fuel leakage. Due to the non-homogenous nature 
of the fill and surrounding soils, leaking fuel traveled in discrete vertical and lateral paths.  Visual, olfactory, and 
field instruments were used to direct digging of contaminated soil.  Additionally, soil samples from the excavation 
sidewalls and bottom were collected for fixed lab analyses to determine areas requiring further soil removal.  Ex-
cavation continued until soil diesel range organic (DRO) concentrations were confirmed below 200 mg/kg, further 
vertical excavation was deemed impracticable due to equipment limitations, or the stability of the carpentry shop 
foundation was threatened (Figure 3).  A total of approximately 341 yd3 of DRO contaminated soil was removed 
and transported to NOAA’s Petroleum Contaminated Soil (PCS) stockpile, about one mile west of the City of St. 
George.  The PCS stockpile was treated using NOAA’s enhanced thermal conduction system in 2000 and 2001 
(Polarconsult 2001).  The excavation was backfilled with soil from the local scoria mine.  An impermeable plastic 
sheet was placed over the excavation and covered with scoria to reduce surface water infiltration.
Figure 4 shows the former UST location, horizontal extents of the excavation, sample locations, sample depths, 
and fixed lab sample results.  Samples SS 124/131 (SS 131 is a duplicate),        SS 125, and SS 129 indicate that 
soil contaminated with DRO above the Under 40 Inch Zone, Method 2 cleanup concentration of 250 mg/kg was 
left in portions of the site.  Soil at sample locations SS 125 and SS 129 was not removed due to concerns about 
undermining the carpentry shop foundation.  Soil at sample location 124 was judged to be at the maximum exca-
vation depth achievable at this site.  Analyses for other potential contaminants were not conducted due to the tank 
history of storing only diesel fuel, and the knowledge that DRO contamination levels would drive cleanup deci-
sions.  Sample results are shown in Table 1.
In summary, the contamination source and all contaminated soil that is practicably accessible has been removed 
from TPA Site 22-2.  Contamination due to diesel fuel migrating to the water table is being addressed in a separate 
action that is inclusive of groundwater throughout the City of St. George (TTEMI 2003).
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Recommended Action:
In accordance with paragraph 59 of the Two Party Agreement (1996), NOAA requests written confirmation that 
all corrective action has been completed at the TPA 22-2 site in accordance with the Agreement and that no further 
remedial action is planned (“No Further Remedial Action Planned Letter”).

References:
NOAA 1996. Pribilof Islands Environmental Restoration Two Party Agreement, Attorney General’s Office File 
No. 66 1-95-0126. National Oceanic and Atmospheric Administration. January 26, 1996.
Polarconsult 1997a. Environmental Site Investigation, St. George Debris Cleanup & UST Decommissioning Re-
port, Pribilof Islands Environmental Restoration Project. Polarconsult Alaska, Inc. November 2, 1997.
Polarconsult 1997b. Work Plan for Site Assessment and Contaminated Soil Removal. Polarconsult Alaska, Inc. 
May 1, 1997.
Polarconsult 2001. Draft Report Revision 1, Remediation of Petroleum Contaminated Soil, NOAA Part II Pribilof 
Islands Environmental Cleanup Project, St. George Island, Alaska. Polarconsult Alaska, Inc. December 27, 2001.
TTEMI 2003. Field Investigation Report Pribilof Environmental Restoration Project St. George Island, Alaska.  
Tetra Tech EM Inc., Mountlake Terrace, Washington.  Draft report May 2003.

Table 1: Summary of Analytical Data for TPA 22-2 Excavation

Sample ID Sample Type Sample Depth BGS 
(ft)

OVM Analysis Result 
(ppm)

DRO by AK-102 Result 
(mg/kg)

SS 120 E 18.0 26 ND
SS 121 E 14.0 16 10
SS 122 E 17.0 6 8
SS 123 E 9.0 4 ND
SS 124 E 18.0 186 7330
SS 125 E 10.0 190 4360
SS 126 E 19.0 3 ND
SS 127 E 14.0 2 ND
SS 128 E 18.0 3 45
SS 129 E 14.0 177 712
SS 130 E 15.0 1 ND
SS 131 E 18.0 Duplicate 6890
SS 142 E 5.0 1 175
SS 143 E 10 0 57.6
SS 144 E 5.0 1 197

Cleanup Level (mg/kg) -- -- -- 200

Notes: 
ND = Soil not detected above the Practical Quantitation Limit
Sample Types: E = excavation confirmation sample
Source of Analytical Data: Polarconsult 1997a.
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NOAA Site 24   
TPA Site 22-3: Shop/Store UST

Request for NFRAP, Tanaq Shop/Store Tank,  
TPA Site 22-3/NOAA Site 24...............................................................................547

Notice of Environmental Cleanup and Residual Soil Contamination at Two Party 
Agreement Site 22-3, St. George Island, Alaska  
(Lot 1, Tract 43)....................................................................................................567
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NOAA Site 25   
TPA Site 22-4: Old Airport Hangar UST

St. George Island, Alaska, Request for No Further Action, Old Airport Hangar 
UST, TPA Site No. 22-4........................................................................................575

Letter from Louis Howard to John Lindsay RE: St. George Island Request for No 
Further Action Old Airport Hangar UST TPA Site No. 22-4, dated February 19, 
2003. Dated March 11, 2003.................................................................................585
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St. George Island, Alaska 
Request for No Further Action 

Old Airport Hangar UST 
TPA Site No. 22-4

Site:  Old Airport Hangar UST, Two-Party Agreement (TPA) Site Number 22-4
Location: St. George Island, Alaska, approximately 800 miles southwest of Anchorage in the Bering Sea.  . TPA 
Site 22-4 is located at Tract II, Airport Subdivision, Seward Meridian, Alaska. (Figures 1 and 2)The site is ap-
proximately 1 mile west of the City of St. George and is immediately to the north of Zapadni Bay Road. 
Type of Release:  aviation gasoline
History:  The St. George airport operated at this location from approximately 1970 to 1984. One 4,000-gallon un-
derground storage tank (UST) was used at the site for aircraft refueling.  The UST was reportedly installed in the 
1960s (Polarconsult 1997a) and taken out of service in the early 1990s.  The Alaska Department of Environmental 
Conservation facility ID for this tank is 3047.

Summary of Site Investigations:
Metallic debris, including two decommissioned fuel storage tanks, was observed on the ground surface near the 
site during a 1993 environmental assessment (Woodward-Clyde 1994).  The two fuel storage tanks were previous-
ly decommissioned from a different site and were left as debris at this site.  The two fuel storage tanks and debris 
were removed by Woodward-Clyde in 1993.  
The UST in service at this site was observed “essentially resting on the surface of the ground” at the site in 1996 
(Polarconsult 1997a).  (Figure 3)  The UST had previously been below ground surface.  The scoria rock above and 
around the UST was mined as borrow material in the early and mid-1990s, causing the UST to appear exposed 
and at the ground surface (Kashevarof 2003).  The UST was removed from the site in 1996 and relocated by the 
City of St. George to the city storage yard.  
A site assessment was performed in accordance with a May 1997 work plan (Polarconsult 1997b).  Nine shal-
low test pits were excavated at the presumed former locations of the UST, distribution piping, and fuel dispenser.  
(Figure 4)  Due to the past scoria mining, the test pits were excavated to depths below the previous locations of 
the UST and appurtenances.  As a result, sample depths of only a few feet below the 1997 ground surface level 
represented the soil below and near the previous locations of the UST and appurtenances.  No soil stains, odor, or 
other indications of a release were observed in the test pits or on the ground surface at the site.  Nine soil samples 
were collected at a maximum depth of 2.9 feet and were analyzed for gasoline-range organics (GRO).  One 
sample, located beneath the former UST location, had GRO at 13 mg/kg; the other samples did not have GRO at 
detectable levels (Polarconsult 1997a).  (Figure 5)  A summary of the analytical results is shown in Table 1.

Summary of Clean up Actions:
The tank was reportedly unearthed during scoria mining activities in the early 1990s.  The UST was observed on 
the ground surface in 1996, and was relocated to the city storage yard in 1996.  The UST, fuel transfer piping, 
and dispenser were removed from the ground prior to 1997.  No records were located that document the official 
closure of the UST.  The fuel transfer piping was found resting on a scoria pad at the site during site assessment 
activities in 1997 (Polarconsult 1997a).  (Figure 6)  The exhumed tank was found at the city storage yard in 
1997. The tank was inspected and found to have light surface rust but was otherwise in sound condition (Polar-
consult 1997a).  The dispenser unit for this UST was not located after its removal prior to 1997.  Metallic debris 
was shipped during June 1997 from St. George Island to Alaska Metal Recycling in Seward, Alaska as scrap for 
disposal (Polarconsult 1997a).  Documentation confirming the disposal of the site’s UST and appurtenances as 
part of the June 1997 metallic debris shipment was not located.  No soil was removed from the site since no GRO 
contamination was encountered above the regulatory cleanup level (100 mg/kg).  
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Recommended Action:
In accordance with paragraph 59 of the Two-Party Agreement (NOAA 1996), NOAA submits written confirma-
tion that all corrective action has been completed and that no further action is required at TPA Site Number 22-4.

References:
Kashevarof, Andronik Jr., Site Foreman, St. George Tanaq Corporation. Telephone interview regarding the history 
of the UST at TPA Site 22-4.  January 8, 2003.
NOAA. 1996. Pribilof Islands Environmental Restoration Two Party Agreement, Attorney General’s Office File 
No. 66 1-95-0126. National Oceanic and Atmospheric Administration. January 26, 1996.
Polarconsult. 1997a. Environmental Site Investigation, St. George Debris Removal Report, Pribilof Islands Envi-
ronmental Restoration Project. Polarconsult Alaska, Inc. December 31, 1997.
Polarconsult. 1997b. Work Plan for Site Assessment and Contaminated Soil Removal. Polarconsult Alaska, Inc. 
May 1, 1997.
Woodward-Clyde. 1994. Phase 1B Environmental Assessment, St. George Island, Alaska. Woodward-Clyde Con-
sultants, Inc.  March 1994.

Table 1: Summary of Analytical Data for Old Airport Hangar UST Site

Sample ID Sample Depth BGS (ft) OVM Analysis Result (ppm) GRO by AK-101 Result (mg/kg)
SS 111 2.0 0 ND
SS 112 1.9 0 ND
SS 113 2.7 0 ND
SS 114 0.6 0 13
SS 115 1.7 0 ND
SS 116 2.4 0 ND
SS 117 2.9 0 ND
SS 118 2.8 0 ND
SS 119 2.4 0 ND

Regulatory Cleanup Level 
(mg/kg)

-- -- 100

Notes: 
ND = Soil not detected above the Practical Quantitation Limit, which was <10 mg/kg for GRO in these analyses.
Source of Analytical Data: Polarconsult 1997a.
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NOAA Site 26   
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St. George Island, Alaska, Request for No Further Action, Gas Station #1 UST 
Site, TPA Site No. 22-5.........................................................................................589

Letter from Louis Howard to John Lindsay RE: St. George Island Request for  
No Further Action Gas Station #1 UST TPA Site No. 22-5.  
Dated February 24, 2003.......................................................................................597



588 St. George Closure Documents



589Appendix I: NOAA Site 26

St. George Island, Alaska 
Request for No Further Action 

Gas Station #1 UST Site 
TPA Site No. 22-5

Site:  Gas Station #1 UST, Two-Party Agreement (TPA) Site Number 22-5
Location:  St. George Island, Alaska, approximately 800 miles southwest of Anchorage in the Bering Sea.  The 
site is a former underground storage tank (UST) for a gasoline distribution station located east of the current St. 
George Tanaq Corporation Carpenter Shop (TPA Site 22-2) in the City of St. George. (Figures 1 and 2)
Type of Release:  Petroleum fuel hydrocarbons from a UST and its appurtenances.
History:  A gas station operated at this site from 1973 to the mid-1980s. The UST was installed in 1973 or 1974 
and was used until the mid-1980s for gasoline storage (Polarconsult 1997a).  The Alaska Department of Environ-
mental Conservation facility ID for this tank is 3047.

Summary of Site Investigations:
No site investigations were performed for the site.  The UST was discovered in 1997 during activities supporting 
clean up actions on nearby sites.  Once NOAA discovered the UST, NOAA’s contractor was tasked to close the 
UST and remediate associated petroleum contaminated soil.

Summary of Clean up Actions:
A UST closure was performed in accordance with a May 1997 work plan (Polarconsult 1997b).  Clean overbur-
den soil was excavated from above the UST and placed temporarily in two on-site stockpiles.  During the closure, 
the soil immediately below the tank appeared highly contaminated with fuel based on field instrument readings, 
as well as visual and olfactory observations. Several small, pencil-sized holes were observed in the tank bottom 
during tank cleaning (Polarconsult 1997a).  The tank was removed from the site, cleaned, and cut into pieces.  The 
tank was transported to Alaska Metal Recycling in Seward, Alaska in June 1997 for disposal  as metallic scrap 
(Polarconsult 1997a).  A total of 756 cubic yards of petroleum contaminated soil (PCS) was removed from be-
neath and near the tank. (Figure 3)  The excavated PCS was hauled to NOAA’s PCS stockpile, approximately one 
mile west of the City of St. George.  The PCS stockpile was treated using NOAA’s enhanced thermal conduction 
system in 2000 and 2001 (Polarconsult 2001). Confirmation samples were collected from the excavation.  Stock-
pile characterization samples were collected from the two clean overburden stockpiles on-site.  The samples were 
analyzed for gasoline-range organics (GRO) and were found to be at non-detectable levels and below the GRO 
cleanup level of 100 mg/kg (Polarconsult 1997a).  (Figure 4)  The samples were not analyzed for benzene, tolu-
ene, ethylbenzene, xylenes or lead due to non-detectable levels of GRO.  A summary of analytical data is shown 
in Table 1.  The site was backfilled with clean soil, compacted and graded.

Recommended Action:
In accordance with paragraph 59 of the Two-Party Agreement (NOAA 1996), NOAA submits written confirma-
tion that all corrective action has been completed and that no further action is required at TPA Site Number 22-5.

References:
NOAA. 1996. Pribilof Islands Environmental Restoration Two Party Agreement, Attorney General’s Office File 
No. 66 1-95-0126. National Oceanic and Atmospheric Administration. January 26, 1996.
Polarconsult. 1997a. Environmental Site Investigation, St. George Debris Removal Report, Pribilof Islands Envi-
ronmental Restoration Project. Polarconsult Alaska, Inc. December 31, 1997.
Polarconsult. 1997b. Work Plan for Site Assessment and Contaminated Soil Removal. Polarconsult Alaska, Inc. 
May 1, 1997.
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Polarconsult. 2001. Draft Report Revision 1, Remediation of Petroleum Contaminated Soil, NOAA Part II Pribilof 
Islands Environmental Cleanup Project, St. George Island, Alaska. Polarconsult Alaska, Inc. December 27, 2001.

Table 1: Summary of Analytical Data for Gas Station #1 UST Site

Sample ID Sample Type Sample Depth BGS 
(ft)

OVM Analysis Result 
(ppm)

GRO by AK-101 Result 
(mg/kg)

SS 094 E 14.9 0 ND
SS 095 E 16.9 0 ND
SS 096 E 19.0 1 ND
SS 097 E 19.5 0 ND
SS 098 E 17.3 5 ND
SS 099 E 19.1 0 ND
SS 100 E 13.0 0 ND
SS 101 E 11.3 0 ND
SS 224 E 21.2 0 ND
SS 225 E 17.6 0 ND
SS 226 E 17.6 0 ND
SS 227 E 16.4 0 ND
SS 228 E 18.7 0 ND
SS 102 C n/a 0 ND
SS 103 C n/a 0 ND
SS 104 C n/a 0 ND

Cleanup Level (mg/kg) -- -- -- 100

Notes: 
ND = Soil not detected above the Practical Quantitation Limit, which was < 10 mg/kg for GRO in these analyses.
Sample Types: E = excavation confirmation sample; C = stockpile characterization sample
Source of Analytical Data: Polarconsult 1997a.
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NOAA Site 27   
TPA Site 23: Abandoned Diesel Tank Farm

Request for Conditional Closure, Abandoned Diesel Tank Farm, TPA Site 23/
NOAA Site 27, St. George Island, Alaska............................................................601

Notice of Environmental Cleanup and Residual Soil Contamination at Two Party 
Agreement Sites 23 and 25-2, St. George Island, Alaska 
(Tract 49)...............................................................................................................617



600 St. George Closure Documents



601Appendix I: NOAA Site 27

Request for Conditional Closure 
Abandoned Diesel Tank Farm, TPA Site 23/NOAA Site 27 

St. George Island, Alaska

Site:  Abandoned Diesel Tank Farm, also known as Two Party Agreement (TPA) Site 23, National Oceanic and 
Atmospheric Administration (NOAA) Site 27, Inactive Diesel Tank Farm, and the Diesel Tank Farm.  The site 
will be referred to as the “site” herein.
Location:  St. George Island, Alaska is approximately 800 miles southwest of Anchorage in the Bering Sea.  On 
the island, the site is situated east of St. George Village (Figures 1 and 2), south of the Inactive Gasoline Tank 
Farm (TPA Site 24) and the Bering Sea (56°36’5.22’’ North Latitude, 169°32’27.08’’ West Longitude).  
Legal Property Description:  The area of excavation is located at Tract 49 in Section 29, Township 41 South, 
Range 129 West of the Seward Meridian, Alaska, as shown on the plat of rectangular net survey, officially filed 
February 15, 1985 (Black-Smith & Richards 1985; Figure 2).  The City of St. George owns the property within 
the area of excavation. [Note: TPA site boundaries are not defined in the TPA.  At its discretion, NOAA estab-
lished a boundary for this TPA site based on site characterization data and historic information.]
Type of Release:  Potential release mechanisms include: 1) leaks associated with the storage and dispensation of 
diesel fuel in fourteen aboveground fuel storage tanks (ASTs) and their appurtenances; and 2) leaks associated 
with diesel fuel transfers utilizing the pipeline that enters the site from the north.

History and Background:  
Reportedly, the use of the site use began in the 1970s when the Former Diesel Tank Farm (TPA Site 1) was de-
commissioned (WCFS 1995).  TPA Site 1 is located along the St. George Village waterfront, approximately 1,500 
feet (ft) northwest of the site (Figure 2).  The diesel tank farm at the site was originally designed to fuel the Active 
Power Plant (TPA Site 8) underground storage tanks (USTs) via the Port Fuel Supply Line.  Twelve of the tanks 
were 20,000-gallon capacity, adjacent to each other in an east-west oriented row, supported by individual con-
crete saddles, and situated within an earthen berm.  Another 20,000-gallon capacity tank was situated north of the 
twelve tanks, and was reportedly used from the late-1980s to 1992.  A 2,500-gallon tank was located south of the 
twelve tanks (Figures 2, 3, and 4).  
The City of St. George took over responsibility for the fuel storage and power generation needs of the community 
in 1983, and subsequently ceased use of the Port Fuel Supply Line due to suspicions of leakage based on AST fuel 
volume discrepancies (Hart Crowser 1997).  The City used tanker trucks to transport fuel from the ASTs to the 
power plant USTs until 1993, when the City abandoned the site after the Delta Western fuel depot at St. George 
Harbor became operational (Hart Crowser 1995).
The site is currently unused, and the nearest residence is approximately 200 ft northwest of the site (Figure 2).

Summary of Site Investigations:
During a 1992 site visit, Ecology & Environment, Inc. (E&E) observed stained soil beneath the tank valve for 
the 20,000-gallon tank located north of the twelve tanks (E&E 1993), though they did not collect samples of the 
stained soil.  Hart Crowser, Inc. (Hart Crowser) observed soil stains and sheens on standing water inside the berm 
during a 1995 Expanded Site Investigation (ESI).  Hart Crowser also observed some stained soil outside the berm 
along the access road bordering the north and west sides of the site.  An estimated 3,000 gallons of water and fuel 
remained within the tanks in 1996 (Hart Crowser 1997).  
Hart Crowser advanced one hand auger boring and excavated twelve test pits during the ESI (Figure 3).  The near-
surface soil consisted of sandy gravel over basalt rock.  Based on backhoe refusal met at various test pits, overbur-
den soil thickness varied across the site with depths of 4 to 7 ft within and immediately south of the bermed area, 
2.5 to 4 ft immediately north and adjacent to the berm, and 7.5 to 10 ft further north of the berm.  
Hart Crowser set up a field laboratory capable of quantifying gasoline-range organics (GRO), diesel-range organ-
ics (DRO), and residual-range organics (RRO) using the U.S. Environmental Protection Agency (EPA) Method 
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8015 Modified (EPA 1996).  The field laboratory also quantified benzene, toluene, ethylbenzene, and total xylenes 
(BTEX) using a Photovac 10S50 equipped with a photoionization detector (PID).  Hart Crowser collected a total 
of 35 soil samples from the boring and the test pits, and analyzed the samples by the field laboratory for GRO, 
DRO, and RRO.  Hart Crowser also analyzed five of the soil samples in the field laboratory for BTEX.  Hart 
Crowser sent two of the BTEX samples, five of the GRO samples, and thirteen of the DRO samples off island to a 
fixed laboratory for analysis as part of the ESI’s data quality control (QC) program.
The ESI field laboratory sample analysis results indicated that site soil contained DRO from the ground surface 
to the backhoe’s refusal at up to 7 ft below ground surface (bgs).  The maximum DRO concentration was 11,000 
milligrams per kilogram (mg/kg), found at test pit TP-6 from 0 to 0.5 ft bgs.  The Alaska Department of Environ-
mental Conservation (ADEC) Method Two soil cleanup level for DRO at the site is 250 mg/kg.  Hart Crowser did 
not detect GRO, RRO, or BTEX above their ADEC Method Two cleanup levels.  The fixed laboratory QC sam-
ples were consistent with the field laboratory results.  The ESI (Hart Crowser 1997) concluded that an estimated 
1,580 cubic yards of petroleum-contaminated soil (PCS) were above site cleanup levels, requiring removal and 
disposal (Figure 3).  
In 2001, Tetra Tech EM Inc. (TTEMI) performed a site characterization to identify potential contaminant sources 
and to characterize existing contamination in soil and groundwater at the site.  TTEMI performed this charac-
terization because confirmation samples collected during a 1997 PCS removal action indicated contamination 
remained above site cleanup levels (Polarconsult 1997).  The Summary of Cleanup Actions section of this condi-
tional closure request discusses the 1997 PCS removal.  
TTEMI advanced six manual direct-push borings at locations adjacent to the 1997 confirmation sample locations 
where elevated levels of DRO were encountered.  The maximum boring depth was 5.9 ft bgs due to refusal (that 
is, competent pyroclastic material).  TTEMI collected eleven samples from the six borings, with all the samples 
field screened using a Petroflag colorimetric test kit.  Based on the Petroflag results, seven of the eleven samples 
were sent for off-island fixed laboratory analyses for GRO, DRO, RRO, volatile organic compounds (VOCs) 
including BTEX, semivolatile organic compounds (SVOCs), and heavy metals (TTEMI 2002).  
GRO, DRO, RRO, VOCs (including BTEX), SVOCs, and heavy metals, excepting arsenic and chromium, were 
not detected above their ADEC Method Two cleanup levels.  TTEMI found arsenic and chromium above their 
cleanup levels; however, the levels detected are within the range measured in background soil samples on St. 
George Island (TTEMI 2002).  The 2001 characterization samples were shallower than some of the PCS quan-
tified in the adjacent 1997 confirmation samples.  However, the 2001 characterization samples indicated that 
surface and near-surface soil about the 1997 excavation is not contaminated above ADEC Method Two, and that 
refusal reduces the future likelihood that clean overburden soil would be removed, creating potential contami-
nated soil ingestion and inhalation pathways.  
TTEMI recommended fate and transport modeling of DRO in soil to predict the migration of residual contami-
nation from the soil to the groundwater (TTEMI 2002).  Upon review of the TTEMI site investigation work and 
recommendations, ADEC indicated that groundwater monitoring may be more appropriate than modeling.  ADEC 
requested that NOAA conduct four groundwater monitoring events to establish trends and determine whether 
groundwater concentrations are increasing, stable, or decreasing (ADEC 2002).  
In 2001, TTEMI also installed three groundwater monitoring wells at the site to address potential impacts to 
groundwater caused by PCS (Figure 4).  Monitoring well TPA23-MW-3 is upgradient of the site while monitor-
ing wells TPA23-MW-1 and TPA23-MW-2 are downgradient of the site.  Groundwater in the vicinity of the site is 
interpreted to flow northerly to northeasterly away from the site, toward the Bering Sea (Figure 5).  Groundwater 
at the site begins approximately 90 ft bgs (TTEMI 2002).
TTEMI conducted groundwater monitoring in October 2001, October 2002, August 2003, November 2003, Janu-
ary 2004, and April 2004.  During the sampling events, none of the wells at the site had contamination above 
ADEC Table C levels of concern (Figure 5), indicating PCS at the site has not impacted groundwater. 
Summary of Applied Cleanup Levels:
NOAA employed ADEC Method Two cleanup criteria, discussed at 18 AAC 75.341(c) (ADEC 2003), when eval-
uating site conditions relative to the need for further remedial action.  Under the TPA (NOAA 1996), NOAA had 
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the option to cleanup to the less stringent State of Alaska benzene cleanup level in effect in 1991 (ADEC 1991).  
Thus, the alternative cleanup level (0.5 mg/kg) was applied for benzene. ADEC uses 15 ft bgs to define subsurface 
soil to which residents will have a reasonable potential to be exposed through the inhalation or ingestion pathways 
(ADEC 2000; 18 AAC 75.340 (j)(2)).  Therefore, NOAA is not obligated to excavate contaminated soil occurring 
at depths deeper than 15 ft to address the inhalation and ingestion pathways.  Cleanup criteria were applied to the 
maximum extent practicable (18 AAC 75.325 (f), 18 AAC 75.990).

Summary of Cleanup Actions:
St. George Tanaq Corporation (Tanaq), under a grant to NOAA, removed the fourteen ASTs and their appurte-
nances, and disposed of them off island as scrap metal, in 1997 (Polarconsult 1997).  Tanaq also performed a 
major PCS removal in 1997.  Tanaq’s objectives were the removal of PCS identified by Hart Crowser (1997) and 
removal of additional PCS identified by fixed laboratory analyses, field screening with a PID, visual observations, 
and olfactory observations.  Tanaq transported removed PCS to NOAA’s permitted short-term PCS stockpile.  In 
most instances, Tanaq pursued these objectives until all petroleum contamination at or above the cleanup levels 
was removed or refusal was experienced.  Refusal was encountered throughout much of the excavation.  There 
were, however, several locations along the sidewall of the excavation’s eastern half that exceeded the Method 
Two cleanup level for DRO; Tanaq did not conduct further excavation of this area (Figure 6).  Tanaq observed that 
diesel fuel contamination at refusal extended into the fractured basalt beyond the practicable limits of removal 
(Figure 6; Polarconsult 1997).
Tanaq removed and transported an estimated 4,150 cubic yards of contaminated soil to the PCS stockpile in 1997 
(Figure 6).  The maximum depth of excavation at the site was approximately 15 ft bgs.  The minimum vertical 
distance from contaminated soil at the bottom of the excavation to the regional aquifer below was estimated as 70 
ft.  NOAA directed Tanaq to leave the excavation open due to budgetary constraints.
During the first phase of excavation Tanaq collected 14 samples from the excavation sidewalls and bottom from 
locations believed to be below the cleanup levels, as documented in Tanaq’s monthly status updates, sample 
collection dates, and data summary maps (Polarconsult 1997).  Eight of these samples contained contamination 
above the cleanup levels, and Tanaq later excavated soil from the locations of six of the contaminated samples and 
two of the uncontaminated samples.  NOAA considers the results of the other six samples to be final confirmation 
samples since the soil they represent was not later removed (Table 1; Figure 6).  
Tanaq collected 40 final confirmation samples in 1997 from the final extent of the excavation, including the six 
referenced in the previous paragraph.  A total of five field QC duplicate samples were collected and analyzed.  
Tanaq did not collect any ex situ characterization samples from the PCS removed and stockpiled in 1997.  Tanaq 
surveyed the confirmation sample locations and the excavation topography using a total station referenced to a 
temporary survey control point.  [Note: NOAA also surveyed the excavation topography in 2002 using its survey-
grade global positioning system referenced to a permanent survey control point installed by the NOAA National 
Geodetic Survey.]
The soil samples were analyzed for DRO by method AK-102.  Tanaq did not analyze samples for BTEX because 
Tanaq considered DRO the cleanup driver given BTEX was not found at other diesel fuel storage locations on 
St. George Island (Polarconsult 1997).  Tanaq’s laboratory detected DRO above the ADEC Method Two cleanup 
level at 22 of the 40 confirmation sampling locations (Table 1; Figure 6), with a maximum concentration of 7,240 
mg/kg (SS 191). 
St. George Chadux Corporation (Chadux), a Tanaq subsidiary, remediated PCS hauled to NOAA’s stockpile in 
1997 using NOAA’s enhanced thermal conduction (ETC) thermal desorption system in 2001 and 2002.  NOAA 
directed Chadux to backfill the open excavation in 2002 using remediated soil from the ETC system operation.
During a 2003 remedial action for the adjacent North-South Cargo Fuel Pipeline (TPA 25-2) Site, Chadux per-
formed an additional remedial action at the western portion of the 1997 excavation footprint (Polarconsult 2004).  
Chadux removed an estimated 900 cubic yards of clean 1997 backfill, then removed an estimated 1,450 cubic 
yards of PCS associated with 1997 confirmation samples SS186, SS204, SS207, SS210, SS211, SS213, SS214, 
and SS215 (Figure 7).  Chadux removed the PCS at NOAA’s direction since it was contiguous with PCS from 
TPA 25-2. The PCS was added to NOAA’s PCS stockpile and currently awaits beneficial reuse as soil berm con-
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struction material for the City of St. George’s new landfill.  Chadux collected 19 confirmation samples from the 
2003 excavation as well as characterization samples from the PCS removed in 2003.  Samples were analyzed for 
GRO, DRO and BTEX.  Seven of the 19 confirmation samples were found above Method Two for DRO but were 
at refusal (Table 2; Figure 7).  None of the confirmation samples exceeded the Method Two cleanup levels for 
GRO or BTEX (Polarconsult 2004).
Laboratory reporting limits were below ADEC Method Two cleanup levels for all contaminants.  Figure 8 sum-
marizes the 1997 and 2003 confirmation sample results for the soil remaining in the excavation area; confirmation 
sample results from 1997 for soil subsequently removed in 2003 were omitted from this figure.

Conclusions and Recommended Action:
NOAA removed an estimated 5,600 cubic yards of PCS from the site, backfilling the site with clean soil.  NOAA 
permanently remediated an estimated 4,150 cubic yards of this PCS with its ETC system.  An estimated 1,450 
cubic yards of this PCS is stockpiled at NOAA’s short-term PCS stockpile and awaits final disposal.  Soil DRO 
contamination remains in some locations along the eastern portions of the 1997 excavation sidewall above the 
ADEC Method Two cleanup level for protection of groundwater (250 mg/kg), including above the refusal depth 
along the eastern part of the 1997 excavation (Figure 8). However, no soil contamination remains at the site above 
the ADEC Method Two cleanup levels for the ingestion and inhalation exposure pathways (10,250 mg/kg and 
12,500 mg/kg, respectively).  Groundwater monitoring results from six monitoring events over a 30-month period 
indicate that soil DRO contamination at the site has not impacted groundwater.  Additionally, site groundwater 
flows toward the Bering Sea and away from the municipal drinking water supply. 
In accordance with paragraph 59 of the Two Party Agreement (NOAA 1996), NOAA requests written confirma-
tion that NOAA completed all appropriate corrective action, to the maximum extent practicable, at the Abandoned 
Diesel Tank Farm, TPA Site 23/Site 27 in accordance with the Agreement and that ADEC grant a conditional 
closure not requiring further remedial action from NOAA.  NOAA understands ADEC will/may require additional 
containment, investigation, or cleanup if subsequent information indicates that the level of contamination that 
remains does not protect human health, safety, or welfare, or the environment.
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Tables

Table 1 – 1997 Corrective Action Confirmation Sample Results

Sample  
Number

Sample Depth 
(feet bgs)

Benzene 
(mg/kg)

Toluene 
(mg/kg)

Ethyl-benzene 
(mg/kg)

Total Xylenes 
(mg/kg)

GRO  
(mg/kg)

DRO  
(mg/kg)

NOAA Site 27/TPA Site 23 1997 Confirmation Samples
SS 006 2.5 -- -- -- -- -- 320 
SS 007 5 -- -- -- -- -- 266
SS 008 7 -- -- -- -- -- 5
SS 010 2 -- -- -- -- -- 5
SS 011 4 -- -- -- -- -- 36
SS 012 6 -- -- -- -- -- 5 U
SS 020  
(dup. of SS 007)

5 -- -- -- -- -- 298

SS 182 9.3 -- -- -- -- -- 3,520
SS 183 8.9 -- -- -- -- -- 1,730
SS 184 11 -- -- -- -- -- 85
SS 185 8.4 -- -- -- -- -- 125
SS 186 14.1 -- -- -- -- -- 344
SS 187 13.7 -- -- -- -- -- 800
SS 188 4.2 -- -- -- -- -- 5 U
SS 189 9.1 -- -- -- -- -- 525
SS 190 4.5 -- -- -- -- -- 2,030
SS 191 5.5 -- -- -- -- -- 7,240
SS 192 3.7 -- -- -- -- -- 1,000
SS 193 4.3 -- -- -- -- -- 7
SS 194 6.1 -- -- -- -- -- 521
SS 195 5.8 -- -- -- -- -- 5 U
SS 196 4.4 -- -- -- -- -- 1,130
SS 197 3.6 -- -- -- -- -- 4,030
SS 198 4.5 -- -- -- -- -- 1,480
SS 199 2.8 -- -- -- -- -- 10
SS 200 1.5 -- -- -- -- -- 1,690
SS 201 2.3 -- -- -- -- -- 6
SS 202 5.8 -- -- -- -- -- 20
SS 203 5.5 -- -- -- -- -- 5 U
SS 204 6.1 -- -- -- -- -- 573
SS 205 4.5 -- -- -- -- -- 17
SS 206 11.3 -- -- -- -- -- 5 U
SS 207 8 -- -- -- -- -- 462
SS 208 3.7 -- -- -- -- -- 5 U
SS 209 4.6 -- -- -- -- -- 5 U
SS 210 6.1 -- -- -- -- -- 1,200
SS 211 5.8 -- -- -- -- -- 1,120
SS 212 4.7 -- -- -- -- -- 5 U
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Sample  
Number

Sample Depth 
(feet bgs)

Benzene 
(mg/kg)

Toluene 
(mg/kg)

Ethyl-benzene 
(mg/kg)

Total Xylenes 
(mg/kg)

GRO  
(mg/kg)

DRO  
(mg/kg)

SS 213 12.8 -- -- -- -- -- 591
SS 214 3.4 -- -- -- -- -- 854
SS 215 8.7 -- -- -- -- -- 1,070
SS 216 (dup. of 
SS 194)

6.1 -- -- -- -- -- 169

SS 217 (dup. of 
SS 201)

2.3 -- -- -- -- -- 5 U

SS 218 (dup. of 
SS 211)

5.8 -- -- -- -- -- 764

SS 219 (dup. of 
SS 215)

8.7 -- -- -- -- -- 1,400

ADEC Method Two Cleanup Levela 0.02 5.4 5.5 78 300 250
Alternative Cleanup Levelb 0.5c NA NA NA NA NA

Table 2 – 2003 Corrective Action Confirmation Sample Results

Sample  
Number

Sample Depth  
(feet bgs)

Benzene 
(mg/kg)

Toluene 
(mg/kg)

Ethyl-benzene  
(mg/kg)

Total Xylenes  
(mg/kg)

GRO 
(mg/kg)

DRO 
(mg/kg)

NOAA Site 27/TPA Site 23 2003 Confirmation Samples
SG25.2-CS-013-045 4.5 0.01 U 0.07 0.04 U 0.07 U 2 U 5 J
SG25.2-CS-069-160 16 0.01 U 0.03 0.03 U 0.04J 1J 724
SG25.2-CS-070-120 12 0.02 J 0.03 J 0.02 J 0.06 2 U 70
SG25.2-CS-071-100 10 0.01 U 0.04 0.03 U 0.12 3 1,020
SG25.2-CS-072-120 12 0.01 U 0.03 J 0.02 J 0.13 5 284
SG25.2-CS-073-110 11 0.01 U 0.03 J 0.03 J 0.11 3 3,850
SG25.2-CS-074-090 9 0.01 U 0.02 J 0.03 U 0.03 J 2 U 8 J
SG25.2-CS-075-120 12 0.01 U 0.04 0.03 U 0.03 J 1 U 9 J
SG25.2-CS-076-110 11 0.03 U 0.04 0.03 U 0.04 J 2 U 8 J
SG25.2-CS-077-060 6 0.01 U 0.04 J 0.04 U 0.09 U 1 J 4,840
SG25.2-CS-078-150 15 0.01 U 0.04 U 0.04 U 0.07 U 2 U 82
SG25.2-CS-079-130 13 0.01 U 0.02 J 0.05 U 0.10 U 3 U 4 J
SG25.2-CS-080-150 15 0.01 U 0.01 J 0.02 J 0.09 5 J 1,620
SG25.2-CS-081-150 15 0.01 U 0.05 U 0.05 U 0.10 U 2 J 3 J
SG25.2-CS-082-140 14 0.08 U 0.08 U 0.08 U 0.16 U 1 J 3 J
SG25.2-CS-083-100 10 0.01 U 0.02 J 0.05 U 0.09 U 1 J 22 J
SG25.2-CS-084-140 14 0.02 U 0.07 U 0.07 U 0.13 U 3 J 3 J
SG25.2-CS-085-130 13 0.01 U 0.04 U 0.04 U 0.08 U 2 387
SG25.2-CS-086-130 13 0.01 U 0.03 U 0.03 U 0.05 U 1 4 J
ADEC Method Two Cleanup Levela 0.02 5.4 5.5 78 300 250
Alternative Cleanup Levelb 0.5c NA NA NA NA NA

Notes for Tables 1 and 2
bold	 Indicates concentration above cleanup levels.  Although reporting limits for benzene sometimes exceeded the current 

ADEC Method Two cleanup level of 0.02 mg/kg, reporting limits did not exceed the alternative cleanup level of 0.5 
mg/kg.

ADEC	 Alaska Department of Environmental Conservation
bgs	 Below ground surface



608 St. George Closure Documents

BTEX	 Benzene, toluene, ethylbenzene, and total xylenes
DRO	 Diesel-range organic compounds
GRO	 Gasoline-range organic compounds
J	 Analyte was positively identified, but concentration is estimated; result is considered qualitatively acceptable, but 

quantitatively unreliable.
mg/kg	 Milligram per kilogram
--	 Not analyzed
NA	 Not applicable
TPA	 Two-Party Agreement
U	 The analyte was analyzed for, but was not detected above the sample reporting limit.
a	 Cleanup level is from Title 18 of the Alaska Administrative Code 75 “Oil and Hazardous Substances Pollution 

Control Regulations,” published by the State of Alaska and amended through October 28, 2000.  Contaminants of 
concern for this site are limited to 

b	 Cleanup level obtained from ADEC Method Two based on the 1991 cleanup level.
c	 Under the TPA, NOAA may utilize the 1991 ADEC cleanup level for benzene (0.5 mg/kg).
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Figures
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Request for Conditional Closure 
Inactive Gasoline Tank Farm, TPA Site 24/NOAA Site 28 

St. George Island, Alaska

Site:  Inactive Gasoline Tank Farm, also known as Two Party Agreement (TPA) Site 24, National Oceanic and 
Atmospheric Administration (NOAA) Site 28, Inactive Gas Tank Farm, and the Gas Tank Farm.  The site will be 
referred to as the “site” herein.
Location:  St. George Island, Alaska is approximately 800 miles southwest of Anchorage in the Bering Sea.  On 
the island, the site is situated east of St. George Village, (Figures 1 and 2), north of the Abandoned Diesel Tank 
Farm (TPA Site 23) and immediately south of the Bering Sea (56°36’9.85’’ North Latitude, 169°32’30.15’’ West 
Longitude).  
Legal Property Description:  The area of excavation is Tract 45 in Section 29, Township 41 South, Range 129 
West of the Seward Meridian, Alaska, as shown on the plat of rectangular net survey, officially filed February 15, 
1985 (Figure 2).  The City of St. George owns the property within the area of excavation. [Note: TPA site bound-
aries are not defined in the TPA.  At its discretion, NOAA established a boundary for this TPA site based on site 
characterization data and historic information.]
Type of Release:  Potential release mechanisms include: 1) leaks associated with the storage of gasoline fuel in 
seven aboveground fuel storage tanks (ASTs) and their appurtenances; and 2) leaks associated with gasoline and 
diesel fuel transfers within the pipeline that crossed the site.

History and Background:  
The U.S. Fish and Wildlife Service (USFWS) constructed and placed into operation the gasoline fuel storage 
facility in the late 1960s.  It consisted of three 8,000-gallon ASTs on concrete saddle foundations, a pump house, 
and a pipeline that ran from East Landing, through the site, to a diesel fuel storage facility, now called TPA Site 
23. The pipeline constitutes the North-South Cargo Fuel Pipeline (TPA Site 25-2). In 1971, the NOAA National 
Marine Fisheries Service (NMFS) replaced the USFWS in the administration and management of the island.  In 
October 1983, the City of St. George operated the facility after NOAA relinquished administration and manage-
ment of the island.  NOAA transferred the facility and underlying real estate to the City of St. George by Quit 
Claim Deed in May 1986 (NOAA 1986).  Between October 1983 and 1993, four additional ASTs were added to 
the site.  Two 15,000-gallon ASTs on steel support cradles were added first, then two 1,100-gallon ASTs were add-
ed later and were placed directly on the ground surface.  In 1992, the facility was still in use and the City replaced 
the aboveground portion of the pipeline from East Landing to the site.  In 1993, the City abandoned the site after 
the Delta Western fuel depot and gasoline station at St. George Harbor became operational (BLM 1967; Black-
Smith & Richards 1985; NOAA 1986; E & E 1993; USACE 1994; Hart Crowser 1995).
The site is currently unused, and the nearest residence and the St. George School are approximately 350 feet (ft) 
southwest of the site (Figure 2).

Summary of Site Investigations:
In 1992, a Preliminary Assessment identified stained soils at the site (E&E 1993). During the Expanded Site 
Inspection (ESI) in 1995, Hart Crowser detected petroleum odors in the vicinity of the 1,100-gallon ASTs (Hart 
Crowser 1997).  Hart Crowser identified seven tanks at the site during the ESI; four of the tanks were within a 
divided earthen berm measuring 32 feet (ft) by 82 ft, and the other three tanks were outside of the berm. (Hart 
Crowser 1997).  
Hart Crowser advanced four hand auger borings and excavated four test pits during the ESI (Figure 3).  The 
near-surface soil consisted of sandy gravel and gravelly sand.  Excavation refusal was encountered between 5 and 
9 feet below ground surface (bgs).  The ESI field laboratory analyzed nineteen soil samples for total petroleum 
hydrocarbons (TPH) using Method 8015 (modified) and benzene, toluene, ethylbenzene and total xylenes (BTEX) 
using a Photovac portable analytical instrument.  The TPH method quantified specific ranges of hydrocarbons, 
similar to current Alaska Department of Environmental Conservation (ADEC) analytical methods AK-101, AK-
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102, and AK-103. An off-island project laboratory analyzed one sample from each test pit and boring (eight total 
samples) for gasoline-range organics (GRO), BTEX, and total lead analysis.  
ESI sample analysis results indicated that site soil was contaminated with GRO and diesel-range organics (DRO) 
from the ground surface to refusal at up to 9 ft bgs.  GRO was found at up to 1,800 milligrams per kilogram (mg/
kg) and DRO was found at up to 3,300 mg/kg.  The ADEC Method Two soil cleanup levels for GRO and DRO 
at the site are 300 mg/kg and 250 mg/kg, respectively. Total lead was found at concentrations ranging from 2.2 
to 15 mg/kg, which are less than the ADEC Method Two residential soil cleanup level of 400 mg/kg.  The ESI 
concluded that approximately 80 cubic yards of petroleum contaminated soil (PCS) were above site cleanup levels 
and would require removal and disposal (Hart Crowser 1997).  (Figure 3)  Hart Crowser recommended excavation 
and removal of 80 cubic yards of PCS from the site.
In 2001, Tetra Tech EM Inc. (TTEMI) installed one monitoring well at the site while evaluating groundwater at 
and near St. George Village. TTEMI installed two additional groundwater monitoring wells in 2002 to address 
potential impacts to groundwater caused by PCS at the site (Figure 4).  Monitoring well TPA24-MW-1 is at the 
upgradient portion of the site while monitoring wells TPA24-MW-2 and TPA24-MW-3 are at the downgradient 
portion of the site.  Nearby well MW22.1-MW-1, located at the St. George School, is approximately 500 feet up-
gradient of the site (Figure 4). Groundwater in the vicinity of the site is thought to flow northerly to northeasterly 
away from the site, toward the Bering Sea (Figure 4).
NOAA contractors conducted groundwater monitoring in October 2001, October 2002, August 2003, November 
2003, January 2004, and April 2004.  During the sampling events, none of the wells at the site had contamina-
tion above ADEC Table C levels of concern (Figure 4). Groundwater at the site is found approximately 45 ft bgs.  
Groundwater at MW22.1-MW-1 had DRO contamination as high as 860 micrograms per liter (μg/L), which is 
less than the ADEC Table C cleanup level of 1,500 μg/L.

Summary of Applied Cleanup Levels:
NOAA employed ADEC Method Two cleanup criteria, discussed at 18 AAC 75.341(c) (ADEC 2000).  An alterna-
tive cleanup level (0.5 mg/kg) was applied for benzene. Under the TPA, NOAA had the option to cleanup to the 
less stringent State of Alaska cleanup level in effect in 1991 (ADEC 1991).  ADEC uses 15 feet below ground 
surface (bgs) to define subsurface soil to which residents will have a reasonable potential to be exposed through 
the inhalation or ingestion pathways (ADEC 2000; 18 AAC 75.340 (j)(2)).  Therefore NOAA is not obligated to 
excavate contaminated soil occurring at depths deeper than 15 feet to address the inhalation and ingestion path-
ways.  Cleanup criteria were applied to the maximum extent practicable (18 AAC 75.325 (f), 18 AAC 75.990).

Summary of Cleanup Actions:
The ASTs and their appurtenances were removed in 1997 (Polarconsult 1997), and subsequently disposed off-
island as scrap metal.  No soil removal was performed in 1997.
Corrective actions related to PCS removal were performed in 2002 and 2003.  The corrective action objectives 
called for removing and transporting contaminated soil to the NOAA long-term PCS stockpile and confirming the 
removal of all soil exceeding the ADEC Method Two cleanup levels (ADEC 2000), consistent with an ADEC-ap-
proved corrective action plan (Polarconsult 2002).  NOAA pursued these objectives until all petroleum contami-
nation at or above the cleanup levels was removed, the excavation encroached into another TPA site (i.e. TPA Site 
25-2), refusal (i.e. more competent pyroclastic material) was experienced, the excavation reached depths greater 
than 15 ft bgs, or continued excavation threatened to destabilize the adjacent road to TPA Site 6 (Open Pits Site) 
and the East Rookery.
Corrective action activities involved the removal and transport of 1,731 cubic yards of contaminated soil to the 
PCS Stockpile for remediation (Figure 5).  Recovery of contaminated scoria and welded tuff was discontinued in 
some areas due to refusal.  The maximum depth of excavation at the site was approximately 16 ft bgs.  The mini-
mum vertical distance from contaminated soil at the bottom of the excavation to the regional aquifer below was 
estimated as 30 ft (Polarconsult 2003).
Following the removal of contaminated soil, confirmation samples were collected from the final extents of the 
excavation and from soil stockpiles generated during the project.  The soil samples were analyzed for GRO, DRO, 
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residual-range organics (RRO), BTEX, and lead.  GRO, DRO, toluene, ethylbenzene, and total xylenes were de-
tected in the excavation confirmation soil samples above the site cleanup levels at six of the 76 sampling locations 
(Figures 6 and 7). The site cleanup levels for toluene, ethylbenzene, and total xylenes are 5.4 mg/kg, 5.5 mg/kg, 
and 78 mg/kg, respectively (Polarconsult 2002).  The maximum concentrations of these contaminants at the site 
after the 2002 corrective action were GRO at 2,050 mg/kg, DRO at 2,870 mg/kg, toluene at 147 mg/kg, ethylben-
zene at 84.6 mg/kg, and total xylenes at 389 mg/kg.  Benzene, RRO and lead were not detected above cleanup 
levels at the site (Polarconsult 2002).  Benzene was detected at an estimated 0.0837 mg/kg, above its ADEC 
Method Two cleanup level of 0.02 mg/kg but below its site cleanup level (i.e. 1991 cleanup level) of 0.5 mg/kg.
Stockpile samples collected from PCS transported to NOAA’s stockpile indicated DRO and benzene at maximum 
concentrations of 3,020 mg/kg and 0.343, respectively.  All other contaminants were below ADEC Method Two 
cleanup levels (Polarconsult 2003).  A total of six stockpiles were temporarily staged on site to determine whether 
the soil in the stockpiles was contaminated above site cleanup levels or satisfactory for use as clean backfill.  
Three of the stockpiles were found to contain DRO above the site cleanup level of 250 mg/kg, with a maximum 
of 2,540 mg/kg.  These three stockpiles were hauled to NOAA’s off-site PCS stockpile.  The other three on-site 
stockpiles were below site cleanup levels for all contaminants and were used as clean backfill.  The PCS hauled to 
NOAA’s stockpile in 2002 was remediated with NOAA’s enhanced thermal conduction (ETC) system by thermal 
desorption.
Additional PCS was removed from the northwest portion of the site in 2003 during the corrective action for the 
adjacent TPA Site 25-2.  The soil found contaminated in 2002 samples SG-24-015D and SG-24-065 was removed 
(Figures 7 and 8).  This PCS was added to NOAA’s PCS stockpile and currently awaits beneficial industrial use as 
soil berm construction material for the City of St. George’s new landfill.
Laboratory reporting limits were below ADEC Method Two cleanup levels for all contaminants except benzene.  
For benzene, reporting limits of 0.0884 mg/kg or lower were achieved, which is above the ADEC Method Two 
cleanup level of 0.02 mg/kg, but below the alternative cleanup level of 0.5 mg/kg. Concentrations of all other 
contaminants in confirmation samples collected were below the ADEC Method Two cleanup levels.  

Recommended Action:
In accordance with paragraph 59 of the Two Party Agreement (NOAA 1996), NOAA requests written confirma-
tion that NOAA completed all appropriate and practicable corrective and closure actions at the Inactive Gasoline 
Tank Farm, TPA Site 24/NOAA Site 28 in accordance with the Agreement and that ADEC grant a conditional 
closure that will not require further remedial action from NOAA.  
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EXECUTIVE SUMMARY

This report describes the cleanup of the St. George Island Port Fuel Supply Line East-West, designated National 
Oceanic and Atmospheric (NOAA) Site 29/Two Party Agreement Site 25-1.  NOAA Site 29 encompasses areas 
traversed by pipelines that were used to transfer gasoline and diesel fuel between barges, tank and drum depots, 
and a fuel dispensing station.  Site 29 is divided into two areas, Site 29 East and Site 29 West.  Two 2-inch diam-
eter lines and one 4-inch diameter line were located aboveground in Site 29 East.  One 4-inch diameter line was 
installed underground in Site 29 West.  The 4-inch diameter lines were operated from the 1950s to the 1970s; the 
2-inch diameter lines were operated from the 1970s to the early 1990s.  
Environmental investigations found two areas within Site 29 East where soil was contaminated by diesel fuel in 
concentrations above the applicable cleanup standard.  NOAA excavated a total of 2,260 cubic yards of petro-
leum-contaminated soil from the two locations during the fall of 2006 and spring of 2007.  Soil with contaminant 
concentrations above applicable cleanup standards was removed to the extent practicable; however, excavation ef-
forts were constrained to the north by the Bering Sea and excavation depth was limited by bed rock encountered at 
approximately eleven feet below the ground surface.  The excavated soil was stockpiled at the City of St. George’s 
new landfill for use as municipal waste day-cover and also was landspread as cover material at the City’s closed 
landfill.  The excavations were backfilled with clean material after collection of cleanup confirmation samples.
Environmental investigations found no soil contamination associated with the buried pipeline in Site 29 West; 
however, two sample locations in the vicinity of the site returned analytical results indicating diesel fuel contami-
nation.  These particular sample locations were chosen during a 1994 investigation based on observed spills that 
likely occurred/were occurring after the 1984 transfer of property from the federal government to the City of St. 
George.  The contaminated “hot spots’ are located in or adjacent to an access road, in an area known to be tra-
versed by underground power and sewer lines.  The City of St. George is not able to verify the locations of these 
lines.  Any excavation attempt would require leaving soil in place to prevent undermining or damaging the utili-
ties, if located.  The potential benefit to be derived from removing these hot spots is limited, and when compared 
to the risk of damaging the utilities, it is evident that it is not practicable to excavate these areas.  No action was 
taken for Site 29 West.
This report proposes that NOAA has completed all appropriate actions related to the cleanup of NOAA Site 29, 
and includes a request for a conditional closure determination.  

1.0   INTRODUCTION

The U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA) is responsible 
for characterization and restoration of specific sites on St. George Island, Alaska under Public Law 104-91 of 
1996 and Public Law 106-562 of 2000.  A Two-Party Agreement (TPA), signed in 1996 by NOAA and the State 
of Alaska, provides the framework for corrective action on St. George Island (NOAA 1996).  The State of Alaska 
provides TPA oversight through the Alaska Department of Environmental Conservation (ADEC).  
Under the TPA, NOAA is required to comply with State of Alaska regulations that were in effect in 1991:  

1) The interim soil guidance for non-underground storage tank (UST) soil cleanup levels, dated July 17, 1991 
(ADEC 1991); 

2) The guidance for storage, remediation and disposal of non-UST petroleum-contaminated soils (PCS), dated 
July 29, 1991; 

3) For water, the applicable water standards set out in 18 Alaska Administrative Code (AAC) 70; the appli-
cable state and federal regulatory requirements for maximum contaminant levels for drinking water; and 
the interim guidance for surface and groundwater cleanups, dated September 26, 1990; and

4) For releases from regulated underground storage tank systems, 18 AAC 78.  
With ADEC agreement, however, NOAA has chosen to follow more current regulations whenever practicable.  
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The Port Fuel Supply Line East-West (NOAA Site 29/TPA Site 25-1) encompasses areas that were traversed by 
fuel pipelines and is divided into two sites, Site 29 East and Site 29 West (Figure 3).  Environmental investiga-
tions found two areas within Site 29 East where the soil was contaminated with diesel fuel due to leakage from 
pipe connections.  No contamination due to pipeline leakage was found in Site 29 West; however, two “hot spots” 
in the vicinity of Site 29 West were found to have been contaminated by diesel fuel from surface spills. 
Groundwater is known to be contaminated in the vicinity of Sites 29 East and 29 West due to significant fuel spills 
associated with historical operations at NOAA Site 1 – Former Diesel Tank Farm, NOAA Site 2 – Former Drum 
Storage Area, and NOAA Site 3 – Inactive Gas Station (Figure 3).  NOAA Sites 1, 2 and 3 are adjacent to and 
were served by the Site 29 East and West pipelines.  Corrective actions for NOAA Sites 1, 2, and 3 are addressed 
in separate reports (NOAA 2005a, NOAA 2007a).  This report addresses corrective actions taken at Site 29. 

2.0   SITE BACKGROUND

2.1	 OWNERSHIP
The City of St. George (the City) is the current owner of NOAA Site 29, having received the property from the 
federal government under a transfer of property agreement (NOAA 1984).

2.2	 PROPERTY DESCRIPTION
NOAA Site 29 is located within Tracts 43 and 52, Section 29, Township 41 south, Range 129 west of the Seward 
Meridian, Alaska, as shown on the Bureau of Land Management, File/Record No. ak2804100s12900w001, Febru-
ary 15, 1985, sheet 1 of 4 (Figures 1 and 2).  Site 29 East is centered on coordinates latitude 56º 36’ 13.25” north 
and longitude 169º 32’ 40.02” west; Site 29 West is centered on coordinates latitude 56º 36’ 12.76” north and 
longitude 169º 32’ 50.93” west.

2.3	 HISTORY
Site 29 encompasses areas traversed by pipelines that were used to transfer gasoline and diesel fuel between fuel 
barges, tank and drum depots, and a fuel dispensing station.  Site 29 is divided into two areas, Site 29 East and 
Site 29 West (Figure 3).  Documentation of the construction and operation of the Site 29 pipelines has not been 
found; however, the following information about the pipelines can be deduced from environmental investigation 
reports (E & E 1993; Hart Crowser 1997; Polarconsult 1997a; Polarconsult 1997b; Woodward-Clyde 1995).

Site 29 East
Three steel pipelines were located within Site 29 East; two 2-inch diameter lines raised above the ground on 
concrete pillars for most of their length, and one 4-inch diameter line that ran on the ground parallel to and ap-
proximately 15 feet south of the raised piping.  All three lines were constructed from 21-foot pipe sections with 
threaded couplings, and were approximately 450 feet long when inspected in 1996 by Hart Crowser, an environ-
mental consultant working under NOAA contract (Hart Crowser 1997).  All three lines were removed in 1996 
(Polarconsult 1997a).
The 4-inch diameter line was installed in the 1950s to transfer diesel fuel from the east boat launch area to the 
Former Diesel Tank Farm - NOAA Site 1 which was put into operation during that time period (E & E 1993).  
Hart Crowser noted that this line went underground at the east side of the Former Drum Storage Area - NOAA 
Site 2 retaining wall, presumably to traverse this area to reach the tank farm which was located west of the drum 
storage area (Figure 3).  The diesel tank farm was taken out of service in the 1970s (E & E 1993), which is likely 
when use of this pipe ceased.
The two raised 2-inch diameter lines were installed in the 1970s after the Former Diesel Tank Farm - NOAA Site 
1 was taken out of service (E & E 1993).  These lines were part of a fuel distribution system that originated at 
NOAA Site 27 - Abandoned Diesel Tank Farm and NOAA Site 28 – Inactive Gas Tank Farm.  Fuel was trans-
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ferred from the tank farms to pipelines running north-south (NOAA Site 30 - Port Fuel Supply Line North-South) 
which in turn were connected to the Site 29 East 2-inch diameter pipelines via flexible hoses.  The Site 29 East 
pipelines then carried the gasoline and diesel fuel to USTs located at NOAA Site 3 – Inactive Gas Station and 
NOAA Site 8 – Active Power Plant.  The City of St. George, which took over pipeline operations in 1983, stopped 
all diesel fuel transfers via the distribution pipelines by 1984 (E & E 1993).  The gasoline UST utilized at the gas 
station was taken out of service in 1993 (Woodward Clyde 1995), which is likely when gasoline ceased being 
transferred via the Site 29 East pipelines.  Documentation has not been found regarding the routes that the 2-inch 
diameter fuel lines took once leaving Site 29 East to ultimately reach the Site 3 and Site 8 USTs.  Photos taken by 
Hart Crowser in 1996 show both lines on the ground at the western end of Site 29 East; however, the report does 
not mention that these lines went underground within the site.
The 1996 Hart Crowser environmental investigation found two areas within Site 29 East where soil was con-
taminated with diesel-range organics (DRO) in concentrations above the applicable ADEC cleanup criterion.  In 
their report, Hart Crowser deduced that the contamination likely originated from pipe connection leakage (Hart 
Crowser 1997).

Site 29 West
One buried 4-inch diameter steel pipeline was located in Site 29 West.  The pipeline ran from the west landing 
area to a valve pit within the Former Diesel Tank Farm - NOAA Site 1 and was used to transfer diesel fuel from 
barges docked at the landing (Figure 3).  This fuel line was probably installed in the 1950’s to function as an 
alternate to the transfer line running from the east boat launch (Site 29 East), and was likely taken out of service in 
the 1970’s.  Hart Crowser reported finding about 120 feet of buried pipe between the valve pit and a point where it 
surfaced from an eroded bank to the west (Hart Crowser 1997).  Hart Crowser uncovered two pipe joints along the 
run, at depths of 2 to 3 feet below ground surface (bgs), and collected soil samples from the base of the pipe.  No 
odors or other signs of leakage were observed in the excavations, and petroleum contamination was not detected 
in the samples in concentrations above applicable cleanup standards.

2.4	 GEOLOGY
The geology of the Pribilof Islands consists of lava flows and sills, with lesser amounts of pyroclastic (explosive 
volcanic ejecta) and tuffaceous material (fine-grained volcanic fragments, particularly ash), as well as glacial de-
posits (Barth 1956).  Bedrock on St. George Island consists of block-faulted, layered basaltic lava flows and minor 
amounts of pyroclastic material overlying peridotite basement rocks.  

2.5	 HYDROGEOLOGY
In general, oceanic islands consisting of uniform geology develop a groundwater lens formed by the radial move-
ment of infiltrating freshwater toward the shore.  The rate of freshwater recharge, the size of the island, and the 
permeability of the subsurface dictate the profile and the thickness of the lens.  The occurrence of potable ground-
water on St. George Island is inferred from known geologic and hydrologic conditions and by analogy to other 
oceanic volcanic islands.  Because the island is relatively narrow, the rate of recharge is low, and the subsurface 
fairly permeable, the freshwater lens is most likely thin (Anderson 1976).
The City of St. George currently obtains drinking water from four municipal wells located about 1/2 mile south-
east of the city, near Upper Lake (Figure 1).  Two of these wells were completed in 1987, and two were completed 
in 1988.  The wells are located at elevations between 222 and 227 ft above mean sea level (MSL), with intake 
screens installed between 228 and 244 ft below ground surface (bgs) (TTEMI 2005a).  Water is piped from the 
wells via an insulated aboveground line to a pump house and water tank located adjacent to Upper Lake.  The 
water is normally not treated before being distributed to the community.
The water table in the vicinity of Sites 29 East and West is encountered at approximately 15 feet bgs.   Hydrogeo-
logical testing found that groundwater flow in the vicinity of Site 29 East is toward the north and east; at Site 29 
West, the flow is toward the north and west (Figure 4).  Hydrogeological modeling shows that, even under maxi-
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mum pumping conditions, groundwater in the vicinity of these sites will not be drawn into the City’s drinking 
water supply (TTEMI 2005a).

2.6	 ENVIRONMENTAL HISTORY
This section provides a chronological summary of environmental investigations and other actions that formed the 
basis for the corrective action taken at Site 29.  A more detailed summary of environmental investigation analyti-
cal results and findings can be found in NOAA’s corrective action plan (CAP) for Sites 1, 2, 3, and 29 (NOAA 
2004a).

Petroleum-Contaminated Soil Investigations and Actions
1993  Ecology & Environment, Inc. (E & E) conducted a preliminary assessment of St. George Island and found 
that there were two abandoned pipelines that supplied NOAA Site 1; one from the east boat launch (Site 29 East) 
and one from the west landing (Site 29 West).  The report does not note indications of fuel leakage around these 
pipelines, nor does it discuss the 2-inch diameter lines traversing Site 29 East (E & E 1993).  
E &E Assessment Recommendation: Perform surface and subsurface soil sampling to determine the level and 
extent of contamination.
1994  Woodward-Clyde performed an environmental investigation on St. George that included excavating four 
test pits to the west and south of Site 29 West (Figure 5; TP-1, TP-2, TP-3, and TP-15).  According to the report 
(Woodward-Clyde 1995), the location for TP-1 was chosen to determine the western extent of contaminated soil 
along the oceanfront area which included NOAA Sites 1, 2, and 3 (Figure 3).  The report indicates that a sewer 
line was encountered during TP-1 excavation, so a surface soil sample was taken and the excavation moved to the 
location of TP-2, where a surface sample and a subsurface sample at seven feet bgs were collected.  The site for 
TP-3 was chosen based on observation of surface water runoff from Site 3 collecting at that location and exhibit-
ing sheen.  A surface soil sample and a subsurface sample from 6.5 feet bgs were collected from TP-3.  The loca-
tion for TP-15 was chosen based on surface soil staining near abandoned equipment.  A surface soil sample and a 
subsurface sample from 6 feet bgs were collected.  
Soil samples were analyzed on-site in a field laboratory, and off-site at a fixed laboratory.  At the field laboratory, 
soil samples were analyzed for DRO, gasoline-range organics (GRO), toluene, ethylbenzene, total xylenes, vola-
tile chlorinated solvents, polychlorinated biphenyls (PCB), and total petroleum hydrocarbons (TPH).  At the fixed 
laboratory, soil samples were analyzed for DRO, GRO, TPH, volatile organic compounds (VOC), halogenated 
volatile organics (HVO), PCBs, and metals (arsenic, cadmium, chromium and lead). 
Analytical results indicate that soil at TP-1 and TP-2 was not contaminated (Figure 5).  Soil at TP-3 was found 
to be contaminated at the ground surface with DRO at a concentration of 1500 milligrams per kilogram (mg/kg), 
which is above the ADEC Method Two criterion of 250 mg/kg; the DRO concentration then dropped off to below 
the criterion at 6.5 feet bgs.  Soil at TP-15 was also contaminated with DRO above the ADEC criterion, with 
the highest concentration, 1500 mg/kg, at the ground surface, decreasing to 400 mg/kg at six feet bgs.  No other 
organic compounds or metal concentrations were found above ADEC Method Two cleanup levels for soil in the 
vicinity of Site 29 West.
Woodward-Clyde Site Inspection Recommendation:  Removal and/or in-situ treatment of an estimated 5,500 cu-
bic yards (yd3) of petroleum contaminated soil at Sites 1 and 2, within which the report included the areas around 
TP-3 and TP-15.
1996  Hart Crowser conducted an environmental investigation that included Site 29 East and Site 29 West (Hart 
Crowser 1997).  
Site 29 East 
Fourteen surface samples were taken around the east pipe lines (Figure 6).  Surface samples EO-SS-1 through 
EO-SS-7 were collected from areas along the raised 2-inch-diameter gas and diesel fuel lines, with field and fixed 
lab analyses performed for DRO, GRO, residual range organics (RRO), benzene, toluene, ethylbenzene and total 
xylenes (BTEX).  Additionally, EO-SS-1 and EO-SS-5 were analyzed at the fixed lab for lead, a potential con-
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stituent of gasoline.  Surface samples EO-SS-8 through EO-SS-14 were collected from areas along the 4-inch-
diameter line, with field and fixed lab analyses for DRO, GRO and RRO.  Analyses for BTEX and lead were not 
performed on these samples because the 4-inch diameter line reportedly carried only diesel fuel.
Analytical results from the 14 surface samples indicated all contaminant concentrations met ADEC Method Two 
cleanup criteria with the exception of 450 mg/kg DRO at EO-SS-3, and 930 mg/kg DRO at EO-SS-12 (Figure 6).  
GRO and BTEX were not detected in any samples; therefore Hart Crowser considered DRO the only contaminant 
of concern at TPA Site 25-1 East.
Hart Crowser deduced that DRO contamination at sample point EO-SS-3 was likely localized due to the fairly 
low concentration and the assumption that, because the source was a surface leak, the highest contamination 
levels would be found at the surface.  To investigate the lateral and vertical extent of soil contamination in the area 
of EO-SS-12, two test pits were excavated to refusal, and six additional samples were collected and analyzed for 
DRO, GRO, and RRO.  At Test Pit One (EO-TP-1), DRO was found above the cleanup level; at EO-TP-2, just 
north of EO-TP-1, DRO was found at a very low level at the surface and not detected at deeper depths (Figure 6).  
Hart Crowser concluded that DRO contamination at TPA Site 25-1 East was not wide spread, and posed a low, but 
not zero, potential risk to the environment.
Site 29 West
Hart Crowser noted that portions of the four-inch diameter pipe were no longer present due to wave induced 
sloughing of the bank it was buried in.  Hart Crowser also noted that the vicinity of Site 29 West showed signs of 
filling activity and was cluttered by debris including vehicle chassis, wood, concrete, pneumatic hoses, and vari-
ous machine parts.  A utility locating device was used to trace the remaining buried pipe, about 120 feet in length, 
which ran between a valve pit located in Site 1 and the gravel beach (Figure 5).  Two couplings were uncovered 
at depths of 2 and three feet bgs.  Soil samples were taken 0 to 0.5 feet beneath the exposed couplings and desig-
nated WO-SS-1 and WO-SS-2 (Figure 5).  The samples were analyzed for DRO, GRO and RRO.  DRO and GRO 
were not detected by the analyses; RRO was detected, but well below the cleanup requirement.
Hart Crowser Recommendations:  Site 29 East - remove the pipelines, excavate an estimated 255 yd3 of DRO 
contaminated soil to 3 feet bgs in the area around EO-TP-1 and EO-SS-12.  Site 29 West – no remedial action 
recommended.  
2001  Tetra Tech Environmental Management Inc. (TTEMI) advanced six soil borings in or near Site 29 East (Fig-
ure 6) and four soil borings in or near Site 29 West (Figure 5).  Samples collected from the borings were analyzed 
for DRO, GRO, RRO, VOC, semivolatile organic compounds (SVOC) and metals (TTEMI 2003).  
TTEMI’s analytical results for Site 29 East and Site 29 West found no contaminant concentrations above appli-
cable ADEC Method 2 cleanup criteria. 
2004  NOAA prepared a Corrective Action Plan (CAP) that included Site 29 (NOAA 2004a); the CAP was sub-
sequently approved by ADEC.  The CAP estimate for PCS at Site 29 East was 920 yd3, based on excavating the 
contaminated areas found by Hart Crowser to 8 feet bgs.  NOAA estimated 10 yd3 of PCS would be excavated 
during hot spot cleanup at Site 29 West (Figure 7).  
Pursuant to PCS disposal discussions with NOAA, ADEC conducted a risk evaluation of the potential effects to 
human health from land farming PCS on St. George Island, and determined that all associated risks were well 
below all risk management standards (ADEC 2004a).  NOAA developed a contaminant fate and transport model 
for PCS placed at the City’s new landfill site using Site 1 and Site 2 investigation analytical results and landfill 
specific data as model parameters (NOAA 2004b).  The model indicated that PCS could be landspread at the new 
landfill site (Figure 8) with minimal impact to the environment as long as the following model parameters of aver-
age contaminant concentrations and PCS stockpile depth were met: 
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Table 2-1.  Contaminant Fate and Transport Model Parameters

Contaminant Maximum Average 
Concentration 

Maximum Height of PCS 
Stockpile Over Native Surface 

DRO 3,478 mg/kg 5.26 feet
GRO 193 mg/kg 5.26 feet
Benzene 0.05 mg/kg 5.26 feet
Toluene 1.53 mg/kg 5.26 feet
Ethylbenzene 0.48 mg/kg 5.26 feet
Xylenes 1.06 mg/kg 5.26 feet

NOAA proposed that the PCS be used beneficially as landfill berm construction material and municipal waste 
daily cover material; ADEC approved the proposal (NOAA 2004b; ADEC 2004b).   
2005  NOAA prepared an Environmental Assessment (EA) to disclose potentially significant impacts to the hu-
man environment associated with the treatment and/or disposal of PCS on St. George Island (NOAA 2005b).  The 
EA concluded that the preferred disposal alternative for PCS was to reuse it beneficially in the construction and 
operations of the City’s landfill and on-island bioremediation by landspreading.  NOAA and the City came to an 
agreement regarding use of the City’s new landfill for landspreading and other beneficial uses of 20,000 yd3 of 
NOAA’s PCS (NOAA 2005c).
2006  NOAA and ADEC held a public meeting on St. George in April that was attended by concerned island resi-
dents and representatives from the City Council and St. George Tribal Office.  The purpose of the public meeting 
was to explain the modeling and associated parameters that led to the EA conclusion that landspreading at the City 
landfill sites was the preferable alternative for PCS disposal.  NOAA and ADEC presented the data, and answered 
all questions to the satisfaction of those present.
In June 2006, Charles M. Mobley & Associates (Mobley) excavated three trenches within Site 29 East (Figure 9) 
to investigate whether significant archaeological deposits might be disturbed during PCS excavation.  Archaeolog-
ical trenches were not excavated within Site 29 West as planned due to reported buried power and sewer utilities 
that the City could not locate (Mobley 2006).  Trench locations in Site 29 East were chosen based on proximity 
to planned excavations in that area.  No archaeologically significant artifacts were found within the Site 29 East 
trenches.  Mobley judged that NOAA’s intent on excavating contaminated soil from Site 29 East would have no 
effect on the National Landmark or cultural resources on St. George (Mobley 2006).  Contaminated soil was en-
countered in Trench 6 (Figure 9) from 40 inches bgs to the bottom of the excavation at 7.5 feet bgs. 
2007  NOAA and the City came to an agreement regarding landspreading of 11,500 yd3 of NOAA PCS, in addi-
tion to the 20,000 yd3 of PCS covered by the 2005 agreement (NOAA 2005c), as old landfill cover material and 
new landfill municipal day-cover (NOAA 2007b). 

Groundwater Investigations
NOAA Sites 1, 2, 3, and 29 (Figure 3) are collectively known as the Oceanfront Sites.  Groundwater beneath the 
Oceanfront Sites is contaminated with DRO, GRO and benzene.  However, the groundwater contamination attrib-
utable to the Site 29 fuel pipelines is likely minimal due to the relatively low levels of DRO contamination found 
at Site 29.  Sites 1, 2 and 3, which were significantly contaminated with high concentrations of DRO and GRO, 
are considered the source sites for the area’s groundwater contamination.  Separate reports discuss the correc-
tive actions taken at Sites 1 and 2 (NOAA 2007a) and Site 3 (NOAA 2005a).  This section describes groundwater 
investigations specific to Sites 1 and 2, but applicable to Site 29.
2001-2003  TTEMI conducted a hydrogeological investigation of groundwater flow in the vicinity of the City 
(TTEMI 2005a).  The investigation included definition of hydrostratigraphic units, determination of aquifer 
hydraulic parameters, and tidal influence studies.  Data collected from the investigation, plus information about 
the City’s municipal well field’s installation and operations, were used as inputs for modeling the expected static 
groundwater flow directions, and dynamic flow direction under differing municipal well pump rate scenarios.  The 
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investigation found that static groundwater flow in the vicinity of the Oceanfront Sites is primarily from south to 
north toward the Bering Sea.  However, a dense basalt layer in the northeastern portion of the area is thought to 
cause water table mounding with resulting local radial groundwater flow to the east, west and south (Figure 4).  
Based on hydrogeological modeling, the investigation also concluded that, even under maximum pump rates for 
the City’s municipal well system, contaminants in the Oceanfront Site’s groundwater would never be drawn south 
into the municipal well capture zones. 
2001-2004  TTEMI conducted groundwater contaminant characterization investigations at several St. George 
Island TPA Sites including Site 1 and Site 2.  In 2001, monitoring wells TPA1-MW-1 and TPA2-MW-1 were 
installed at Sites 1 and 2 (Figure 10).  In 2003, monitoring wells TPA1-MW-2, TPA1-MW-3, TPA1-MW-4, TPA1-
PER-1, TPA1-PER-2, TPA1-PER-3, and TPA2-MW-2 were installed.  Groundwater sampling was conducted in 
2001, 2002, August 2003, November 2003, January 2004 and May 2004; samples were analyzed for DRO, GRO, 
VOC, SVOC, Total Dissolved Solids (TDS) and metals with the following results (TTEMI 2005b):

•	 Free product was observed in wells TPA1-MW-1 and TPA1-MW-4;
•	 Dissolved-phase DRO and GRO above ADEC Table C criteria (ADEC 2006a) were found in wells TPA1-

MW-2, TPA1-MW-3, and TPA2-MW-1;
•	 Benzene above the Table C criterion was found in wells TPA1-MW-1 and TPA1-MW-3 for all sample 

events when benzene was an analyte;
•	 All analytes were below ADEC criteria in well TPA2-MW-2, with one exception being a benzene result 

slightly above the ADEC criterion in November 2003;
•	 Samples were not drawn from wells TPA1-PER-1, TPA1-PER-2, and TPA1-PER-3 because they were 

inadvertently installed in perched water tables not representative of the area’s main groundwater aquifer.
•	 SVOC and metal concentrations were either non-detectable or at levels well below ADEC criteria with 

the exception of naphthalene which was detected in 2001 in monitoring well TPA1-MW-1.  In their 2005 
report, TTEMI did not include 2001 dissolved contaminant data from TPA1-MW-1 due to the presence of 
free product in this well.

•	 TDS concentrations in Site 1 and Site 2 were found above the ADEC water quality criterion.  The likely 
cause of elevated TDS concentrations is the intrusion of Bering Sea salt water into the fresh water aquifer 
along the waterfront.

2003  TTEMI conducted an investigation of free product in the vicinity of Site 1.  TTEMI attempted to use hy-
drocarbon bail-down testing coupled with empirical methods to calculate “actual” product thickness on the water 
table; however, tidal influences prevented this approach (TTEMI 2004).  Therefore, the “apparent” (observed 
in-well) product thickness and assumed aquifer hydraulic parameters of porosity and hydrocarbon saturation 
were used to estimate free product volume.  Studies have shown that observed product thickness in wells can be 
greater than the actual product thickness in the surrounding aquifer due to capillary action (Testa and Paczkowski 
1989).  TTEMI estimated the maximum volume of free product in the vicinity of Site 1 to be from 5,842 gallons 
to 16,754 gallons (TTEMI 2004); however, this is likely an overestimate due to the use of observed product thick-
ness rather than empirically derived “actual” product thickness in the volume calculations. 
2004  SLR Alaska (SLR) investigated free product in the vicinity of Site 1.  SLR employed a different methodolo-
gy than TTEMI for calculating actual product thickness, i.e. removing free product and measuring product recov-
ery in test wells over a period of several hours (SLR 2005).  SLR also employed well inflow testing to determine 
aquifer hydraulic parameters.  SLR estimated that, based on calculated “actual” product thickness and measured 
hydraulic parameters, the volume of free product in the vicinity of Site 1 to be 814 gallons.
2005  NOAA produced a long-term groundwater monitoring plan, concurred in by ADEC, that designated four 
wells in the vicinity of Site 1 and Site 2 that would be monitored semi-annually for contaminant concentration 
trends and the presence of free product (NOAA 2005d).  Monitoring wells TPA1-MW-2, TPA1-MW-3, TPA2-
MW-1 and TPA2-MW-2, labeled “plume monitoring wells” in Figure 10, were chosen because previous ground-
water investigations had not found free product in these wells.  Also, their locations are down-gradient from the 
estimated location of the potential free product plume (TTEMI 2004), and presumably would be in the path of any 
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plume movement should it occur.  Per the plan, groundwater monitoring will continue for five years after com-
mencement.  At the end of the five year period, NOAA and ADEC will evaluate whether continued monitoring is 
warranted.
2006  In May, NOAA with SLR consulting, excavated two trenches in the northwest area of Site 1 to measure 
depth to the water table bgs; measure the thickness of free product floating on the water table; measure and 
sample the “smear zone” at the soil interface between the free product and water table; and determine if any safety 
and/or health related problems, related to free product, would be encountered during contaminated soil removal 
throughout the site.  SLR planned on using direct observation of the free product for refining product extraction 
system designs (SLR 2007). 
In both trenches, the water table was encountered approximately 15 feet bgs; this depth to water table matched the 
water table depth indicated on logs from past well installations in this area (TTEMI 2005b).  However, a discern-
able free product layer and corresponding smear zone were not observed in either trench.  A dark layer of odor-
ous contaminated soil was observed in both trenches starting at about 1 foot bgs and continuing to the bottom of 
the trenches.  Petroleum sheen was observed on the groundwater; however, the sheen may have been attributable 
to surface water from melting snow running over the contaminated sidewalls of the trenches.  Photoionization 
detector (PID) readings at the top of the excavation indicated very low VOC levels; lower explosive limit (LEL) 
readings indicated explosive gas and vapor concentrations of 0 percent.
In June 2006, NOAA decommissioned monitoring wells TPA1-PER-1, TPA1-PER-2, TPA1-PER-3, and TPA1-
MW-1 in preparation for PCS excavation later in the year.  These wells were not being used for long-term ground-
water monitoring (NOAA 2005d), and were located in the path of PCS removal.
In October and December 2006, Tanaq Services, Inc. (TSI) sampled the four plume monitoring wells in the vicin-
ity of Sites 1 and 2 (Figure 10) per the requirements of NOAA’s long-term groundwater monitoring plan (NOAA 
2005d).  Samples from wells TPA1-MW-2, TPA1-MW-3, TPA2-MW-1 and TPA2-MW-2 were analyzed for GRO, 
DRO, and benzene, which are the contaminants found in concentrations above ADEC cleanup criteria in previ-
ous Sites 1 and 2 groundwater investigations.  PCE was also an analyte because it had been found in previous 
investigations in groundwater in the vicinity of NOAA Site 8 – Active Power Plant.  NOAA Site 8 is located south 
of Sites 1 and 2.  Unfortunately, due to sample container freezing and breakage during transport, DRO analytical 
results from this sampling round were rejected for these wells (TSI 2007a).  GRO, benzene and PCE concentra-
tion trends did not appear to change significantly (see Table 2-2 below).  Free product was not observed in any of 
the wells.
In September and October 2006, NOAA excavated approximately 14,300 yd3 of DRO, GRO and BTEX contami-
nated soil from NOAA Sites 1 and 2.  The excavation bottom was maintained approximately one foot above the 
area water table to avoid water saturated soil and potentially highly contaminated “smear zone” PCS.  Depth to 
groundwater was checked periodically during excavation by digging test pits into the water table.  Direct observa-
tion of soil and groundwater conditions in these test pits matched those seen during exploratory trenching in May 
2006.  The observations support the absence of a discernable “smear zone” and petroleum on the groundwater as a 
sheen with no free-phase product layer amendable to extraction.    
2007  In May, TSI again sampled the four plume monitoring wells in the vicinity of Sites 1 and 2.  As in 2006, 
wells TPA1-MW-2, TPA1-MW-3, TPA2-MW-1 and TPA2-MW-2 were analyzed for GRO, DRO, benzene, and 
PCE.  Analytical results indicate relatively no concentration trend changes for benzene and PCE (TSI 2007b).  
GRO concentration trends did not change for wells TPA1-MW-2, TPA2-MW-1, and TPA2-MW-2, but indicate 
an upswing for well TPA1-MW-3.  DRO concentrations indicate an upswing for all four wells.  Extensive PCS ex-
cavations in Sites 1, 2, and 29 East, conducted in fall 2006, likely influenced groundwater contaminant concentra-
tions in the plume monitoring wells.  Groundwater monitoring will continue through spring 2011, at a minimum, 
with contaminant concentration trends monitored and evaluated throughout this time period.  Table 2-2 provides a 
summary of analytical results for Oceanfront Sites plume monitoring wells from August 2003 through May 2007.
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Table 2-2  Plume Monitoring Well Results

Analyte ADEC Cleanup 
Levela,b

Sample Identification and Sample Date
TPA1-MW-2 TPA1-MW-3

Aug-
03

Nov-
03

Jan-
04

May-
04

Oct-
06

May-
07

Aug-
03

Nov-
03

Jan-
04

May-
04

Oct-
06

May-
07

GRO 1,300 100 250U 230 200 510 290 1,200 710 2,300 2,100 3,100 4,800
DRO 1,500 2,100 1,900 2,400 2,700 R 5,400 3,700 4,200 6,800 5,700 R 7,400
Benzene 5 1U 1U 1U 1U 1U 1U 50 220 260 220 94 59
PCE 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Analyte ADEC Cleanup 

Levela,b
Sample Identification and Sample Date

TPA2-MW-1 TPA2-MW-2
Aug-

03
Nov-

03
Jan-
04

May-
04

Oct-
06

May-
07

Aug-
03

Nov-
03

Jan-
04

May-
04

Oct-
06

May-
07

GRO 1,300 50U 50 U 160 50 U 100U 51 110 110 79 92 120 180
DRO 1,500 360J 5,600 1,800 200 R 990 800 640 630 670 R 1,600
Benzene 5 1U 8 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
PCE 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U

Notes:
a	 Cleanup levels shown are from Title 18 of the Alaska Administrative Code, Section 75.345, Table C (Table C).
b	 Cleanup levels and analytical results expressed as micrograms/liter.
Shaded	 Indicates a result that exceeds the Table C cleanup level.
ADEC	 State of Alaska Department of Environmental Conservation
GRO	 Gasoline Range Organics 
DRO	 Diesel Range Organics
PCE	 Perchloroethylene
J	 The quantitation is an estimate.
R	 Analytical result rejected due to sample container freezing and breaking during transport.
U	 The analyte was analyzed for but was not detected; the associated number is the reporting limit.

3.0   REMOVAL METHODOLOGY

This section provides the criteria used as the basis for the decisions made in the field during cleanup activities.

3.1	 SITE 29 WEST
NOAA did not perform corrective actions at the two DRO contaminated “hot spots” identified during the 1994 
Woodward-Clyde investigation (Figure 5, Woodward-Clyde 1995).  The following factors contributed to this deci-
sion:

•	 The hot spots resulted from surface spills from abandoned equipment and runoff unrelated to the Site 29 
West pipeline.  These particular sample locations were chosen during the 1994 investigation based on 
observed spills that likely occurred/were occurring after the 1984 transfer of property from the federal 
government to the City of St. George.

•	 The hot spots are located in an area reported by City employees to have subsurface power and sewer lines.  
However, the City does not possess drawings or other means of determining where the utilities are located 
and declined to visit the site to identify approximate utility locations.  

•	 TP-3 is located in a roadway, the surface of which has changed over the years following the 1994 Wood-
ward-Clyde investigation due to erosion and the resulting corrective road grading.  Therefore, it is likely 
that the original contaminated surface area has been removed.  
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•	 Analytical results from three investigations (Woodward-Clyde 1995; Hart Crowser 1997; TTEMI 2003) 
indicate these hot spots are localized (Figure 5) and have moderate surface DRO concentrations (1,500 
mg/kg) that decrease with depth.

•	 The maximum DRO concentration found at both sites, 1,500 mg/kg, is well below the ADEC Method 
Two, Under 40-inch Zone cleanup criteria for ingestion (10,250 mg/kg) and inhalation (12,500 mg/kg).  

•	 Site 29 West is in an area where groundwater is already contaminated by DRO, GRO and benzene as a 
result of fuel spills during storage and transfer operations conducted in nearby Sites 1, 2, and 3 (Figure 3; 
TTEMI 2004; TTEMI 2005b).  Therefore, excavation of these hot spots will do little to address the local 
groundwater contamination. 

•	 PCS removal would have to observe setbacks and excavation sloping to protect the utilities if they were 
located.  These measures would likely significantly reduce the amount of PCS that could safely be re-
moved from the hot spots.

The potential benefit to be derived from removing these hot spots is limited, and when compared to the risk of 
damaging the utilities, it is evident that it is not practicable to excavate these areas.  Therefore, no action was 
taken for Site 29 West.

3.2	 SITE 29 EAST
The cleanup objective for Site 29 East is the removal of all PCS, to the extent practicable.  The CAP (NOAA 
2004a) specifies that ADEC Method Two (ADEC 2006a) will be used to establish the cleanup criteria for con-
taminants of concern at the site.  Use of ADEC Method Two requires sampling to ensure that select polynuclear 
aromatic hydrocarbon (PAH) concentrations also meet cleanup criteria.  Table 3-1 presents the most stringent 
cleanup levels for potential Site 29 East contaminants based on Method Two tables B1 and B2 “Under 40 Inch 
Zone” criteria. 

Table 3-1  ADEC Method Two Cleanup Levels for Soil at Site 29 East 

Analysis Type Laboratory Method Cleanup Level, mg/kg 
GROa AK-101 300
DROa AK-102 250 
RROa AK-103 10,000

Acenaphthenea EPA 8270C 210
Anthracenea EPA 8270C 4,300

Benzo(a)anthracenea EPA 8270C 6
Benzo(b)fluorantheneb EPA 8270C 11
Benzo(k)fluorantheneb EPA 8270C 110

Benzo(a)pyreneb EPA 8270C 1
Chrysenea EPA 8270C 620

Dibenzo(a,h)anthraceneb EPA 8270C 1
Fluorenea EPA 8270C 270

Indeno(1,2,3-c,d)pyreneb EPA 8270C 11
Naphthalenea EPA 8270C 43

Pyrenea EPA 8270C 1,500
Benzenea AK-101 0.5c
Toluenea AK-101 5.4 

Ethylbenzenea AK-101 5.5
Total Xylenesa AK-101 78

a  Cleanup level based on Under 40 Inch Zone, Migration to Groundwater Maximum Allowable Concentration. 
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b  Cleanup level based on Under 40 Inch Zone, Ingestion Maximum Allowable Concentration.
c  1991 cleanup level for benzene which NOAA is allowed to use per Two Party Agreement requirements (see Section 1.0).

Prior to PCS removal at Site 29 East, the following limits to excavation were established: (1) a buffer would be 
maintained between the Bering Sea and excavations to address the danger of storm surge causing site flooding 
and subsequent release of contaminants, (2) PCS removal would not continue deeper than 15 ft bgs, the maxi-
mum depth addressed under hazardous substance ingestion and inhalation protection criteria, (3) excavation work 
would be stopped approximately one foot above the water table if encountered, and (4) excavation work would be 
stopped if equipment refusal was encountered.  Equipment refusal is defined as the presence of consolidated soil 
and rock which causes the excavator bucket to release water vapor or smoke due to friction.
In October 2006, approximately 1,200 yd3 of PCS were removed from the area around Hart Crowser sample 
location EO-SS-3 in Site 29 East; see Figures 6, 7, and 11.  Due to increasingly severe winter weather conditions, 
excavation of Site 29 East was halted in late October, and then resumed in May 2007 in the area around Hart 
Crowser sample locations EO-SS-12 and EO-TP-1 (Figures 6, 7 and 11).  Approximately 1,060 yd3 of PCS were 
removed from the second location.  Contaminated soil within both locations was discernable visually and by odor 
(Appendix A, Photographs 4 and 21).  Site excavation was guided by visual and olfactory indications, and by field 
screening using PID head-space analysis. 

4.0   FIELD ACTIVITIES

In August 2006 NOAA awarded contract AB133C-06-NC-1723 to ChemTrack LLC (ChemTrack) for the exca-
vation of PCS from NOAA Site 1 - Former Diesel Tank Farm, NOAA Site 2 – Former Drum Storage Area, and 
NOAA Site 29 – Port Fuel Supply Line East-West.  On September 5, 2006 ChemTrack and NOAA mobilized to 
St. George Island to start the project.  Excavation and backfill of Site 1, Site 2 and the area around Hart Crowser 
sample location EO-SS-3 in Site 29 East (Figures 6, 7, and 11) was completed in November 2006.  Excavation 
and backfill of the area around Hart Crowser sample locations EO-SS-12 and EO-TP-1 (Figures 6, 7 and 11) was 
completed in May and June 2007.  The following sections discuss project field activities.  Appendix B contains 
copies of the contractor’s daily quality control reports which provide details on the daily progress, problems 
encountered and decisions made during the course of the project when working in Site 29 East.  Appendix C 
contains copies of the contractor’s field logs which document day to day field conditions and sample collection 
information.

4.1	 CONTRACTORS AND EQUIPMENT
NOAA provided, as government-furnished equipment, three Kenworth 14-cubic yard dump trucks, a Caterpillar 
D5 bulldozer, a John Deere 624J loader, and a Caterpillar 320B excavator.  NOAA also provided survey sup-
port using real-time kinematic global positioning system (GPS) instruments.  ChemTrack, the prime contractor, 
provided the project manager, crew superintendent, heavy equipment operator/mechanic, and an environmental 
technician.  ChemTrack also hired island residents as equipment operators, truck drivers, and flaggers.  Subcon-
tractors to ChemTrack included (1) St. George Tanaq Corporation, which supplied a field office, a Caterpillar 325 
excavator, a crew pickup truck and the source for excavation backfill; (2) the City, which supplied a crew break 
area within the Public Safety Building, road grading/maintenance services for the PCS haul route, and two dump 
trucks with drivers; and (3) the island’s Traditional Council, which provided a second pickup.  Laboratory ana-
lytical services were subcontracted to Test America - Analytical Testing Corporation (Anchorage, Alaska) for all 
confirmation and characterization samples.

4.2	 PCS EXCAVATION
September 5 through September 12, 2006.  Preparations were made for the excavation of PCS and moving it 
to the City’s new landfill for use as municipal waste day-cover.  ChemTrack’s project manager, a certified trainer, 
provided 8-hour Hazardous Waste Operations and Emergency Response (HAZWOPER) refresher training to 



681Appendix I: NOAA Site 29

island residents who had already completed the 40-hour HAZWOPER course and were interested in working on 
the project.  Ten island residents attended the training; eight were subsequently hired by ChemTrack.  Two access 
ramps were constructed with 660 yd3 of clean material for dump truck access into the new City landfill’s inte-
rior for building PCS day-cover stockpiles per the agreement between NOAA and the City (NOAA 2005c).  The 
access ramps (Appendix A, Photograph 13) were left in place for use by the City when moving day-cover over 
municipal waste.  Fencing was installed around the excavation sites.  Equipment maintenance and repair were 
performed during the preparation period, and continued throughout the project.
September 12 through October 18, 2006.  Approximately 14,280 yd3 of PCS and 720 yd3 of temporary access 
road material were excavated from Sites 1 and 2.  A separate Corrective Action Report/Conditional Closure Re-
quest was submitted to and approved by ADEC for Sites 1 and 2 (NOAA 2007a).
October 18 through October 23, 2006.  Approximately 1,200 yd3 of PCS were removed from the area around 
Hart Crowser sample location EO-SS-3 in Site 29 East (Figures 6, 7, and 11).  The DRO contaminated soil was 
grey in color and discernable visually (Appendix A, Photographs 4, 5 and 6).  At about 3 feet bgs, an 8-inch 
diameter asbestos-cement pipe was uncovered.  The buried pipe, likely an abandoned sewer line, ran from the 
southwest to the northeast ending at a concrete vault, perhaps the start of an old outfall, on the bank of the Ber-
ing Sea (Figure 11; Appendix A, Photographs 4, 5 and 6).  PCS was found mainly along and beneath the aban-
doned asbestos-cement pipe.  It is apparent that fuel leaking from an aboveground fuel supply pipeline, which ran 
east-west, seeped through the ground until it reached the buried asbestos-cement pipe; the fuel then followed the 
least restrictive flow path which was along the length of the pipe, contaminating the soil in the pipe’s path.  PID 
and olfactory readings also indicated that some of the grey soil located along the pipeline was not contaminated 
with DRO, but likely resulted from sewage leaking from the pipeline when it was active.  Contaminated soil and 
asbestos-cement pipe were removed until the excavation approached within 10 feet of the Bering Sea beach line; 
PCS removal was then stopped in order to maintain a buffer between the Bering Sea and the excavation.  A blue 
plastic 6-inch diameter discharge line, running south from the defunct fish plant was encountered on the ground 
surface beneath the vegetation sod layer (Appendix A, Photograph 7).  The blue pipeline was removed as neces-
sary to continue the excavation.  PCS was removed vertically until either equipment refusal was met at about 11 
feet bgs, or field screening indicated that the contaminated soil was removed.  Excavated soil was transported to 
the City’s new landfill (Figure 8) where it was stockpiled for use as municipal waste day-cover.  A total of approx-
imately 100 feet of asbestos-cement pipe sections were removed during PCS excavation.  The pipe, which was in 
good condition, non-friable and wet from being buried and then exposed to rainfall, was staged for burial in a cell 
at the City’s new landfill.
ChemTrack used PID head-space analysis, olfactory and visual indications to direct excavation activity and deter-
mine confirmation sampling locations.  The PID proved useful for qualitative assessment of soil contaminant lev-
els with readings varying between 2 parts per million (ppm) and off-scale (999 ppm).  Soil samples were collected 
for fixed laboratory confirmation analysis based on highest PID readings.  PCS characterization samples were 
collected daily, and day-cover stockpile heights were kept at 5 feet or less to ensure adherence to contaminant 
fate and transport model parameters (NOAA 2004b).  Characterization samples were also collected from NOAA’s 
clean backfill stockpile which was mined in 2005 from the island’s red scoria borrow pit (Figure 1).  Deteriorating 
weather conditions raised project concerns about the ability to backfill excavations prior to haul routes becoming 
unusable due to snow and freezing conditions.  Consequently, PCS removal was suspended at Site 29 East, and 
then resumed in May 2007.  
October 24 through November 11, 2006.  Sites 1, 2, and 29 were backfilled with clean scoria.  Approximately 
974 yd3 of clean backfill was placed into Site 29 East.  Scrap metal, plastic pipe and debris collected during exca-
vation were either disposed of at the new City landfill, or placed at the City scrap metal collection area near the 
old City landfill.  After consultation with ADEC and the City, the asbestos-cement pipe excavated from Site 29 
East was buried in a cell within the southeast corner of the new landfill (NOAA 2006a, Appendix A. Photograph 
15).
May 8 through May 17, 2007.  ChemTrack and NOAA remobilized to St. George Island to complete PCS exca-
vation at Site 29 East.  Approximately 1,060 yd3 of PCS were removed from the area around Hart Crowser sample 
locations EO-SS-12 and EO-TP-1 (Figures 6, 7, and 11).  In this area, PCS was found intermittently in layers.  



682 St. George Closure Documents

ChemTrack used PID head-space analysis, olfactory and visual indications to direct excavation activity and 
determine confirmation sampling locations.  Soil samples were collected for fixed laboratory confirmation analy-
sis based on highest PID readings.  PCS characterization samples were collected daily.  The excavated PSC was 
landspread as cover material over the City’s old landfill site per a request by the City (Appendix A, Photograph 
24).  Sub-freezing temperatures, frozen ground and snow drifts in the borrow pit area (Appendix A, Photograph 
16) prevented mining backfill for the PCS excavation; therefore, safety fencing was erected around the excavation 
and the project crew demobilized until warmer temperatures prevailed.
June 16 through June 26, 2007.  The project mined and hauled 1,400 yd3 of clean scoria from the borrow pit 
to Site 29 East and backfilled the excavation in the area around Hart Crowser sample locations EO-SS-12 and 
EO-TP-1 (Figures 6, 7, and 11).  More backfill was placed at the site than PCS was excavated due to leveling out 
and contouring the area surrounding the excavation.  Characterization samples were collected from the backfill 
material.  Final contouring and debris removal from around Sites 1, 2 and 29 were completed.  Approximately 500 
pounds (lbs) of fertilizer and 60 lbs of native grass seed mix were applied to the Sites 1, 2, and 29; fertilizer and 
seed were then tilled into the soil using a fence section towed behind an ATV (Appendix A, Photographs 26, 28, 
29 and 30).  1,450 lbs of fertilizer and 125 lbs of native grass seed mix were applied to and tilled into the City’s 
old landfill cover.

4.3	 INVESTIGATION-DERIVED WASTE MANAGEMENT
IDW generated during this corrective action included:

•	 Used nitrile sampling gloves, disposable sampling tools and plastic bags; disposed of at the local munici-
pal landfill.

4.4	 SITE SURVEYING
Sample point locations, excavation extents and other site features were surveyed by NOAA using a survey-grade 
Trimble Total Station 5700® differential GPS.  The Trimble Total Station 5700® is a GPS and GIS data collection 
and mapping system that combines a high performance, dual-channel GPS receiver and antenna with a local base 
station and real-time differential correction system to provide survey-grade accuracy in real time.  Horizontal 
positions of surveyed locations were determined to within plus or minus 1 centimeter (cm), and elevations were 
measured within plus or minus 2 cm.  GPS data were collected in latitude and longitude referenced to the World 
Geodetic System (WGS) 84 Datum, Universal Transverse Mercator Zone 2 coordinate system in meters. 

5.0   SAMPLING METHODS

PID head-space analysis and sample collection for fixed laboratory analysis were conducted consistent with NO-
AA’s Master Quality Assurance Plan (QAP; NOAA 2006b).  PID head-space analysis, performed by ChemTrack, 
was the primary field screening method used during excavation of Site 29 East.  Confirmation samples were 
collected from locations with the highest PID readings and submitted for fixed laboratory analyses.  Characteriza-
tion samples of the excavated PCS and backfill materials were also collected and submitted for fixed laboratory 
analysis.
The following subsections provide an overview of sampling methods.

5.1	 PID HEAD-SPACE ANALYIS
Photoionizing detectors respond to organic vapors in air and provide a measurement of vapor concentration rela-
tive to a calibration standard.  The following PID procedure, combined with visual, olfactory, and knowledge of 
the site’s contamination history, were used for excavation decisions and determination of confirmation sample 
locations:  

•	 Collect a soil sample from a freshly uncovered location. 
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•	 Fill a clean sealable plastic bag 1/3 full with the sample to be analyzed, quickly seal the bag. 
•	 Allow headspace vapors to develop for about 10 minutes, agitate bag contents. 
•	 Take a PID reading by opening the bag minimally and inserting the instrument probe midway into the 

bag headspace while avoiding uptake of soil particles and moisture.  Record the PID reading in the field 
notebook.

•	 If the PID reading is 100 ppm or greater and olfactory/visual clues indicate PCS, then the sample loca-
tion is considered contaminated for decision making purposes.  Contamination is likely gasoline or other 
volatile substance as this reading was taken with a “cold” sample.

•	 If the PID reading is under 100 ppm, warm the bag up by taking indoors or placing in a vehicle with 
defrost on; repeat taking and recording the PID reading.  If the PID reading increased for the warmed 
sample, the sample location is considered potentially contaminated with DRO.  If the PID reading re-
mains low, then the sample location is considered likely uncontaminated.

•	 The locations with the highest PID readings were selected for confirmation sample collection within an 
excavated area.

5.2	 CONFIRMATION SAMPLES
ChemTrack collected confirmation samples for off-site laboratory analysis to document the DRO, GRO, RRO, 
BTEX and PAH concentrations remaining in the site’s soil after completion of remedial activities.  Per the CAP, 
the number of PAH sample analyses was 10% that of DRO/GRO.  Confirmation samples were collected accord-
ing to the following procedure.  First, a minimum of six inches of soil was removed from the sampling location 
just prior to sample collection.  Soil was placed directly from the sampling location into 4-ounce glass jars.  For 
BTEX and GRO analyses, the samples were field preserved with methanol.  For DRO, RRO, and PAH analyses, 
samples were homogenized prior to being place in the jars.  Soil samples were then placed in coolers with gel ice 
packs.  Confirmation samples were packaged and shipped to the off-site laboratory for the following analyses:

•	 GRO/BTEX by ADEC Method AK101/EPA Method 8021B
•	 DRO by ADEC Method AK102
•	 RRO by ADEC Method AK103
•	 PAHs by EPA SW-846 Method 8270C Selected Ion Monitoring

Twenty-nine confirmation samples plus field duplicates were submitted for fixed laboratory analyses from the Site 
29 East excavations (Figure 12).  Analytical results are summarized in Section 6.0; quality assurance results are 
discussed in Section 7.0.

5.3	 PCS CHARACTERIZATION
A grab sample was taken daily, at random, from a PCS load being hauled to the City landfill sites.  These samples 
were analyzed for DRO, GRO, RRO, BTEX and PAH (at rate of 10% DRO/GRO analyses) at a fixed laboratory 
to characterize the PCS placed at the landfills, and to document that contaminant concentrations did not exceed 
fate and transport model parameters for the use of PCS as day-cover (see Section 2.6, Table 2-1).  
Six characterization samples were submitted for analyses.  Analytical results, summarized in Section 6.0, indicate 
that model parameters were met.  Quality assurance results are discussed in Section 7.0.

5.4	 BACKFILL CHARACTERIZATION
In 2005, NOAA mined and stockpiled approximately 15,500 yd3 of scoria at the island borrow pit (Figure 1); 
a portion of this stockpile was used to backfill Site 29 East in 2006.  To confirm the stockpile was uncontami-
nated, in 2006 Chemtrack gathered three samples from random locations, 18 inch below the stockpile surface.  
Chemtrack also gathered three samples from the area where backfill was mined in June 2007.  Both sets of sam-
ples were sent to a fixed laboratory and analyzed for DRO, GRO, RRO, BTEX and total lead.  Analytical results, 
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summarized in Section 6.0, indicate analyte concentrations were either non-detect or well below ADEC cleanup 
standards.  

6.0   ANALYTICAL RESULTS

The following subsections summarize the fixed-laboratory analytical results for samples collected to document 
contaminant levels remaining at the excavation sites, contaminant levels in excavation backfill material and con-
taminant levels in PCS stockpiled for day-cover at the City’s new landfill and landspread as cap cover material at 
the old landfill.  Appendix D provides the analytical data packages for the fixed-laboratory analyses.

6.1	 EXCAVATION CONFIRMATION SAMPLES
Figure 12 provides the final excavation extents, confirmation sample locations, and color coding indicating 
whether analytical results for each sample location were above or below ADEC cleanup criteria.  Table 6-1 pro-
vides analytical results for DRO, GRO, RRO, BTEX, and the PID reading for each sample location.  Per the CAP, 
samples were analyzed for PAH at 10% of the number of DRO/GRO analyses; analytical results for PAH can be 
found in Appendix D.
Confirmation sample analytical results for the westernmost excavation within Site 29 East (Figure 12) indicate 
that soil with DRO concentrations above the ADEC cleanup criterion of 250 mg/kg remains in two areas: (1) 
1,660 mg/kg DRO at sample location SG29-CS-004-110, located in the excavation bottom where equipment 
refusal was reached at 11 feet bgs, and (2) 3,880 mg/kg DRO at sample location SG29-CS-005-060, located at the 
northeastern end of the excavation which was left in place as a buffer to the Bearing Sea.  These areas are pre-
cluded from further excavation.  Analytical results for GRO, RRO, BTEX and PAH were either non-detect or well 
below the ADEC cleanup criteria specified in Section 3.1, Table 3-1. 
Confirmation sample analytical results for the easternmost excavation within Site 29 East (Figure 12) indicate that 
concentration levels for all analytes were either non-detect or well below the ADEC cleanup criteria specified in 
Section 3.1, Table 3-1.

Table 6-1  Analytical Results for Confirmation Samples

Sample ID Depth  
ft bgs

DRO 
mg/kg

GRO 
mg/kg

PID 
ppm

Benzene 
mg/kg

Toluene 
mg/kg

Ethylben-
zene mg/

kg

Xylenes 
mg/kg

RRO 
mg/kg

Cleanup Level - 250 300 - 0.5 5.4 5.5 78 10,000

NOAA Site 29 East – Westernmost Excavation
SG29-CS-001-070 7.0 ND<15.0 ND<2.13 3 ND<0.0133 ND<0.0267 ND<0.0267 ND<0.0534 ND<30.0
SG29-CS-002-080 8.0 ND<15.1 ND<1.96 5 ND<0.0123 ND<0.0245 ND<0.0245 ND<0.0490 ND<30.2
SG29-CS-003-060 6.0 ND<14.8 ND<2.78 4 ND<0.0174 ND<0.0347 ND<0.0347 ND<0.0695 ND<29.5
SG29-CS-004-110 11.0 1660 49.5 138 ND<0.0116 0.0298 0.770 1.39 ND<29.1
SG29-CS-005-060 6.0 3880 72.9 999 0.0178 0.709 2.06 3.05 ND<31.9
SG29-CS-006-040 4.0 ND<14.3 ND<1.78 5 ND<0.0111 ND<0.0223 ND<0.0223 ND<0.0445 ND<28.7
SG29-CS-007-050 5.0 ND<16.4 ND<2.62 3 ND<0.0164 ND<0.0328 ND<0.0328 ND<0.0656 ND<32.7
SG29-CS-008-060 6.0 ND<15.3 ND<2.27 2 ND<0.0142 ND<0.0284 ND<0.0284 ND<0.0568 ND<30.5
CS-008-Field Dup 6.0 ND<15.3 ND<2.55 2 ND<0.0159 ND<0.0318 ND<0.0318 ND<0.0636 ND<30.5
SG29-CS-009-055 5.5 ND<15.0 ND<2.25 3 ND<0.0141 ND<0.0281 ND<0.0281 ND<0.0562 ND<30.0
SG29-CS-010-050 5.0 ND<15.8 ND<2.90 4 ND<0.0181 ND<0.0363 ND<0.0363 ND<0.0725 ND<31.6
SG29-CS-011-070 7.0 ND<15.9 ND<2.30 5 ND<0.0144 ND<0.0287 ND<0.0287 ND<0.0574 ND<31.7
SG29-CS-012-110 11.0 103 12.0 15 ND<0.0144 ND<0.0289 0.115 0.173 ND<31.1
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Sample ID Depth  
ft bgs

DRO 
mg/kg

GRO 
mg/kg

PID 
ppm

Benzene 
mg/kg

Toluene 
mg/kg

Ethylben-
zene mg/

kg

Xylenes 
mg/kg

RRO 
mg/kg

Cleanup Level - 250 300 - 0.5 5.4 5.5 78 10,000

NOAA Site 29 East – Easternmost Excavation
SG29-CS-013-025 2.5 ND<15.2 ND<2.89 0 ND<0.0362 ND<0.0723 ND<0.0723 ND<0.15 ND<30.3
SG29-CS-014-030 3.0 ND<15.4 ND<2.47 0 ND<0.0309 ND<0.0618 ND<0.0618 ND<0.12 ND<30.9
CS-014-Field Dup 3.0 ND<14.9 ND<2.25 0 ND<0.0282 ND<0.0564 ND<0.0564 ND<0.11 ND<29.8
SG29-CS-015-030 3.0 ND<15.3 ND<3.01 1 ND<0.0376 ND<0.0752 ND<0.0752 ND<0.1554 ND<30.6
SG29-CS-016-035 3.5 ND<14.9 ND<3.34 0 ND<0.0418 ND<0.0835 ND<0.0835 ND<0.17 ND<29.9
SG29-CS-017-030 3.0 ND<15.4 ND<2.16 0 ND<0.0270 ND<0.0539 ND<0.0539 ND<0.1164 ND<30,7
SG29-CS-018-020 2.0 ND<15.8 ND<2.49 0 ND<0.0311 ND<0.0621 ND<0.0621 ND<0.12 ND<31.6
SG29-CS-019-015 1.5 ND<16.0 ND<3.37 1 ND<0.0421 ND<0.0841 ND<0.0841 ND<0.17 ND<32.0
SG29-CS-020-035 3.5 ND<15.1 ND<2.19 0 ND<0.0272 ND<0.0547 ND<0.0547 ND<0.11 ND<30.2
SG29-CS-021-030 3.0 ND<16.3 ND<2.52 0 ND<0.0315 ND<0.0629 ND<0.0629 ND<0.13 ND<32.5
SG29-CS-022-025 2.5 ND<14.5 ND<2.41 0 ND<0.0301 ND<0.0602 ND<0.0602 ND<0.1276 ND<29.0
SG29-CS-023-020 2.0 ND<14.9 ND<2.26 ? ND<0.0282 ND<0.0564 ND<0.0564 ND<0.1139 ND<29.8
SG29-CS-024-055 5.5 ND<15.0 ND<2.60 0 ND<0.0324 ND<0.0649 ND<0.0649 ND<0.1355 ND<30.0
SG29-CS-025-030 3.0 19.1 ND<2.12 1 ND<0.0264 ND<0.0529 ND<0.0529 ND<0.11 ND<30.4
SG29-CS-026-070 7.0 ND<15.3 ND<3.21 0 ND<0.0401 ND<0.0803 ND<0.0803 ND<0.1650 ND<30.5
CS-026-Field Dup 7.0 ND<15.3 ND<3.58 0 ND<0.0448 ND<0.0895 ND<0.0895 ND<0.1803 ND<28.6
SG29-CS-027-080 8.0 ND<15.6 ND<4.94 0 ND<0.0617 ND<0.123 ND<0.123 ND<0.2560 ND<31.3
SG29-CS-028-055 5.5 ND<15.0 ND<3.06 0 ND<0.0383 ND<0.0766 ND<0.0766 ND<0.15 ND<30.1
SG29-CS-029-050 5.0 ND<15.3 ND<2.47 1 ND<0.0308 ND<0.0617 ND<0.0617 ND<0.12 ND<30.7

PID – Photoionization detector; GRO – gasoline-range organics; DRO - diesel range organics; RRO – residual-range organics 
mg/kg – milligrams/kilogram; ppm – parts per million; ft bgs – feet below ground surface
ND – Non-detect
Highlighted analytical results indicate contaminant concentrations above cleanup criteria shown in Table 3-1.

6.2	 EXCAVATED PCS CHARACTERIZATION SAMPLES
Table 6-2 presents the analytical results for the daily characterization samples that were taken to determine the 
average contaminant concentrations of the PCS stockpiled at the City’s new landfill for use as municipal waste 
day-cover and landspread as cover material at the City’s old landfill.  Comparisons of Table 6-2 concentration 
averages with Table 2-1, Contaminant Fate and Transport Parameters, shows the model parameters were not ex-
ceeded.  For non-detect analytical results, one-half of the detection level was used for averaging.  All PAH analyti-
cal results were non-detect (see Appendix D).

Table 6-2  Analytical Results for PCS Characterization Samples 

Sample ID DRO mg/
kg

GRO 
mg/kg

PID 
ppm

Benzene 
mg/kg

Toluene mg/
kg

Ethylbenzene 
mg/kg

Xylenes 
mg/kg

RRO 
mg/kg

Cleanup Level 250 300 - 0.5 5.4 5.5 78 10,000
SG29-DC-001-080 1880 68.8 205 .033 0.060 1.62 1.86 ND <37
SG29-DC-002-110 188 17.2 38 ND<0.013 ND<0.0262 0.238 0.478 ND <31
SG29-DC-003-070 ND<15 ND <2.6 12 ND<0.016 ND<0.033 0.0543 0.0985 ND <30
SG29-DC-004-030 2550 16.1 33 ND<0.027 ND<0.053 ND<0.053 0.690 36.9
SG29-DC-005-040 2470 39.8 71 ND<0.027 ND<0.054 0.152 0.431 33.4
SG29-DC-006-040 123 ND<2.6 22 ND<0.033 ND<0.066 ND<0.066 ND<.13 ND <30
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Average 1,203 24.1 NA .015 .029 .35 .60 22
Model Limit 3,478 193 NA .05 1.53 .48 1.06 NA

PID – Photoionization detector; GRO – gasoline-range organics; DRO - diesel range organics; RRO – residual-range organics 
mg/kg – milligrams/kilogram; ppm – parts per million
NA – Not applicable;  ND- Non-detect
Highlighted analytical results indicate contaminant concentrations above cleanup criteria shown in Table 3-1.

6.3	 BACKFILL CHARACTERIZATION SAMPLES
Backfill for Site 29 was obtained from the St. George Island scoria borrow pit area.  Three characterization sam-
ples were collected in 2006 for backfill of Sites 1, 2, and 29 East.  Three samples and one duplicate were collected 
in 2007 for Site 29 East.  Sample analytical results indicate that concentrations of all contaminants were either 
non-detect or well below ADEC Method Two cleanup levels.

Table 6-3  Analytical Results for Backfill Characterization Samples 

Sample ID DRO 
mg/kg

GRO 
mg/kg

PID 
ppm

Benzene 
mg/kg

Toluene 
mg/kg

Ethylben-
zene mg/kg

Xylenes 
mg/kg

Total 
Lead mg/

kg

RRO 
mg/kg

Cleanup Level 250 300 - 0.5 5.4 5.5 78 400 10,000
SG01-BF-001-350 2.74 ND<2.86 0 0.00573 0.0112 0.00739 0.0283 ND<2.38 31.5
SG01-BF-002-350 5.5 ND<3.92 0 ND<0.0118 0.00620 ND<0.0392 ND<0.0785 ND<2.55 57.4
SG01-BF-003-450 3.69 ND<2.63 1 ND<0.00790 0.00403 0.00187 ND<0.0527 ND<2.17 37.3
SG29-BF-001-050 ND<10 ND<3.0 0 ND<0.03 ND<0.03 ND<0.03 ND<0.09 2.34 ND<50
SG29-BF-002-040 ND<10 ND<3.0 1 ND<0.03 ND<0.03 ND<0.03 ND<0.09 1.59 ND<50
SG29-BF-003-070 ND<10 ND<3.0 0 ND<0.03 ND<0.03 ND<0.03 ND<0.09 1.35 ND<50
BF-003-Field Dup ND<10 ND<3.0 0 ND<0.03 ND<0.03 ND<0.03 ND<0.09 1.58 ND<50

PID – Photoionization detector; GRO – gasoline-range organics; DRO - diesel range organics; RRO – residual-range organics 
mg/kg – milligrams/kilogram; ppm – parts per million
ND- Non-detect

7.0   QUALITY ASSURANCE AND QUALITY CONTROL

To ensure that analytical results accurately represent site conditions, quality assurance and quality control (QA/
QC) procedures were followed for soil sampling and laboratory analysis.  The QAP (NOAA 2006b) establishes 
the QA/QC requirements; this section provides an overview.

7.1	 FIELD PROCEDURES
Several field QA/QC procedures were implemented to ensure sample integrity and the accurate representation of 
site conditions.

Qualified Samplers
Samples were collected, controlled and shipped by ChemTrack personnel who were qualified in accordance with 
18 AAC 75 (ADEC 2006a) and the ADEC UST Procedures Manual (ADEC 2002).  Appendix D provides sampler 
qualification documentation.

Sample Control Procedures
Sample collection protocols, described in Section 5.0, ensured that samples were collected in the same representa-
tive manner from one sample to the next.  After each sample was collected, the sample container was labeled with 
a unique identification number that was also recorded on a chain-of-custody (COC) form and in the field logbook.  
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Fixed laboratory confirmation and characterization samples were kept cool and in ChemTrack’s custody until they 
were shipped directly to the laboratory.  The appropriate COC forms accompanied each sample shipment to the 
laboratory.

Documentation
Field activities were documented by ChemTrack in bound field logbooks.  Field procedures, sample collection 
information, and sample identification information were recorded to ensure that samples were properly acquired, 
preserved, and identified in the field.  Appendix C provides copies of the field logbooks generated during the cor-
rective action.

7.2	 ANALYTICAL PROCEDURES
Several QA/QC procedures were followed during this corrective action, both in the field and in the laboratory, to 
ensure accurate analytical representation of site conditions.  Section 7.3 provides a review of the QA/QC results.  
Test America Analytical Testing Corporation (Anchorage, AK) provided laboratory analyses for DRO, GRO, 
RRO, BTEX, and select PAHs; the laboratory is ADEC approved in accordance with 18 AAC 78 Underground 
Storage Tanks (ADEC 2006b).  

Trip Blanks
Trip blanks are used to verify that contamination is not originating from sample containers or other external 
factors during sample transport.  A trip blank originates at the laboratory as a container with clean sand (for soil 
samples) that is transported to the site with the empty containers to be used for field sample collection.  The trip 
blanks are stored at the site until the field samples have been collected.  Each trip blank is extracted with methanol 
in the same manner as field samples, and is then analyzed for BTEX and GRO.  Four trip blanks associated with 
Site 29 East excavations were submitted for analyses.  Appendix D contains trip blank analytical results; GRO and 
BTEX were not detected in any trip blank samples.  Sample contamination during transport is not considered an 
issue.

Equipment Rinsate Blanks
Sampling equipment was disposable, one time use; rinsate blanks were not collected.

Field Duplicate Samples
Field duplicate samples are collected and analyzed to evaluate the precision of the project’s soil testing process, 
which includes sample collection, shipment and analysis.  Field duplicate samples are collected at the same time 
and from the same location as regular samples, assigned a unique ID number, and submitted to the laboratory for 
analysis.  Evaluated together for trends, the relative percent differences (RPD) between the duplicates and their 
corresponding regular sample analytical results are used to assess the reproducibility of the soil testing program.  
An individual RPD outside an acceptable range may only be an indication of heterogeneous soil contaminant 
conditions; however, trends of RPD’s outside acceptable ranges may indicate problems in the soil testing program 
such as improper sample collection or poor laboratory procedures.
The QAP (NOAA 2006b) requires duplicate samples be collected at a minimum rate of 10 percent of the number 
of regular samples collected.  For Site 29 East, 3 duplicate samples were collected to evaluate 29 excavation con-
firmation samples and 1 duplicate was collected to evaluate 3 backfill samples.  Duplicate samples were analyzed 
for DRO, GRO, RRO, and BTEX.  Appendix D contains the laboratory analytical results for duplicate samples; 
field duplicate samples are designated by “9” in the first digit of the last three digits of the sample ID; e.g., SG29-
CS-014-930.  Section 7.3 provides an assessment of the soil testing precision.

Matrix Spike and Matrix Spike Duplicates
Field sample aliquots are spiked by the laboratory with known concentrations of the target analytes to measure the 
accuracy of applicable analytical methods for a sample matrix, e.g., site soil.  These laboratory-prepared samples 
are referred to as matrix spike (MS) samples.  Percent recovery is determined for each sample spike analyte.  
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Acceptable percent recoveries differ, depending on the matrix and analytical method used.  The laboratory also 
prepares a duplicate of the spiked sample (MSD).  MS/MSD samples are prepared at a rate of 1 for every 20 field 
samples analyzed.  The RPD between the MS and MSD analysis can be calculated to evaluate analytical preci-
sion.  In the event that a sample displays a percent recovery or RPD outside the allowable range, sample data in 
that particular analytical batch are flagged by the laboratory with a qualifier indicating the discrepancy.  Flags are 
typically posted adjacent to the laboratory’s reported value (see Appendix D).  Section 7.3 provides an assessment 
of the analytical accuracy.

Laboratory Quality Assurance and Quality Control
Additional laboratory QA/QC procedures include: duplicate analysis of field samples; laboratory control samples 
(LCS), LCS duplicates (LCSD), method blanks, and surrogate spiking.  These QA/QC procedures are established 
by the laboratory in accordance with its standard operating procedures and certification requirements.  The results 
of the laboratory QA/QC are generally discussed in the laboratory’s data package narrative and indicated, when 
appropriate, as flagged qualifiers.  Section 7.3 provides an assessment of the laboratory QA/QC results.

7.3	 DATA QUALITY OBJECTIVES AND RESULTS
The following subsections provide a summary of the objectives and results for precision, accuracy, representa-
tiveness, completeness, and comparability associated with analytical data resulting from the Site 29 East sam-
pling.  More details on data quality results can be found in Appendix D, which contains data validation checklists, 
laboratory data quality narratives and analytical results.  Appendix D data validation is arranged by work order 
number; for reference, Table 7-1 below correlates work order numbers with the sample identification numbers 
found in Figure 12 and Tables 6-1, 6-2, 6-3 and 7-2.

Table 7-1  Sample ID Correlation To Work Order Number

Sample ID Work 
Order

Sample ID Work 
Order 

Sample ID Work 
Order

Sample ID Work 
Order

SG29-CS-001-070 PPJ1108 SG29-CS-012-110 PPK0211 SG29-CS-023-020 PQE0857 SG29-DC-005-040 PQE0857
SG29-CS-002-080 PPJ1108 SG29-CS-013-025 PQE0857 SG29-CS-024-055 PQE0857 SG29-DC-006-040 PQE0857
SG29-CS-003-060 PPJ1108 SG29-CS-014-030 PQE0857 SG29-CS-025-030 PQE0857 SG01-BF-001-350 BP10628
SG29-CS-004-110 PPJ1114 CS-014-Field Dup PQE0857 SG29-CS-026-070 PQE0857 SG01-BF-002-350 BP10628
SG29-CS-005-060 PPJ1114 SG29-CS-015-030 PQE0857 CS-026-Field Dup PQE0857 SG01-BF-003-450 BP10628
SG29-CS-006-040 PPJ1108 SG29-CS-016-035 PQE0857 SG29-CS-027-080 PQE0857 SG29-BF-001-050 706246
SG29-CS-007-050 PPJ1108 SG29-CS-017-030 PQE0857 SG29-CS-028-055 PQE0857 SG29-BF-002-040 706246
SG29-CS-008-060 PPJ1108 SG29-CS-018-020 PQE0857 SG29-CS-029-050 PQE0857 SG29-BF-003-070 706246
CS-008-Field Dup PPJ1108 SG29-CS-019-015 PQE0857 SG29-DC-001-008 PPJ1114 BF-003-Field Dup 706246
SG29-CS-009-055 PPJ1108 SG29-CS-020-035 PQE0857 SG29-DC-002-110 PPJ1114
SG29-CS-010-050 PPJ1108 SG29-CS-021-030 PQE0857 SG29-DC-003-070 PPJ1114
SG29-CS-011-070 PPJ1108 SG29-CS-022-025 PQE0857 SG29-DC-004-030 PQE0857

Data Precision
The degree of soil testing variation introduced during sample collection, shipping and analysis is assessed by 
determining the analytical RPDs between field samples and field duplicate samples; field samples and laboratory 
duplicates; LCS/LCSD pairs and MS/MSD pairs.  For a sample set, the smaller the RPDs, the greater the inferred 
precision or reproducibility, and the higher the confidence that the analytical results represent actual site condi-
tions.  The RPD between field samples and field sample duplicates can be heavily influenced by heterogeneous 
soil conditions.  Variation in a contaminant concentration at a soil sample location, particularly if the concentra-
tion is near the analytical detection limit, can produce high a RPD value regardless of the precision of the sam-
pling process.  RPD values for MS/MSD pairs, LC/LCD pairs, and laboratory duplicates are measures of the 
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laboratory’s analysis precision because they are derived from a single sample, not two samples from one sample 
location.
Table 7-2 (below) provides the DRO, GRO, and BTEX RPD between field samples and field duplicates.  Field 
duplicate analytical results for RRO were all non-detect (see Appendix D).
Table 7-2 RPDs are calculated using the following equation:

RPD = 100 x 2(D1 – D2)/(D1+D2)  
D1= Concentration of analyte in normal field sample 
D2= Concentration of analyte in duplicate sample

The QAP (NOAA 2006b) establishes data quality objectives (DQO) for precision RPD values as follows: DRO 
and RRO ± 30 %; GRO, benzene, toluene, ethylbenzene and xylenes ± 35 %.  
Analytical results for the four field sample/duplicate pairs indicate that DRO, GRO and BTEX concentrations are 
all below method detection levels; therefore, RPDs can be considered zero or at least not indicative of poor preci-
sion.
Review of RPD values for laboratory duplicates, MS/MSD pairs and LC/LCD pairs (see Appendix D) indicates 
that laboratory precision for work orders BP10628, PPK0211, PPJ1108, PPJ1114, PQE0857 and 706246 are all 
satisfactory.
In summary, the precision of the soil testing program for NOAA Site 29 East is satisfactory; no systemic sample 
processing issues were identified.

Table 7-2  Field Sample Precision Results

Sample ID1 DRO 
(mg/kg)

RPD 
(%)

GRO 
(mg/kg)

RPD 
(%)

Benzene 
(mg/kg)

RPD 
(%)

Toluene 
(mg/kg) 

RPD 
(%)

Ethylben-
zene (mg/

kg)

RPD 
(%)

Xylenes 
(mg/kg) 

RPD 
(%)

SG29-CS-008-060 ND< 15.3 0 ND< 2.27 0 ND<0.014 0 ND<0.028 0 ND<0.028 0 ND<0.05 0
SG29-CS-008-960 ND< 15.3 ND< 2.55 ND<0.016 ND<0.032 ND<0.032 ND<0.06
SG29-CS-014-030 ND< 15.4 0 ND< 2.47 0 ND<0.031 0 ND<0.062 0 ND<0.062 0 ND<0.12 0
SG29-CS-014-930 ND< 14.9 ND< 2.25 ND<0.028 ND<0.056 ND<0.056 ND<0.11
SG29-CS-026-070 ND< 15.3 0 ND< 3.21 0 ND<0.040 0 ND<0.080 0 ND<0.080 0 ND<0.16 0
SG29-CS-026-970 ND< 15.3 ND< 3.58 ND<0.045 ND<0.086 ND<0.090 ND<0.18
SG29-BF-003-070 ND< 12 0 ND<3 0 ND<0.03 0 ND<0.03 0 ND<0.03 0 ND<0.09 0
SG29-BF-003-970 ND< 13 ND<3 ND<0.03 ND<0.03 ND<0.03 ND<0.09

Note 1.  Field duplicates indicated with “9” in first digit of last three digits; “CS” in sample ID indicates excavation confirma-
tion sample;  “BF” indicates day-cover characterization sample.

RPD = relative percent difference; DRO = diesel range organics; GRO = gasoline range organics

Data Accuracy
Accuracy refers to the degree to which a measurement agrees with its true value.  Laboratories spike samples with 
known concentrations of target analytes to assess analytical accuracy by determining the percent recovery of the 
spike.  MS, MSD, LCS, LCSD and blank samples are used for accuracy determination.  Surrogate standards are 
also added to samples analyzed for organic constituents.
Surrogate recoveries for some analyses in Work Orders #’s PPJ1114 and PPK0211 fell outside laboratory control 
limits due to sample matrix interference (see Appendix D).  The laboratory determined that data quality was not 
affected.
All sample data from the work order sample groups were found to be representative and valid.  Data accuracy is 
considered acceptable for the Site 29 East analytical results. 
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Data Representativeness
Representativeness expresses the degree to which sample data accurately and precisely represent the true site 
characteristics being measured.  This project ensured representative data by adhering to QA/QC procedures during 
sample collection, storage, shipping and analysis.  Soil samples were analyzed for contaminants that were previ-
ously identified through several site investigations.  Samplers and laboratories met applicable ADEC qualification 
criteria.
The sample results provided by this report are judged to be representative of true site conditions based on observa-
tion of ChemTrack’s sampling techniques, and review of analytical precision and accuracy data.

Data Completeness
Completeness is a measure of the percentage of project-specific data that are valid.  When all data validation is 
completed, the percent completeness value is calculated by dividing the number of useable sample results by the 
total number of sample results obtained.  
The QAP DQO for completeness is 85 percent or greater; 100 percent data completeness was achieved for this 
project.

Comparability
Comparability expresses the confidence with which one data set can be compared with another.  Comparability of 
data is achieved by consistently following standard field and laboratory procedures and by using standard mea-
surement units in reporting analytical data.
This project used standard procedures for both field and laboratory processes, and the units used to express sample 
results are reasonable for concentrations encountered.  Data sets for this project are, therefore, deemed compa-
rable. 

8.0   CONCEPTUAL SITE MODEL

A conceptual site model (CSM) is used to evaluate exposure pathways for human health and ecological receptors.  
The following subsections provide an evaluation for each of the elements of the CSM for NOAA Site 29 includ-
ing: contamination sources, release mechanisms, impacted media, migration pathways, exposure routes, potential 
receptors, and a cumulative risk assessment. 

8.1	 SOURCES OF CONTAMINATION AND RELEASE MECHANISMS
The sources of contamination at NOAA Site 29 East were leaking fuel pipeline connections.  Contaminant sources 
at NOAA Site 29 West were rainwater runoff carrying DRO from NOAA Site 3 and leakage from derelict equip-
ment. 

8.2	 IMPACTED MEDIA
NOAA Site 29 East and West have soil contaminated with DRO above the ADEC Method Two cleanup criterion.  
Groundwater underlying NOAA Site 29 is contaminated with DRO, GRO and benzene above ADEC groundwater 
cleanup criteria as a result of historical operations at NOAA Sites 1, 2, and 3 (see Figure 3).

8.3	 MIGRATION PATHWAYS
Operations at NOAA Sites 1, 2 and 29 West ceased in the 1970s; operations at NOAA Sites 3 and 29 East ceased 
in the 1990’s.  Storage tanks, fuel drums and above ground pipelines were removed from these sites between the 
1970s and the 1990s.  Contaminated surface soil was removed from NOAA Site 3 in 1997 and from NOAA Sites 
1, 2, and 29 East in the fall of 2006/spring of 2007.  All derelict equipment was removed from NOAA Site 29 
West in 2007 (Appendix A, Photograph 27).  These corrective actions have eliminated the sources of Site 29 pe-
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troleum contaminants.  Surface transport pathways no longer exist at NOAA Site 29 East and are unlikely at Site 
29 West’s small areas of DRO contaminated soil.
Subsurface transport pathways include vertical migration through the vadose zone and lateral migration in 
groundwater.  

8.4	 EXPOSURE ROUTES
Direct exposure pathways involve direct contact (human or ecological) with contaminated media.  Indirect ex-
posure pathways involve contamination traveling through the environment to a location at which the receptors 
(human or ecological) are exposed.
Potential direct exposure pathways include dermal contact with or ingestion of petroleum contaminated soil.  
Corrective actions at NOAA Site 29 have resulted in either the complete removal of PCS, or leaving PCS with 
contaminant concentrations below ADEC Method Two ingestion criteria (see Table 8-1 below).  Dermal contact 
with DRO contaminated soil remains a possibility at Site 29 West at the two locations found to be contaminated 
in 1994, and at Site 29 East if soil excavation were to expose areas left contaminated at 11 feet bgs and 6 feet bgs 
(see Figure 12).
Potential indirect exposure pathways include inhalation of contaminated soil particles transported off site by the 
wind, and ingestion of surface water or groundwater containing dissolved contaminant phases.  DRO contaminat-
ed soil remaining at NOAA Site 29 is found in concentrations below the ADEC Method Two inhalation criterion 
(see Table 8-1 below).  Hydrogeological studies (TTEMI 2005a) have determined that contaminated groundwater 
in the vicinity NOAA Site 29 does not pose a threat to the island’s drinking water supply.  Modeling indicates that, 
even under maximum pumping conditions, the groundwater underlying NOAA Site 29 will not fall within the 
municipal water well area of influence due to distance and geological features, such as faults, between the wells 
and this site.  Investigations (TTEMI 2005b) have found that the total dissolved solids (TDS) concentration in the 
groundwater in the vicinity of Site 29 exceeds the ADEC drinking water quality standard of 500 milligrams per 
liter (mg/L).  The elevated TDS concentration is indicative of saltwater intrusion from the nearby Bering Sea into 
the island water table, and means that groundwater in the vicinity of Site 29 will likely never be used as a drink-
ing water source.  Sheen attributable to petroleum contaminated groundwater has not been observed on the Bering 
Sea.  There are no indirect exposure pathways for ingestion of surface or groundwater. 

8.5	 POTENTIAL RECEPTORS
NOAA Site 29 East is undeveloped and primarily used by island residents for access to the Bering Sea.  There is a 
potential for dermal contact with DRO contaminated soil by future workers who excavate in areas where PCS has 
been left in place below the ground surface (see Figure 12).  The two hot spots in NOAA Site 29 West are located 
in or alongside a roadway used for access along the City waterfront.  There is a potential for dermal contact with 
DRO contaminated soil in these locations.  There is no discernable indirect exposure pathway for human or eco-
logical receptors within Site 29.

8.6	 CUMULATIVE RISK ASSESSMENT
Cumulative risk is defined as the sum of risks resulting from multiple sources and pathways to which humans are 
exposed.  When more than one hazardous substance is present at a site or multiple exposure pathways exist, the 
cleanup levels in Table B1 of 18 AAC 75.341 and Table C of 18 AAC 75.345 may need to be adjusted downward.  
In accordance with the requirements outlined in 18 AAC 78.600, NOAA must ensure that the cumulative cancer 
risk remaining after the completion of the corrective action does not exceed 1 in 100,000 (1 x 10-5) and that the 
cumulative non-carcinogenic hazard index (HI) does not exceed 1.0.  Each contaminant detected above one-tenth 
of the Table B1 inhalation or ingestion or Table C cleanup levels must be included in cumulative risk calculations 
for exposure pathways that are shown to be complete based on the site-specific CSM.  For NOAA Site 29, the 
only known complete exposure pathway is potential dermal contact.
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Site 29 contaminants requiring cumulative risk evaluation are benzene, toluene, ethylbenzene and xylenes 
(BTEX).  ADEC does not include DRO, GRO and RRO in cumulative risk analysis.  As shown in Table 8-1 be-
low, the remaining BTEX concentrations do not exceed one-tenth of their corresponding Table B1 cleanup levels; 
therefore, the cumulative cancer risk for contaminants remaining at Site 29 does not exceed 1 x 10-5, and the 
cumulative non-carcinogenic hazard index is below ADEC’s criterion of 1.0.

Table 8-1  Cumulative Risk Determination

Chemical of Concern DRO GRO Benzene Toluene Ethylbenzene Xylenes

Table B.1 Soil Cleanup Level (mg/kg)1

Ingestion 10,250 1,400 290 20,300 10,000 203,000
Inhalation 12,500 1,400 9 180 89 81

One-Tenth Table B.1 Cleanup Level (mg/kg)
Ingestion NA NA 29 2,030 1,000 20,300
Inhalation NA NA 0.9 18 8.9 8.1
Highest Site Concentration (mg/kg)2 3,880 72.9 0.0178 0.709 2.06 3.05
Site Concentration > 1/10 Table Criteria? NA NA No No No No 

Note 1 – Table B.1 Cleanup Level based on “Under 40-Inch Zone”.
Note 2 – Highest Site Concentration obtained from confirmation sample analytical results listed in Table 6-1.
NA – ADEC does not include DRO, GRO and RRO in cumulative risk calculations.

9.0   CONCLUSIONS AND RECOMMENDATIONS

The following subsections present conclusions and recommendations for NOAA Site 29 based on corrective ac-
tions performed in 2006 and 2007.

9.1	 CONCLUSIONS
Petroleum-contaminated soil has been removed from NOAA Site 29 to the extent practicable.  Soil contaminated 
with DRO in concentrations above the ADEC cleanup criterion remains at Site 29 East in one area where equip-
ment refusal was reached at 11 feet bgs, and in another area, starting at 6 feet bgs, that was left in place as a buffer 
to the Bering Sea (Figure 12).  The buffer between the Bering Sea and the site excavation reduces the potential for 
storm seas breaching the excavation and carrying away fill material and contaminants, a scenario of concern to the 
community.  
Environmental investigations found no soil contamination associated with the buried pipeline in Site 29 West; 
however, two sample locations in the vicinity of the site returned analytical results with DRO concentrations 
above the ADEC cleanup criterion.  The sample locations were chosen during a 1994 investigation based on 
observed spills that likely occurred/were occurring after the 1984 transfer of property from the federal govern-
ment to the City of St. George.  The contaminated “hot spots’ are located in or adjacent to an access road, in an 
area known to be traversed by underground power and sewer lines.  The City of St. George is not able to verify 
the locations of these lines.  Any excavation attempt would require leaving soil in place to prevent undermining or 
damaging the utilities, if located.  The potential benefit to be derived from removing these hot spots is limited, and 
when compared to the risk of damaging the utilities, it is evident that it is not practicable to excavate these areas.
DRO concentrations remaining in the soil at Site 29 East and West are well below the ADEC cleanup criteria for 
inhalation and ingestion.  The cumulative cancer risk for remaining contaminants does not exceed 1 x 10-5, and the 
cumulative non-carcinogenic hazard index is below ADEC’s criterion of 1.0.
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The depth to the water table in the vicinity of Site 29 is approximately 15 feet bgs and contaminated with DRO, 
GRO and benzene.  Due to its shallow depth and the history of operations at the adjacent NOAA Site 1- For-
mer Diesel Tank Farm, Site 2 – Former Drum Storage Area, and Site 3 – Inactive Gas Station, it is likely that 
the groundwater became contaminated with petroleum products soon after fuel storage operations began in the 
1950’s.  The removal of 1,624 yd3 of PCS from Site 3 in 1997, and 16,540 yd3 of PCS from Sites 1, 2, and 29 in 
2006/2007 should largely mitigate further introduction of contaminants to the groundwater.  Environmental inves-
tigations have shown that the groundwater in vicinity of Site 29 is not potable due to elevated TDS concentrations 
resulting from sea water intrusion.  Hydrogeological investigations have determined that contaminated ground-
water in this area will not be drawn into the community’s drinking water wells, even under maximum pumping 
conditions.  Direct groundwater cleanup action, such as extraction wells, is not warranted and not practicable.  
NOAA has committed to long-term groundwater monitoring to determine the effectiveness of the cleanup actions 
undertaken at Sites 1, 2, 3 and 29.

9.2	 RECOMMENDATION
NOAA requests written confirmation from ADEC that all appropriate corrective actions have been completed for 
mitigating petroleum contamination at NOAA Site 29 on St. George Island, Alaska, and that ADEC grants a con-
ditional closure not requiring further remedial action from NOAA.  NOAA understands ADEC will/may require 
additional containment, investigation, or cleanup if subsequent information indicates that the level of contamina-
tion that remains does not protect human health, safety, or welfare, or the environment.
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APPENDIX A:  PHOTOGRAPHIC DOCUMENTATION

Photograph 1.	 NOAA Site 29 East Excavation	 18 October 2006 
View of Site 29 East prior to start of petroleum-contaminated soil excavation.  Looking northeast.

Photograph 2.	 NOAA Site 29 East Excavation	 18 October 2006 
View of NOAA’s Caterpillar 320B excavator moving onto the site.  An old road bed was found beneath the tundra 
grass, allowing access without the need for building a temporary road. Looking northeast. 
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Photograph 3.	 NOAA Site 29 East Excavation	 18 October 2006 
Start of excavation around Hart Crowser sample location EO-SS-3; see Figure 6 of the report.  Looking west.

Photograph 4.	 NOAA Site 29 East Excavation	 18 October 2006 
View of grey petroleum-contaminated soil layer and an abandoned 8-inch diameter asbestos-cement pipe encoun-
tered at about three feet below the ground surface.   Facing southwest.
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Photograph 5.	 NOAA Site 29 East Excavation	 18 October 2006 
Grey contaminated soil layer and asbestos-cement pipe exposed during the excavation.  Looking southwest.

Photograph 6.	 NOAA Site 29 East Excavation	 18 October 2006 
View of grey soil that was contaminated by both sewage leakage from the asbestos-cement pipe and fuel from 
leaking aboveground pipelines that traveled sub-surface along the asbestos-cement pipe.  Steven McCain, 
ChemTrack Project Manager, in photo.  Looking north-northeast.
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Photograph 7.	 NOAA Site 29 East Excavation	 20 October 2006 
View of abandoned blue plastic discharge line from the inactive fish processing plant which crossed over the 
abandoned asbestos-cement sewer line (in photo center left). Looking northeast.

Photograph 8.	 NOAA Site 29 East Excavation	 20 October 2006 
View of contaminated soil excavation that followed an abandoned asbestos-cement pipeline.  Looking northeast.
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Photograph 9.	 NOAA Site 29 East Excavation	 21 October 2006 
Steven McCain, ChemTrack, collecting soil samples from excavator bucket.  Looking southwest.

Photograph 10.	 NOAA Site 29 East Excavation	 23 October 2006 
View of asbestos-cement pipe left behind in Bering Sea buffer set-back.  Note beach in upper right.  Looking 
northwest.
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Photograph 11.	 NOAA Site 29 East Excavation	 3 November 2006 
Backfilling excavation around Hart Crowser sample location EO-SS-3; see Figure 6 of the report.   Looking 
southwest.

Photograph 12.	 NOAA Site 29 East Excavation	 6 November 2006 
Backfilled excavation.  Looking north.
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Photograph 13.	 New City Landfill	 9 September 2006 
View of ramp built into interior of the City of St. George’s new landfill site to allow access for stockpiling petro-
leum-contaminated soil for use as municipal waste day cover.   Looking east.

Photograph 14.	 New City Landfill	 7 October 2006 
Pushing soil into five foot high municipal waste day cover stockpiles at the new landfill.  Looking northeast.
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Photograph 15.	 New City Landfill	 11 November 2006 
Asbestos-cement pipe, covered with liner and asbestos caution tape, prior to burial at the City’s new landfill.

Photograph 16.	 Scoria Borrow Pit	 9 May 2007 
Clearing snow at scoria backfill borrow area to enhance melt and ground thaw.
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Photograph 17.	 NOAA Site 29 East Excavation	 11 May 2007 
Start of excavation around Hart Crowser sample location EO-SS-12 and EO-TP-1; see Figure 6 of the report.  
Looking east.

Photograph 18.	 NOAA Site 29 East Excavation	 11 May 2007  
Excavating around Hart Crowser sample location EO-SS-12 and EO-TP-1.  Looking east.
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Photograph 19.	 NOAA Site 29 East Excavation	 11 May 2007 
Access road into the site.  Looking southeast.

Photograph 20.	 NOAA Site 29 East Excavation	 11 May 2007 
Shallow excavation of contaminated soil.  Looking north.
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Photograph 21.	 NOAA Site 29 East Excavation	 11 May 2007 
Grey diesel-range organics (DRO) contaminated soil.

Photograph 22.	 NOAA Site 29 East Excavation	 12 May 2007 
Continued excavation around Hart Crowser sample location EO-SS-12 and EO-TP-1.  Note pickup truck in 
background is parked on filled excavation of Hart Crowser sample location EO-SS-3, excavated in October 2006.  
Looking west.
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Photograph 23.	 NOAA Site 29 East Excavation	 13 May 2007 
Final excavation extents around Hart Crowser sample location EO-SS-12 and EO-TP-1.  Looking west.

Photograph 24.	 Old City Landfill	 13 May 2007 
View of the City of St. George old landfill site where DRO contaminated soil was landspread over the cap.  Look-
ing northeast.
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Photograph 25.	 NOAA Site 29 East Excavation	 21 June 2007 
View of backfilled excavation around Hart Crowser sample locations EO-SS-12 and EO-TP-1.  Looking east.

Photograph 26.	 Old City Landfill	 21 June 2007 
View of a fence section dragged behind an ATV to till in seed and fertilizer spread over old landfill site after petro-
leum-contaminated soil landspreading.  Looking northeast.
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Photograph 27.	 NOAA Site 29 West Derelict Equipment Removal	 2 July 2007 
Removing abandoned equipment from Site 29 West.   James Merculief, local citizen employed by ChemTrack, in 
photograph foreground.  Looking south.

Photograph 28.	 NOAA Site 29 East Excavation	 14 August 2007 
View of backfilled, seeded and fertilized excavation area around Hart Crowser sample location EO-SS-3. Looking 
north. 
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Photograph 29.	 NOAA Site 29 East Excavation	 14 August 2007 
View of backfilled, seeded and fertilized excavation area around Hart Crowser sample locations EO-SS-12 and 
EO-TP-1. Looking northwest.

Photograph 30.	 Old City Landfill 	 14 August 2007 
View of seeded and fertilized old landfill cap.   Looking northeast.
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