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EXECUTIVE SUMMARY

This report presents results and findings of contaminant studies
performed at abandoned military installations on the following
U.S. Fish and Wildlife Service (Service), Alaska Maritime
National Wildlife Refuge (NWR) lands: Attu Island, Tanaga Island,
Little Kiska Island, Great Sitkin Island (Fox Creek Drainage),
Semisopochnoi Island. Study efforts centered on determining
what, if any, contaminants [i.e., organochlorines, polynuclear
aromatic hydrocarbons (PAHs), inorganics] from military
activities may have entered the surrounding environment.

The Service's effort to determine the presence or absence of
contaminants at the abandoned facilities is necessary because
there is a potential for contaminants to be transferred through
the food chain to Service trust resources. Identified in the
report are: 1) contaminated sites requiring remediation
activities and 2) recommendations for additional study and
cleanup for use by the Alaska Maritime NWR manager.

From June 1942, until August 1943, Kiska and Little Kiska Island
were occupied by the Japanese. After Allied (American and
Canadian) forces invaded and reoccupied the islands in August
1943, they established bases in and around Kiska Harbor. During
World War II., Great Sitkin Island was used as a fuel depot for
the Navy base on Adak Island. Attu Island was occupied by the
Japanese Army from June 7, 1942, to May 30, 1943. The
battlefield used to reoccupy the island covers 15 square miles on
the eastern side of the island. Presently the U.S. Coast Guard
occupies 1800 acres and operates a Loran navigation station. A
Naval construction battalion of Seabees was sent to Tanaga in
September 1943 to maintain U.S. military presence in the
Andreanof Islands Group and to assist the Naval Operating Base at
Adak. Other possible operations on Tanaga may have included an
Army Aircraft Warning Service and a Naval weather station. The
Atomic Energy Commission constructed scientific and weather
stations on Semisopochnoi Island to monitor their nuclear tests
on Amchitka Island. In 1973, all equipment and structures were
removed from the island by Navy helicopter and the occupation
site cleaned up.

Each project site is known to contain "petroleum, oil, and
lubricant products" (POLs), spills and electrical transformers
which may contain polychlorinated biphenyls (PCBs); therefore,
more than 530 soil/sediment samples and 31 biological samples
were collected and analyzed as part of the study. The 89
soil/sediment and 7 biological sample sites included, but were
not limited to, POL spill locations, drum disposal areas, power
generating facilities, solid waste dumps, waste storage areas,
housing facilities, garages, lakes, catch basins and natural and
man-made drainage areas.

Data indicate that the most contaminated island investigated is

Attu Island and that its numerous petroleum seeps and spills pose
a direct threat to the refuge's aquatic and wildlife resources.
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Further consultation with the U.S. Environmental Protection
Agency might conclude that Coast Guard personnel stationed on
Attu Island and recreate around the island may also be at risk,
as high levels of PCBs (9000 ppm) occur on the island. It is
important to note that are other areas on Attu Island (e.g.
Holtz Bay, Alexai Point/Creek, Upper West Massacre Valley) that
have not been inspected for contaminants. Conducting such
inspections may discover areas more contaminated than those
already identified in this report.

Tanaga Island, with its low-level PCB contamination and petroleum
seep is ranked as the second most contaminated site. Of less
immediate concern is the contamination in Great Sitkin Island's
Fox Creek drainage (not to be confused with Great Sitkin Island's
highly contaminated Little Fox Creek drainage; see Crayton,
1990), Little Kiska Island and Semisopochnoi Island, as the
number and concentrations of hazardous substances and POL
constituents were generally less than those found on Attu and
Tanaga islands.

Potential biological receptors (i.e., organisms subject to being
contaminated) from soil contamination found on each of the
islands include vegetation, birds, small mammals and humans.
Service trust resources potentially affected include migratory
birds and anadromous fish. Major media or pathways of concern
for all the sites are dermal contact with soil, sediment, water,
or waste; inhalation of contaminated suspended particles; and
ingestion of contaminated soil and waste. The main migration
pathway of concern is transport of contaminated surface soils via
runoff into nearby stream habitat.

Efforts must be initiated to: 1) fully identify the contaminant
release pathways, 2) prevent the migration of contaminants at
concentrations that pose a threat to wildlife and other natural
resources, and 3) confirm cleanup operations during the
remediation process. The responsibility for such efforts lies
with the U.S. Army Corps of Engineers (Corps), as the Corps
administers the Department of Defense's Defense Environmental
Restoration Program (Program) which is designed to identify,
evaluate, and cleanup hazardous waste sites on abandoned military
bases and restore the areas to their near original state by
implementing remedial actions. All the islands have been
identified by the Corps as low-priority Program sites.

In conclusion, it is recommended that:

1. appropriate Regional Office, Field Office and Refuge staff
meet to develop a strategy to facilitate a timely cleanup of
the affected sites. At a minimum, a letter from our
Regional Director to Colonel John W. Pierce [U.S. Army Corps
of Engineers, Alaska District (Corps))] should be sent
informing him of our findings, as the Corps has legislative
responsibilities under the Defense Environmental Restoration
Program to cleanup abandoned military facilities in Alaska.
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the U.S. Army Corps of Engineers, under the auspices of the
Defense Environmental Restoration Program and in
consultation with the U.S. Fish and Wildlife Service, .
conduct detailed site investigation studies on (in priority)
Attu Island, Tanaga Island, Great Sitkin Island (Fox Creek
Drainage), Little Kiska Island and Semisopochnoi Island to
substantiate Service findings and delineate the full extent
of contamination. Attu Island investigations should include
Holtz Bay, Alexai Point/Creek and upper West Massacre
Valley.

the U.S. Army Corps of Engineers U.S. Environmental
Protection Agency and Service meet to develop a remediation
strategy and identify funding sources, to initiate response
actions (institutional, containment, treatment and/or
disposal) at the following contaminated sites which pose the
greatest and immediate threat to wildlife and natural
resources:

Attu: 3, 13, 22, 28, 38, 42, 43, 47, 50, 53, 58,
66, 67 and 68.

Tanaga: 5, 8 and 15.

Great Sitkin: 3
(Fox Creek drainage)

the U.S. Coast Guard on Attu Island and the U.S.
Environmental Protection Agency be informed of our findings
about Attu Island's PCB contamination so that measures can
be initiated, in concert, to investigate potential problems
and if appropriate, minimize the exposure of military
personnel.
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INTRODUCTION

This investigation was conducted in 1988, 1989 and 1990 at
abandoned military facilities on Attu, Tanaga, Little Kiska,
Great Sitkin, and Semisopochnoi islands - all are located within
the Aleutian Islands Subunit of the Alaska Maritime National
Wildlife Refuge (Refuge) (Figure 1). The Principal Investigator
was Wayne M. Crayton from the Ecological Services Anchorage field
office, who was assisted by Nancy Norvell and other staff fronm
the Refuge. In 1987, the U.S. Fish and Wildlife Service
(Service) conducted a similar investigation on abandcned and
active military facilities on Kiska, 2dak, Agattu, and CGreac
Sitkin islands (Crayton, 1990). Both investigations centered on
determining what, if any, contaminants (i.e., organochlorines,
polynuclear aromatic hydrocarbons, inorganics) from military
activities may have entered the surrounding refuge environment.

Organochlorine compounds are normally associated with
polychlorinated biphenyls (PCBs), pesticides, herbicides,
insecticides, rodenticides and other biological control agents.
Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous in nature
but it is the anthropogenic-derived compounds (usually petroleum-
related) that pose the greatest environmental threat. Inorganics
are comprised of biologically essential (e.g. iron, zinc) and
non-essential (e.g. mercury, lead) elements which typically are
found in concentrations less than 1 part per million (ppm).

Each project site is known to contain "petroleum, oil, and
lubricant products" (POLs) and spills and electrical transformers
which may contain PCBs. Extensive leaching of POLs and PCBs into
the surrounding environment, depending on their chemical make up
and concentration, could pose a threat to fish and wildlife
resources.

The Service's effort to determine the presence or absence of
contaminants at the abandoned facilities is necessary because
there is a potential for contaminants to be transferred through
the food chain to Service trust resources (migratory birds,
anadromous fish).

The Department of Defense has initiated a program [Defense
Environmental Restoration Program (Program), P.L. 98-212,97 Stat.
1427, Dec. 8, 1983] designed to identify, evaluate, and cleanup
hazardous waste sites on abandoned military bases and restore the
areas to their near original state by implementing remedial
actions. The Program is administered by the U.S. Army Corps of
Engineers (Corps) and complies with the U.S. Environmental
Protection Agency Superfund regulations. Of the five abandoned
military facilities being investigated by the Service, only
Tanaga Island has had a Corps-sponsored site investigation. No
Corp-sponsored cleanup has occurred on any of the islands to
date.
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Included in this report is a summary of field activities, and an
interpretation of analytical data. Contaminated sites requiring
remediation activities and recommendations for additional study
and cleanup are also identified for use by the Refuge manager in
administering the refuge.

STUDY AREAS

For further information about the pilot study's goals, objectives
and background, please refer to the study plans located in
Appendix A. Also, please refer to the study's sample catalcgs
(Appendix B) for a more technical discussion of sample collecticn
methods and handling, and analytical costs.

ATTU ISLAND

Attu comprises 223,312 acres and is the western-most island in
the Aleutian Chain (Figure 1). Attu was occupied by the Japanese
Army from June 7, 1942, to May 30, 1943. A battlefield used to
reoccupy the island covers 15 square miles on the eastern side of
the island (Figure 2). At present the U.S. Coast Guard occupies
1800 acres and operates a Loran navigation station. World War II
debris consists of quonset huts, wood frame buildings, pumphouses
for water and fuel, ammunition magazines, concrete foundations,
utility poles, steel fuel tanks and miscellaneous debris (U.S.
Army 1977). Maps of the area indicate many tank farms were
established on Attu, particularly in Navy Town. Records
(available upon request) show an elaborate distribution system
consisting of underground pipelines and pumping stations. At a
minimum, 200,000 barrels of Bunker "C" fuel oil, 28,000 barrels
of aviation gasoline and 31,000 barrels of diesel oil were stored
in Navy Town. Information is not available about what was stored
in the Army's tank farms.

A total of 239 soil, 149 sediment and 19 fish samples were
collected from 68 sites (Figure 3). A brief description of each
site follows. :

Site AT-1 Engineer Hill: Fuel Tank. About 700 feet from the
left side of the road is a large square fuel tank. Fuel has
spilled out of the tank and is draining over the edge of a small
cliff. A sandy, vegetation-laden soil sample was collected.

Site AT-2 Engineer Hill: Cement Foundation. East of the
drainage marking the beginning of the East Massacre Valley there
is a large cement foundation with 25 spray cans, white piles of
powder and milk can-looking containers piled on the floor. Next
to the foundation is a large 500-gallon tank with a spigot
leaking a viscous yellow liquid draining. Rusty open barrels
were strewn about the site. Wooden structures and pieces of wood
were scattered throughout the site also. A sediment sample was
collect from a stream which collects runoff from this area and
drains into East Massacre Valley.
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Site AT-3 Jarmin Pass Dump. This site is located at the upper
east end of West Massacre Valley and below Jarmin Pass. The site
is a combined barrel dump and solid waste dump, located on the
side of a cliff and along a stream. Barrels, pieces of plane and
bed springs, are among the debris strewn along the cliff. At the
bottom of the cliff, there are approximately 100 barrels stacked
neatly next to the stream. A viscous yellow liquid is present
throughout the area and a strong fuel aroma permeates the air.
Water flowing through the site has an o0il sheen which drains into
West Massacre Valley. Wet, fuel-permeated soil was collectead
from around the site.

Site AT-4 Hogback Ridge: Church Pond. The site, located near a
collapsed church, is a drainage ditch which has widened into a
small pond. A sediment sample was taken.

8ite AT-5 East Massacre Valley: Dump. This site contains many
barrels and jerry cans. A large wooden 20-foot-high platform
with a ramp leading up the to the platform, is next to the dump
and a small lake. About 75 feet from the barrels and cans exists
a small area of spilled asphalt, paint and grease. Soil samples
were collected slightly down-slope from spilled asphalt and
paint.

Site AT-6 East Massacre Valley: Foundation Ponds. The site
contains a cement pad with paint cans strewn about. Orange and
vyellow flecks were on the cement pad and on the ground
surrounding the cement pad. A sediment sample was collected from
the small ponds to the east of the foundation.

Site AT-7 East Massacre Valley: Several Sites. This area
encompasses several contaminated sites; a large work shed with
spray cans, paint cans, batteries, and oil barrels. A large
furnace, large square fuel containers, o0il heaters and a workshop
also exist in the area. The area is bordered by two streams;
sediment samples were collected from the stream flowing from the
contaminated sites.

S8ite AT-8 East Massacre Valley: Creek Drainage. This sediment
sampling site is located at the confluence of the two streams
that surround Site AT-6. One branch of the stream is rust-
colored and the other branch was clear. However, up the clear
branch an oil-like substance was discovered seeping from the bank
into the streamn.

S8ite AT-9 Beach Road: Gymnasium Barrel Dump. This site is a
barrel dump located in a small beach-zone drainage, next to the
old gymnasium. The dump has discolored the surrounding soil.
Sandy, soil samples were collected.

8ite AT-10 Beach Road: Transformer. A utility pole, on a beach
berm about 100 feet back from Beach Road, contains a rusted-out
transformer. Sediment samples were collected in a small pond
below the transformer pole. In 1990, soil samples were collected
at the base of the utility pole.
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8ite AT-11 Casco Cove: Barrel Dump. A soil sample was
collected from a boulder spit containing a pile of barrels, which
is surrounded by a band of green and black-colored soil.

Site AT-12 Navy Town: Stream. This site is near large asphalt
tanks east of Navy Town. Sediment was collected at the
confluence of two streams behind the asphalt tanks. One of the
streams flows through the fuel tank farm and the other stream
flows through the asphalt tank-area.

Site AT-13 Navy Town: Pumping Station. Socil samples were
collected around the station, which is heavily contaminated with
fuel-laden soil. At the lower pumping station there are pipes
crossing the stream, one of which was cracked and leaking oil
into the stream.

Site AT-14 Navy Town: Upper Drainage. This sediment sampling
site is located in a drainage below Coast Artillery Hill, which .
contains collapsed and intact fuel tanks. Fuel pipelines
crisscross the drainage.

Site AT-15 Navy Town: Fuel Tank Basin. Sediment was collected
in a small, low wet area below two fuel tanks (among several).
Although collapsed, the tanks contained fuel and had oil pooled
around its base.

Site AT-16 Navy Town: Unknown Building. Sediment was collected
from a low area west of a collapsed wooden building. Utility
poles and assorted metal debris litter the area.

Site AT-17 Navy Town: Upper Drainage. This sediment sampling
site lies below sites AT-15 and AT-16 in a wetland. The site was
sampled to determine if contaminants have drained into the area
from the various deteriorated fuel tanks.

Site AT-18 Coast Artillery Hill: Barrel Dump. A sandy soil
sample was collected below a pile of barrels, which was leaking
asphalt and an unknown POL substance.

Site AT-19 Coast Artillery Hill: Debris Pile. This soil
sampling site contains electrical transformers, piles of debris,
a large wooden platform (100x75ft) and piles of scrap metal. The
potential for drainage from this site (over the cliff) is high,
since a stream borders the area and the soil is porous.

Site AT-20 Coast Artillery Hill: Pit Ponds. Sediment was
collected from small ponds surrounding a pit which contained a
building that may have contained ammunition.

Site AT-21 Coast Artillery Hill: Drainage. Sediment was
collected at the mouth of a stream draining the area southwest of
Coast Artillery Hill.



S8ite AT-22 Coast Artillery Hill: Quonset #1. Down from the
turnoff to the pass, soil was collected below the fifth quonset
hut.

8ite AT-23 Coast Artillery Hill: Quonset #2. Down from the
turnoff to the pass, soil was collected below of the fourth
quonset hut.

Site AT-24 Lake Elwood: Sediment. Located at the base of Coast
Artillery Hill, sediment was collected from Lake Elwood. Within
the drainage, ten fuel tanks are positioned on the side of
Terrible Mountain and about fifty fuel tanks are located on Coast
Artillery Hill. The stream leading from the lake was rust-
colored. .

8ite AT-25 Lake Elwood: Fish. Minnow traps were set at Lake
Elwood but no fish were caught.

S8ite AT-26 Lake Nevidiskov: Fish. Control fish samples were
collected from this lake on the Cape Wrangell side of the island.
Unfortunately the samples were lost.

Site AT-27 East-West Runway Debris Pile. Sediment samples were
collected from a ditch which surrounds a debris pile located in
one of the runway revetments. The pile contained collapsed
building material and barrels.

8ite AT-28 Peaceful River Valley: Asphalt Barrel Dump #1. This
site is a large (250) barrel dump which was burned to dispose of
asphalt. Asphalt flowed from the site towards a stream. Soil
was sampled in the center of this area where the asphalt had
fractured.

Site AT-29 Peaceful River: Sediment. Sediment was collected
where the river flows under the north-south runway. The river
receives runoff from all the contaminated sites in the Peaceful
River Valley. Dolly Varden (Salvelinus malma) were collected
from this site in 1990.

Site AT-30 Casco Point: Transformer. Located on the east side
of the neck of Casco Point, sediment was collected around a
possible electrical transformer. The site has poles that a
transformer could have been mounted on. Wooden debris also
surrounds the area.

Site AT-31 Murder Point: Utility Pole. This site is located
about one quarter of a mile from the Service cabin. Wooden debris
and utility poles litter the area. Soil was collected from
around the area.

Site AT-32 Lake Nicholas: Fish. Threespine stickleback
(Gasterosteus aculeatus) were collected from the lake, which is
northeast of Massacre Bay. Bassett Creek (Site AT-40) flows into
this lake.



8ite AT-33 Murder Point: Workshop(?). Soil was collected
around a hole in the ground located behind a wooden building.

The building may have been a workshop and perhaps something could
have been poured into this hole. If there was anything in the
building that could have leaked it would have leached towards
this hole.

Site AT-34 Murder Point: Quonset Hut Ditch. This site contains
a line of collapsed quonset huts alongside the hill that faces
Casco Cove. Sediment samples were collected from several
drainage ditches leading from the guonset huts. No obvious
sources of contamination were discovered.

S8ite AT-35 Murder Point: Lake #1. Sediment samples were
collected from a lake surrounded by many machine gun
emplacements, quonset hut pits and debris piles.

S8ite AT-36 Murder Point: Lake #2. Sediment samples were
collected from a lake surrounded by a water tower and two
buildings used as a communications center.

Site AT-37 Murder Point: Radio Tower Buildings. Sediment
samples were collected in a wet area, down-gradient from four
radio towers laying on the ground and two buildings.

Site AT-38 Murder Point: Leaking Barrels. Soil was collected
from an area surrounding debris and ten leaking barrels (probably
grease). The soil was bare under and around these barrels.

S8ite AT-39 Jim Fish Valley: Debris Pile. The area smelled of
POLs. A kiln-like structure was located alongside wood debris
and old barrels. Soil was collected at the base of barrels.

S8ite AT-40 Bassett Creek. The creek was clear, clean and
shallow. Sediment and Dolly Varden samples were collected at the
Chichagof Road bridge crossing.

Site AT-41 Siddens Valley: Dump. Dump containing barrels,
metal, glass, sheet metal and other debris. No ammunition found.
Soil sample collected east of the dump in a drainage ditch
leading out from the dump.

S8ite AT-42 Siddens Valley: Powerhouse. Large metal quonset-
like structure. Interior had been gutted. 12-volt batteries
litter the concrete floor. Soil sample collected from outside
front and back doors.

Site AT-43 Siddens Valley: Powerhouse Fuel Tank. There was
evidence of fuel spilled at the base of the tank. Bullet holes
pocketed the tank's sides. The tank is about 15 feet tall and 5
feet high. Six inches of fuel remains inside. Soil samples
were collected directly below the spout and two feet beyond.



Site AT-44 Storage Tunnel Creek. This creek appears to be a
tributary to Bassett Creek. Sediment was collected from a
channel whose water appears to have originated from inside the
two storage tunnels. The tunnels were constructed to store
supplies and house troops.

Site AT-45 Upper Henderson River Bridge. Rust-colored sediment
and Dolly Varden were collected upstream of the upper-most
bridge.

Site AT-46 Peaceful Valley: Barrel Dump. This barrel dump is
located within the Peaceful River floodplain and appears to have
been flooded over the years. Hundreds of barrels exist, some
partially buried. Wet soil samples were collected from low areas
below the dump. No POLs were found, but asphalt was discovered
in some barrels.

Site AT-47 Peaceful Valley: Asphalt Barrel Dump #2. This
approximately two-acre-area is covered with solidified asphalt.
Hundreds of "burned out" barrels lie in the center of the two
acres. Berms constructed to contain the asphalt were breached,
as a "river of asphalt" was found flowing into the Peaceful
River. Soil samples were collected from around the site, as no
soil was available within the site.

Site AT-48 Casco Cove Transformer. Soil samples were collected
directly below a single transformer, which was mounted on a
utility pole. Bullet holes pocketed the transformer and its
bottom had rusted away.

Site AT-49 Casco Beach Road Barrel Dump. 500+ drums in various
stages of deterioration lie in a low area with a small drainage
ditch leading out from the dump. Soil was .collected alongside
the ditch and from under a few of the barrels.

Site AT-50 Navy Town: Paint Shop. A wooded structure had
collapsed onto barrels and buckets of paint. Many of the
containers had rusted away. Soil was not available to collect so
paint chips were collected instead.

S8ite AT-51 Navy Town: Concrete Slab. A large wood structure
had fallen, exposing a 20-foot by 100-foot concrete slab. On the
slab were various appliances, metal debris and a furnace. No
soil was available in the site so moss and associated soil was
collected by scrapping it off the concrete.

8ite AT-52 Navy Town: Utility Pole Platform. A utility pole,
from which electrical transformers were hung, had fallen on a
wooded structure and was subsequently burned. Soil samples were
collected next to the transformer, beneath the wooden floor.
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8ite AT-53 Navy Town: Lube 0il Drum Spill. A 50-to-100 square
foot area has been heavily contaminated with POLs. Drum
impressions in the soil indicate that about 10 drums were in the
area. Soil samples were collected from around the spoiled area.
Site AT-54 Navy Town: Collapsed Building. A wood structure had
collapsed on itself burying hundreds of 10-gallon barrels
containing an unknown white crystalline substance. The barrels
contents were collected for analyses.

Site AT-55 Navy Town: Garage. Soil was collected in an intact,
single car garage. The soil appeared tainted with FOLs.

Site AT-56 Coast Guard Pumphouse Pool. Dolly Varden samples
were collected from within the pumphouse reservoir and in an
adjacent Peaceful River wetland. ,

S8ite AT-57 Navy Town: Hall Furnace. Soil samples were
collected around the vicinity of a furnace, which was centrally
located in a large collapsed wooden structure. There was
evidence of POLs throughout.

Site AT-58 Navy Town: Radio Shack (?). Soil samples were
collected around, what appeared to be a portable, metal building
(6X8X8) containing many electrical sockets and associated wiring.
Deteriorated 12-volt batteries were scattered around the base of
the structure.

Site AT-59 Sediment Control #1: Peaceful Valley. Clean, fine
sediment was collected from Peaceful River (150-foot elevation)
above the confluence with Angel and Rucksock creeks.

Site AT-60 Soil Control #1: Peaceful Valley. Soil was
collected from a cut bank (200-foot elevation), north of Peaceful
Valley Road and north of Site AT-46.

S8ite AT-61 Sediment Control #2: Kingfisher Creek. Clean, fine
sediment was collected from Kingfisher Creek (150-foot elevation)
in a ravine above the pumphouse.

Site AT-62 Soil Control #2: West Mountain. Soil was collected
from a cut bank (300-foot elevation), southeast of Kingfisher
Creek.

S8ite AT-63 Soil Control #3: West Mountain. Soil was collected
from a cut bank (100-foot elevation), southwest of the Fish and
Wildlife Service Bunk house.

S8ite AT-64 Chichagof Point: Unknown Structure. Soil was
collected around a fractured underground pipe dripping a
petroleum-based liquid. A great deal of power-generating
equipment and metal debris littered the area.



S8ite AT-65 Soil Control #4: Chichagof Point. Soil was
collected from a cut bank (175-foot elevation), west of the Power
House, towards West Peak.

Site AT-66 Chichagof Point: Radio Shack. Soil was collected
from around the burned remnants of a radio shack. The site was
littered with radio components, wiring, rubber items and metal
debris.

Site AT-67 Beach Road: POL Burn Pit. Soil/sediment was
collected from an asphalt-lined pit used to burn POLs and dispose
of hazardous wastes. An unknown number of barrels were puried
with gravel, some protruded through the surface.

Site AT-68 Navy Town: Tank Farm Utility Pole Transformer. Soil
samples were collected around the base of a utility pole, which
contained a deteriorated electrical transformer.

TANAGA TISLAND

Of Tanaga's 128,000 acres, 774 acres were used for military
purposes. The abandoned facility is located in the southwest
corner of the island, on Cape Amagalik (Figure 4). A Naval
construction battalion of Seabees was sent to Tanaga in
September, 1943 to maintain U.S. military presence in the
Andreanof Islands Group and to assist the Naval Operating Base at
Adak. Tanaga became a Naval Auxiliary Air Facility for Adak in
March 1944 and functioned until October 1945. Other possible
operations on Tanaga may have included an Army Aircraft Warning
Service and a Naval weather station. Ocean Technology, Ltd.,
under contract with the Corps, visited Tanaga Island to conduct a
site survey of the abandoned military installation (Ocean
Technology, 1986). A 1983 demolition team collected and blew up
old live ammunition. Only those sites the Service suspects as
being contaminated are identified and discussed hereafter.

In total, 48 soil, 36 sediment and 6 fish samples were collected
from 15 sites (Figure 5). A brief description of the sites
follow.

Site TA-1 Collapsed Building Barrels. This soil sample site is
located southeast of the runway, on a sandy knoll next to a
collapsed, burned building. Piles of barrels litter the area.
The area also contains an open 55-gallon grease barrel, open
paint cans and POL-contaminated soil.

Site TA-2 Workshop #1. This soil sample site is located in the
corner of a building located along the road nearest a large,
rusty crane. The building supports have collapsed and the roof
of the building was on the ground (this is a significant

12



-1 N e i z /\_J.\ i 2
203 Dy ,Aﬁgsur\} }‘ a5t AND\
. 204~ ~ Cape Agamsik "‘\ leDER ESS
247, 1 ., A Bl \\,\
248 D o 52§‘ 2 Tanaga 51 s (}'\\\
. . i L
N "/ A NG say |7 bay e R N
"Il/' TR e iy 4\/\ w {7:.\4""" Right
- *f  ALEUTIAN ISLANDS <| ¥ 1
laso 294 -WILDERNFSS - """—'!l,num
! Ketoh P 41 e, ™
. :
‘\ Capq Amagalik ¢! L
L8 . i &
334 “‘335 ool ._.;’, .
I -4
t ~ R207W
o |
ReT-N . A i
Figure 4. Tanaga Island study area.

13



‘puris] tScur] ‘se231s o1dues jueuTtwE3uo) ¢ VInfrg

peLueKIang sy $31qe] ueuny
895 Ouig oyl pus
JORd ol usamieq cofiessed 8@ U1 paselunod
W ULIGED 0S84 10 100U0D eyow sown m

P

LAl )
i)
- *

o

<

¥

P70 Buaons pua #0i opp Arsay Apwegag O Q -O
.V 30N 3

.. . s 3 )

‘0’3 siruntoisde vointod g WONININLQ0 NGO IPeTLIMNINT }y )Ny

fﬂ.a.v S'4Q d3mo) otpes "y ) Y uodveqdep ‘ug

1neo) oy voIvegoIpes ‘ug Yy {aneuossr O3y

O WhITP 840qe 180; ut siyBioy yum ssacrun Pue seacy iTur 1xd0Y [$4]
pR21pun yadep sy 0} 2¢3|2 1dams [POYs 20 ‘wOnINISqO R EL VIS EIYTVY it
uaa? -ul Lpnn s sioys “yg 1L FL A P
*Mq ng 1ot Yys pues g joavid 5y
umosg 4q £x>0s hys %501 Wy . 1103 03
¥Tq 3q 2ty pay prw py &e> 19
unU.-u:U—UI-QEu wonog
008 o pa: M rr0s g uea 5
FeI0 20 P g unu "y konq Liesodwar gy siong

easeyn renby w3

Sopw jeniney ‘py  woinb PoIdnInim 4 t dnosd dy
Sucydeip ‘y1 Buneussyr Wy LELLLEES T
SHEIYM “Sim Buynase 330 Buysey g

LAZLELT LIRCTY: To) #p03 eti0w (y) ‘opy poxy “4

{ PSIe2PUL a1msn0 sSPun Slym 0w s1ydin) iy
1843 825 ‘sLoTsasgqy PUT Sp0quuLg Jo 33| 013)dw0d ®©4)SNOLLYIAIHAAY

Wwhiods Joy g -o:&. 5v0) ‘g'n Ynsuoy
NOLLYWHOJNI TYINIWITddNS

[}
'
t

1
1

ayp7

1y6g aambyy

AY

S

’
’

14



landmark). The building appeared to be an old workshop, as
machine parts were in rows on shelves, cans and barrels were in a
corner on a pile of rusted parts and the soil was discolored.

Site TA-3 Workshop #2. This site is located 20 feet down-
gradient from Site TA-2. A soil sample was collected to
determine if contaminants from Site TA-2 were draining towards
the stream.

Site TA-4 Lash Bay Road Fuel Container. A composite soil sample
was collected around a large 6-foot by 7-foot square fuel
container. The fuel tank had fuel draining from a spigot; the
surrounding soil was discolored. Nearby, a stream located next
to the road contained 25 barrels: There was no obvious evidence
of contamination even though the stream was rust-colored. On the
opposite side of the stream is a wetland containing 10 buried
barrels: There was no evidence of POL-contamination.

Site TA-5 Lash Bay Barrel Dump. About 500+ barrels (many of
them leaking POLs) were discovered in a large sandy depression.
The sandy-soil sampling station was in the center of the
depression.

Site TA-6 Drainage Ditch. This site is located directly below
Site TA-3, at a housing complex between a road and the stream. A
series of drainage ditches lead from the buildings towards a
stream. A sediment sample was collected from the ditch which
contained rust-colored water and corrugated metal.

Site TA-7 Paint Shed. A soil sample was collected from beneath
the wooden floor of a collapsed paint shed. 01d paint cans and
tar paper littered the area.

Site TA-8 Pumping Station. Sediment samples were collected from
a water-filled pit next to a concrete pad containing four pump-
type objects. A transformer on a utility pole is located 300
feet south of the cement pad. The soil located up-slope of the
cement pad was black, but no sources of POL-contamination were
present.

Site TA~-9 Runway Drainage Ditch: East Side. A sediment sample
was collected in a drainage ditch located east of the runway.

The ditch has steep sides and is 4 feet deep and two feet wide.
All the drainage ditches, running along both sides of the runway,
lead to small lakes.

Site TA-10 Runway Barrel Dump. The 20+ barrels are located east
of Site TA-1 and is surrounded by bare discolored soil. A
composite soil sample was collected from around the dump.

Site TA-11 Unnamed Stream: Fish. Dolly Varden were collected
from a stream that flows from a lake near the pumphouse,

15



past the housing complex and into Lash Bay. The stream bed is
rust-colored and contains a great deal of corrugated metal and
barrels.

Site TA-12 Soil Control. This soil control site is located near
Southeast Bight off Tanaga Bay, in a deep depression 100 yards
back from the beach.

Site TA-13 Lake Sediment Control. This sediment control site is
located in a lake near Southeast Bight, close to the confluence
of 2 streams.

Site TA-14 Fish Control. Minnow traps were set in a stream on
the north side of Tanaga Bay; however, no fish were caught.

S8ite TA-15 Radio Shack. A sediment sample was collected from
low areas surrounding a radio shack, located north of the runway.
The intact building, which overlooks Southeast Bight, contains
electrical generators. This site is surrounded by utility poles.

LITTLE KISKA ISLAND

From June 1942, until August 1943, Little Kiska Island and nearby
Kiska Island were occupied by the Japanese. Allied (American and
Canadian) invasion forces established bases in and around Kiska
Harbor in August 1943, after the Japanese withdrew from the
islands. The Secretary of the Interior designated the Japanese
Occupation Site as a National Historic Landmark on February 4,
1985.

Little Kiska comprises 1843 acres: The precise acreage impacted
by military operations is not known, but it appears most military
activities were limited to the South Pass side of the island
(Figure 6). The military debris left consists of 5 quonset huts,
1 wood frame building, coastal-gun emplacements, anti-aircraft
emplacements, miscellaneous steel and wood debris, roads and
approximately 100 petroleum barrels (U.S. Army 1977).

The Service discovered quonset hut pits on the southwestern end
of the island. Pits were also located on the neck of land that
leads to Little Kiska Head. Gun emplacements (and associated
ammunition) were very abundant. Many of the island's lakes
contained pump-type structures and nearby streams had clear water
with well vegetated banks. A debris pile, consisting of wood
from collapsed buildings, is located on the eastern end of the
island.

In total, 4 sample sites were established (Figure 7) and 6 soil,
12 sediment and 6 fish samples were collected.

16
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S8ite LK~-1 Gun Emplacement Hill Lake. Sediment was collected
from a lake located on the west end of the island, below three
gun emplacements. Samples were restricted to the lake's bank, as
the lake was very steep-sided. Approximately 10, 50-caliber
artillery shells were seen resting on the lake bottom. On the
shore, above the sample site, another pile of the same kind of
artillery shells was discovered.

Site LK-2 Gun Emplacement Hill Lake: Fish. Threespine
stickleback were collected from Site LK-1.

Site LK-3 Sluff Lake. Sediment samples were collected from a
lake located on the west end of the island. To the west of the
lake, six barrels were neatly stacked at the lower end of a
sluff-area. 0ld machinery was found in the middle part of the
sluff-area also. There were no signs of POL leakage in the area.
Attempts to seine fish in the lake were unsuccessful.

Site LK-4 Machine Gun Mounts. Soil samples were collected
around several machine gun mounts and decayed 12-volt battery.
This site is a 50-foot oval area located between Site LK-1 and
LK-3, in a vegetated area devoid of the usual tundra cover. The
lupine in the immediate area had purple leaves as compared to
other lupine further away which had green leaves.

GREAT SITKIN ISLAND (Fox Creek Drainage)

Of Great Sitkin's 39,219 acres, approximately 700 acres (located
within the Little Fox and Fox creeks' drainage) are affected by
military debris (Figure 8). During World War II. the island was
used as a fuel station for the Navy base on Adak Island. The
site is characterized by 24 large storage tanks which boarder
both sides of Little Fox Creek. An additional 12 tanks are
scattered throughout the site. Dramatically evident are numerous
petroleum spills and seeps from fuel pumping stations and
underground pipelines. Many of the storage tanks still contain
fuel. Past efforts by the Navy (1970) to properly dispose
600,000 barrels of Bunker "C" fuel oil stored in 26 tanks failed,
as burning the tanks resulted in their heating up, collapsing
internally, and spilling the unburned fuel onto the ground. That
which did not run off immediately into the natural drainage was
absorbed into the soil, eventually surfacing elsewhere.

In August 1987, the Service collected soil, sediment and fish
samples from seven sites within the Little Fox Creek drainage.
Large pools of petroleum products were discovered throughout the
drainage. One pool was found draining directly into the Creek.
Other pools were found to contain numerous submerged and floating
rosy finch carcasses and unidentified bird species. The 1987
results have been summarized in Crayton, 1990.
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The Fox Creek drainage was not investigated by the Service until
1988. The Fox Creek drainage appeared "cleaner" than the Little
Fox Creek drainage, as there were no obvious signs of POL spills.
All the buildings discovered appeared to be living quarters, as
most of the housing units contained water boilers. Numerous
empty ammunition bunkers were found pocketing the east side of
the valley. :

In total, 4 sample sites (Figure 9) were established and 18 socil,
6 sediment and no fish samples collected.

Site GS-1 Fox Creek Sediment. Sediment samples were collectea
near the upper end of Fox Creek, 500 feet below a bridge.

Site GS-2 Building Transformers. Soil samples were collected
below 3 or 4 transformers located on the west side of the valley,
near collapsed buildings. The transformers appeared to be intact
and possibly full fluid.

8ite GS-3 Road Transformers. Soil samples were collected around
three transformers laying in the road. The road lies behind the
beach berm and connects the east and west sides of the valley.
The three transformers appeared intact.

Site GS-4 Collapsed Building. Soil samples were collected in
the center of a bare-soil-area surrounded by collapsed buildings,
which looked as if they were combined living quarters and
workshops. 01ld bedsprings were in some rooms and machinery parts
were in others.

SEMISOPOCHNOI ISLAND

Semisopochnoi Island consists of 56,013 acres. The military's
presence on the island affected the southern portion of the
island (Figure 10). Military debris consists of 8 quonset huts,
a wrecked aircraft and miscellaneous debris (U.S. Army 1977).
The Atomic Energy Commission constructed scientific and weather
stations on Semisopochnoi Island to monitor their nuclear tests
on Amchitka Island. In 1973, all equipment and structures were
removed from Semisopochnoi Island by Navy helicopter and the
occupation site cleaned up.

In total, 5 sample sites were established (Figure 11) and 12
sediment and 18 soil samples collected.

S8ite SE-1 Camp Lake Sediment. Sediment was collected from a
small pond which receives runoff from an area containing
collapsed quonset huts and debris piles. Several corroded
barrels were found in the pond.

Site SE-2 Hill Quonset. Soil samples were collected from the

bottom of a pit filled with the wooden remnants of a quonset hut.
Sand-filled barrels surrounded the pit to form a wind break.
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Site S8E-3 Barrel Dump. Soil was collected around a pile of
barrels which were in various states of corrosion. The dump was
located on the top of a hill, above the quonset hut camp. The
discolored soil smelled of POLs.

Site SE-4 Sediment Control. Sediment was collected in a pond
located near the coastline bluffs. No sources of contamination
were observed near the pond.

Site SE-5 Fiberglass Hill. Soil was collected arcund the base
of a circular, fiberglass foundation. No sources of
contamination existed in the area.

ANALYTICAL RESULTS

Table 1 lists the chemical compounds and inorganics analyzed by
Service-contracted laboratories. The lower levels of detection
for PCBs is 0.5 ppm and 0.02 ppm for the balance of
organochlorine analytes. The detection limit for PAHs is 0.01
ppm. Inorganics detection levels vary for each sample and
element. Attu Island's 1990 analytical data included total
organic carbon and grain size measurements.

All PAHs and organochlorine concentrations are expressed in ppm
and were determined on a wet weight (ww) basis. Inorganic
concentrations are also expressed in ppm, but were determined on
a dry weight (dw) basis, unless otherwise indicated. Fish
samples were analyzed as composites of whole-body specimens.

All raw, untabulated, analytical data and Quality Control/Quality
Assurance Reports are available upon request.

ATTU ISLAND

organochlorines No analytes were detected above quantification
limits in any fish and sediment samples; however, soil collected
from four sites did contain a variety of organochlorines. Site
AT-66 (Chichagof Point: Radio Shack) contained 5800 ppm to 9200
ppm Arochlor 1254, as confirmed by gas chromatography/mass
spectrometry (GC/MS). Site AT-68 (Navy Town: Tank Farm Utility
Pole Transformer) contained trace amounts (.36 ppm to .93 ppm) of
Arochlor 1254. Site AT-67 (Beach Road: POL Burn Pit) contained
Total PCBs between .21 to .26 ppm. Site AT-50 (Navy Town Paint
Shop) contained "unknown organochlorine components" at
concentrations between .18 and .38 ppm.

Polycyclic Aromatic Hydrocarbons PAHs were detected in the

majority of soil and sediment samples at concentrations less than
11 ppm. Table 2 summarizes the PAH analytical results.

The highest concentrations occurred at Navy Town's pumping
station (Site AT-13; 4.4 ppm), Coast Artillery Hill's quonset hut
#1 (Site AT-22; 6.3 ppm), Murder Point's quonset hut ditch (Site
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Table 1. Analytes for the Aleutian Islands, military
contaminants study, Alaska Maritime Naticnal
Wildlife Refuge, 1988-1990.

POLYNUCLEAR AROMATIC

INORGANICS HYDROCARBONS ORGANOCHLORINES
aluminum (Al) naphthalene oxychlordane
arsenic (As) l-methylnaphthalene cis-nonachlor
cadmium (Cd) 2-methylnaphthalene alpha chlordane
chromium (Cr) 2,6 dimethylnaphthalene gamma chlordane
copper (Cu) 2,3,4-trimethylnaphthalene transnonachlor
iron (Fe) l-methylphenanthrene heptachlor
mercury (Hg) acenaphthylene heptachlorepcxide
nickel (Ni) acenaphthene o,p'-DDE
lead (Pb) fluorene p,p'-DDE
selenium (Se) phenanthrene o,p'-DDD
zinc (Zn) anthracene p,p'-DDD
fluoranthene o,p'-DDT
incidentals: pyrene p,p' DDT
aluminum (Al) benzo(a)anthracene total DDT
barium (Ba) chrysene mirex
beryllium (Be) benzo(b) fluoranthene dieldrin
boron (B) benzo (k) fluoranthene aldrin
cobalt (Co) benzo(e)pyrene alpha BHC
magnesium (Mg) benzo(a)pyrene hexachlorobenzene
molybdenum (Mo) perylene beta BHC
silver (Ag) indeno(1,2,3-c,d)pyrene lindane
strontium (Sr) dibenzo(a,h)anthracene delta BHC
vanadium (V) benzo(g,h,i)perylene total Cl-2 (PCB)
biphenyl total Cl-3 (PCB)

total Cl-4 (PCB)
total C1-5 (PCB)
total Cl-6 (PCB)
total Cl-7 (PCB)
total Cl1-8 (PCB)
total Cl-9 (PCB)
total PCBs

toxaphene
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Table 2.

Site

bW PR

P WY 0 Jdo

22

23
24
27
28

29

30
31
32
33
34
35
36
37

Summary of polycyclic aromatic hydrocarbon analytical
data, Attu Island.

Matrix

soil
sediment
soil
sediment
soil

sediment
sediment
sediment
soil
sediment
soil
soil
soil
soil

sediment
sediment
sediment
sediment
soil

soil

sediment
sediment

soil

sediment
sediment
sediment
soil

sediment
fish
soil
soil
fish
soil
sediment
sediment
sediment
sediment

No. of Compounds +

Detected and

Conc. Range (ppm)

14 (.01 -~ 2.5)
9 (.01 ~ .14)

10 (.01 - .42)
8 (.01 - .08)
13 (.03 - 2.6)
12 (.02 - .19)

non-detectable
4 ( <.02 )

11 (.01 - .43)
non-detectable
10 (.01 - .14)
14 (.01 - 1.6)
non-detectable

9 (.03 - 4.4)

6 (.01 - .08)
13 (.01 - 2.5)
9 (.01 - .07)
4 (.01 - .06)
non-detectable
12 (.01 - .33)
4 (.01 - .03)
4 (.01 - .02)

14 (.23 - 6.3)

non-detectable
4 (.01 - .02)
5 (.01 - .03)
12 (.01 - 2.1)

8 (.01 - .02)
non-detectable
12 (.01 - .10)

8 (.01 - .11)
non-detectable
11 (.01 - .08)
10 (.01 - 4.1)
13 (.02 - .34)
non-detectable

9 (.01 - .06)

Most Abundant PAH
Compound Detected

phenanthrene
fluoranthrene
1,2-benzanthracene
fluoranthrene
benzo(e) -,
benzo(a)-pyrene
pyrene

pyrene

pyrene

benzo(e)pyrene
phenanthrene/pyrene

pyrene/1,2-
benzanthracene
phenanthrene
phenanthrene/pyrene
phenanthrene

benz (b) fluoranthrene

fluoranthrene/pyrene
fluoranthrene
benzo(e)-, benzo(a)-
pyrene

phenanthrene
chrysene
1l,2~-benzanthracene

benz (b) fluoranthrene
benzo(e)pyrene
1,2-benzanthracene/
benz (b) fluoranthrene
chrysene

benzo(e)pyrene
benzo (e)pyrene

phenanthrene
chrysene
phenanthrene/pyrene

benzo(e)pyrene

+ = there is a total of 14 PAH compounds
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Table 2. (continued). Summary of polycyclic aromatic
hydrccarbon analytical data, Attu Island.

No. of Compounds +

Site Detected and Most Abundant PAH

No. Matrix Conc. Range (ppm) Compound Detected

38 soil 9 (.01 - .12) benzo(e) pyrene

39 soil 9 (.01 - 2.0) pyrene/chrysene

40 sediment 4 (.01 - .03) pyrene

41 soil 13 (.01 - .41) phenanthrene/pyrene

42 soil 14 (.09 - 3.7) phenanthrene/pyrene

43 soil 12 (.01 - 1.3) chrysene/pyrene

44 sediment non-detectable

45 sediment non-detectable

fish 1 (.02) phenanthrene

46 soil non-detectable

47 soil non-detectable

48 soil non-detectable

49 soil 8 (.01 - .04) naphthalene

50 ? 13 (.01 - .11) naphthalene/pyrene

51 soil 8 (.01 - .05) fluoranthrene

52 soil 10 (.01 - .13) phenanthrene

53 soil 11 (.01 - 1.6) 1,2~-benzanthracene/
benz (b) fluoranthrene

54 ? non-detectable

55 soil 10 (.01 - .05) benzo(e)pyrene

57 soil 13 (.01 - .16) phenanthrene

58 soil 9 (.01 - .09) benzo(e)pyrene

59% sediment non-detectable

60* soil non-detectable

61* sediment non-detectable

62% soil non-detectable

63 % soil non-detectable

64 soil 6 (.01 - 1.0) phenanthrene/
chrysene

65%* soil non-detectable

66 soil 6 (.01 - .04) phenanthrene

67 soil 10 (.01 - .31) 1,2-benzanthracene

68 soil 6 (.01 - .47) phenanthrene

there is a total of 14 PAH compounds
control sample

* +
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AT-34; 4.1 ppm), Siddens Valley's powerhouse (Site AT-42; 3.7
ppm) and in paint chips collected from Navy Town's paint shop
(Site AT-50; 11 ppm). PAHs were not detected in any fish sample.

Inorganics With the exception of lead, all inorganic analytes
were detected in Dolly Varden fish specimens. Dolly Varden
collected from Site AT-56 (Coast Guard Pumphouse Pool) had the
most number (4) of highest mean inorganic concentrations (Table.
3). However, threespine stickleback collected from Site AT-32
(Lake Nicholas) had the highest observed concentrations for six
of the eleven inorganic analytes.

Seventeen of 23 sediment sample sites had selected inorganic
analytes with concentrations above control sediment sample
concentrations (Table 4). Samples collected from ponds in East
Massacre Valley (Site AT-6) had the highest number of analytes (9
of 11) which exceeded control concentrations. The same site had
the most analytes (Cd, Cr, Cu, Pb,) with the highest
concentrations.

Twenty-six of 34 soil sample sites had selected inorganic
analytes with concentrations above control soil sample
concentrations (Table 5). Soil collected off the concrete floor
of a collapsed building (Site AT-51) and from around a barrel
dump (Site AT-3) had the most analytes (7) which exceeded control
concentrations. Site AT-51 also had the most analytes (Ni, Pb,
Zn), with the highest concentrations.

TANAGA ISLAND

Organochlorines No analytes were detected above quantification
limits in any soil sample. Only one sediment sampling site
contained any organochlorines: Site TA-8 (Pumping Station; Total
PCBs, .36 ppm to .40 ppm. Fish tissue was not available for
organochlorine analyses.

Polycyclic Aromatic Hydrocarbons PAHs were detected in half of
the soil and sediment samples and at concentrations less than 6.5
ppm. Table 6 summarizes the PAH analytical results. Fish
samples were not available for PAH analyses. Soil collected
around a fuel container (Site TA-4) had the most PAH compounds
detected (11 of 14) and the highest concentrations. Site TA-7's
(Paint Shed) soil samples also contained 11 PAH compounds:
however, concentrations were lower. .With the exception of one
replicate, no PAHs were detected in any control soil sample.

PAH concentrations in sediment were lower than in soil. The
highest PAH concentrations (.01 ppm to .15 ppm) in sediment were
at Site TA-8, with chrysene being the most abundant. Even though
Site TA-6 had 11 of 14 PAH compounds detected, their
concentrations were low (< 0.08 ppm). PAHs were not detected in
any control sediment.
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Table 3. Summary of mean inorganic concentrations (ppm) in fish
collected from Attu Island.

SAMPLE SITES

Element 29 32 40 45 56
aluminum 52 485 328 206 20
arsenic .16 <0.2 <0.2 .13 .28
cadmium <0.4 .61 <0.4 <0.4 <0.4
chromium <1 3.8 1.0 2.7 1.7
copper 3.5 11.8 4.5 4.7 6.0
iron 144 866 798 616 169
lead <4 <0.5 <4 <4 <4
mercury .15 .38 .13 .10 .22
nickel <2 2.2 <2 2.6 1.6
selenium 6.0 4.6 5.5 4.1 3.2
zinc 133 170 106 112 181

Site 29: Dolly Varden, Peaceful River, 3 composite, whole-body
samples.

Site 32: Threespine stickleback, Lake Nicholas, 3 composite,
whole-body samples.

Site 40: Dolly Varden, Bassett Creek, 1 composite, whole-body
sample.

Site 45: Dolly Varden, Henderson River, 3 composite, whole-body
samples.

Site 56: Dolly Varden, Peaceful River, 5 composite, whole-body
samples.
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Table 4. Summary of sediment sample sites with inorganic concentrations greater than control sample
concentrations, Attu Island.

INORGANIC ANALYTES

Sample

sites Al As cd cr [ Fe Hg+  Ni Pb se*  n#

Control 23500- 3-6 <0.5 7-21 103- 37000- .01- 16-18  <5-6 <.2-.3 48-74
37100 152 66300 .02

2 16 2 77500 120 326

4 45

6 17 9 471 1090 156000 689 1470

10 2 98500

14 48

15 28

16 13 8 231000 100 1640

17 59

20 .36

23 3 42 23

27 200 67

34 32 509 110 736

36 29 110

37 240

40 32 27 87

44 176 10 91

45 23 9%

+ = Virtually all samples were above control concentrations, but <.10 ppm.

* = Virtually all samples were above control concentrations, but <3.3 ppm.

# = Virtually all samples were above control concentrations. Those listed are the highest observed
concentrations.
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Table 5.

Sample
Sites Al

Control 2980-
49600

1

3

1

12

13

28

&
—
o
o

30
3
38
39
41
42
43
46
47

49

50 (Paint Chips)

51
52
53
54 (? matrix)
55
57

58

67

Summary of soil and other matrices sample sites with inorganic concentrations greater than
control sample concentrations, Attu Island.

INORGANIC ANALYTES (ppm)

25

14

12

1

17

12

<0.3-  5-35
9.5

10 230

17

Cu e
11-57  1290-

84100
141

147 129000

179
132
80

141

74

91

352

292 122000
141

105

90

112000

1600 171000

1650

85
466

198

155

92

Ha

.03-
A
.16

.23

.20

.14

.15

Ni

2-38

2%

<4-31

N —
&

89

130

5850

480

400

78

210

2120

620

52

110

21500

170

Highest concentrations are underlined.

3-91
243
239

523

292

1710
2110
1070
215

1410

2100
11700
485
242

6370

1330
421
639
676

236
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Table 6. Summary of polycyclic aromatic hydrocarbon analytical
data, Tanaga Island.

No. of Compounds +

Site ' Detected and Most Abundant PAH
No. Matrix Conc. Range m Compound Detected

1 soil 7 (.03 - 2.2) chrysene

2 soil 5 (.02 - .19) 1,2~-benzanthracene

3 soil non-detectable

4 soil 11 (.01 - 6.5) phenanthrene

5 soil non-detectable

6 sediment 13 (.01 - .08) pyrene

7 soil 11 (.01 - .08) benzo(b) fluoranthrene
8 sediment 10 (.01 - .15) chrysene

9 sediment non-detectable

10 sediment 3 (.10 - .37) phenanthrene

11 fish no samples analyzed

12%* soil 7 (.01 - 1.4) benzo(e)pyrene/chrysene
13* sediment non-detectable

14 fish no samples analyzed

15 sediment non-detectable

+ = there is a total of 14 PAH compounds

* =

control sample
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Inorganics The following summarizes the range of concentrations

(ppm) or mean concentration (ppm) of soil,
collected from Tanaga Island.

sediment and fish

Soil Sediment Dolly Varden
(range) (range) (mean, n=3)
Aluminum 21400 - 38800 573 - 52700 45
Arsenic 1.1 - 6.6 0.2 - 17.8 <0.2
Cadmium <0.4 - 2.6 <0.3 - 8.9 .12
Chromium 5.7 - 25 2 - 26 1.0
Copper 17 - 67.4 11 - 215 5.6
Iron 19100 - 35300 39300 - 466000 564
Lead <5 - 140 <3 - 90 <0.5
Mercury <0.01 - 0.17 <0.01 - 0.46 0.73 - 0.77
Nickel 8.5 - 18 <3 - 17 .63
Selenium <0.1 - 0.55 <0.1 - 0.8 0.89 - 1.4
Zinc 29 - 453 21 - 1170 165

The majorlty of the highest inorganic concentrations (Hg, Se, cd,
Cu, Zn) in soil were associated with Site TA-7, the paint shed.
Site TaA-2 (Workshop #1) had the highest concentratlons of
chromium, iron and lead in soil. Soil samples from around the
fuel container (Site TA-4) had the highest arsenic levels. Site
TA-12, the control soil site, had data anomalies, as unusually
high levels of aluminum and nickel were detected.

The majority of the highest inorganic concentrations (Hg, Se, As,
Cr, Cu, Ni, Zn) in sediment were associated with Site TA-8, the
pumping station. With the exception- of lead, Site TaA-6 (Drainage
Dltch) had the highest concentrations for the remaining
inorganics. Lead values were highest at Site TA-15, the radio
shack. The lowest inorganic concentrations detected occurred in
the control sample (Site TA-13), except for aluminum.

LITTLE KISKA ISLAND

Organochlorlnes No analytes were detected above quantification
limits in any soil and sediment samples. However, all three
threespine stickleback samples collected from Site LK-2 (Gun
Emplacement Hill Lake) contained low levels (0.02 ppm) of the DDT
isomer, p,p'-DDE.

Polycyclic Aromatic Hydrocarbons Fish and soil samples did not

contain any detectable levels of PAHs. Low PAH levels were
detected in sediment collected from sites LK-1 (Gun Emplacement
Hill Lake) and LK-3 (Sluff Lake). Only three of 14 compounds
[benzo(b) fluoranthrene, benzo(e)- and benzo(a)pyrene] were
detected (0.01 to 0.11 ppm) in LK~1 samples. Naphthalene and
benzo(a)pyrene were the only compounds detected (0.04 ppm) in LK-
3 samples. )
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Inorganics

The following summarizes the range of concentrations

(ppm) or mean concentrations (ppm) of soil, sediment and fish
collected from Little Kiska Island.

Aluminum
Arsenic
Cadmium
Chromium
Copper
Iron
‘Lead
Mercury
Nickel
Selenium
Zinc

Soil Sediment

(mean, n=3) (range)

81066 154000 - 354000
9.7 0.4 - 1.7

0.61 <0.3 - 0.4

7.3 3 - 4.2

65.7 8.3 - 60.2
47800 106000 - 214000
7 <5

0.10 <0.01 - 0.04

6 <2 - 4

1.6 <0.1 - 0.9

64.7 24 - 32

Three spine
stickleback
(mean, n=3)

Gun Emplacement Lake had the highest concentrations of iron and
copper in sediment, whereas Sluff Lake had the highest
concentrations of aluminum in sediment.

GREAT SITKIN ISLAND (Fox Creek Drainage)

organochlorines
limits in any sediment sample.

No analytes were detected above quantification
One soil-sample-replicate (Site

GS-3, Road Transformers) did contain 0.42 ppm PCBs.

Polycyclic Aromatic Hydrocarbons

Most soil and sediment samples

did not contain many PAH compounds; however, a total of ten
compounds were detected (all <0.06 ppm) in soil collected from
The remaining samples had less than 5 compounds

all at the minimum level of detection.

Site Gs-3.
detected,

Inorganics

The following summarizes- the range of concentrations

(ppm) and mean concentrations (ppm) detected in soil and sediment
collected from Great Sitkin Island.

Aluminum
Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Mercury
Nickel
Selenium
Zinc

Soil
(range)

22700 - 29100
1.0 - 3.1

0.7 - 1

2 - 4.3

19 - 427
16800 - 32100
<5 - 38

0.06 - 0.14
<3

0.20 - 0.41
43 - 281
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Sediment
mean, h=3

26400
3.1
<0.3
<2.0
49.8
25866
<5
0.77
3.7
0.13
30



Site GS-2 (Building Transformers) had significantly elevated
copper and lead concentrations, when compared to other soil
samples from Great Sitkin Island. Site GS-4 (Collapsed Building)
had the highest reported zinc concentration (281 ppm).

SEMISOPOCHNOTI TSLAND

Oorganochlorines No analytes were detected above guantificatiocn
limits in any soil and sediment samples.

Polyecyclic Aromatic Hydrocarbons Only the soil collected fronm
Site SE-3 (Barrel Dump) had any detectable levels of PAHs. The

seven detectable PAHs ranged from 0.01 to 2.3 ppm, with
phenanthrene having the highest concentrations.

Inorganics The following summarizes the range of concentrations
(ppm) detected in collected samples.

Soil Sediment
Aluminum 18100 - 33500 11000 - 27500
Arsenic 1.3 - 17.5 0.7 - 1.7
Cadmium <0.2 <0.2
Chromium 3.5 - 50 4.2 - 8.3
Copper 41.3 - 159 56.9 - 117
Iron 28000 - 243000 10400 - 50000
Lead <5 = 150 <6
Mercury 0.05 - 0.06 0.06 - 0.14
Nickel 3 - 54 2 - 4.7
Selenium non-detectable - 0.4 0.7 - 1.6
Zinc 22 - 55 36 - 65

Site SE-3 (Barrel Dump) had the highest inorganic concentrations
detected in soil.

DISCUSSION

DATA INTERPRETATION

The process of interpreting sample chemical analyses is aimed at
addressing the question "Do the sample data indicate a problem
exists?" 1In its simplest form this act would appear to consist
of comparing each sample datum with a list of action levels or
threshold levels (= criteria), above which a problem - albeit
undefined - exists. Indeed, this would be ideal. However, a
variety of problems impede this approach.

In the cases of water and soil/sediment, the total amount of a
chemical reported for a sample is not synonymous with the amount
that is (biologically) available. The latter is strongly
influenced by a complex suite of physical, chemical and
biological factors (e.g. pH, Eh, hardness, alkalinity, salinity,
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concentration of organic matter, texture). One never has all
relevant information for each sample that would allow adjustment
of calculated values prior to comparison with a list of criteria
(Long and Morgan, 1990; Shea, 1988).

In the case of tissue samples, a different criterion may exist
for each species, as well as the particular tissue within that
species (e.g. liver vs. kidney vs. muscle vs. whole body
homogenate). Moreover, a sublethal criterion (e.g. avoidance,
impaired growth, impaired reproductive success) is much lower
than a criterion for safe consumption levels or acute mortal.itw.

These and other problems with developing a single set of rigid
criteria are thoroughly discussed in Long and Morgan (1990) and
Soholt, et al (1981). Nevertheless, an arbitrary set of criteria
has been subjectively constructed by amalgamating a variety of
information including: EPA's water quality criteria (1980):
review papers/series that offer lists of "action levels"; U.S.
Food and Drug Administration's (1990) action levels for poisonous
or deleterious substances in human food; World Health
Organization's list of water quality criteria; and sundry
literature dealing with some sort of biological effect of one, a
few, or a group of individual chemicals. As many of the above
sources as time allowed were reviewed prior to finalizing the set
(Appendix C).

Our approach to interpretation consists of a 4-step process,
essentially comparing each laboratory-reported value to a series
of screens:

(1) Background or control samples taken from the study area
(Table 2);

(2) The subjective set of criteria (Appendix C):;

(3) Literature values listing averages and ranges for Alaska
(i.e. pooled samples) (Gough et al. 1988);

(4) Literature values listing averages and ranges on a
worldwide basis (Fortescue, 1980).

In general, we did not consider a sample value problematical
unless it exceeded one order of magnitude of the appropriate
screen(s). This is a common strategy designed to provide a
buffer for a variety of sources of inherent variance, principally
site specificity and laboratory methodology.

The final step in data interpretation requires categorizing each
site's overall contamination relative to: 1) the types and
quantity of contaminants analytically determined to be on-site;
2) the contamination observed to be on-site and 3) the
contaminants potential for causing environmental damage.

The contamination categories are:

Low = no contamination of concern was discovered on the site
or what was found does not pose an environmental threat.
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Medium = contamination discovered on the site is a concern
because either Service criteria have been exceeded, gross
contamination exists and/or the presence of specific
compounds may be indicative of a larger, undefined
contaminant problem.

High = contamination discovered on the site poses an
environmental threat. Therefore, a detailed site
investigation should be performed and the site remediated.

FINDINGS

Of the 67 contaminants analyzed in each sample, 14 analytes have
been preliminarily identified as a potential environmental
concern (Table 7). These contaminants are of concern because: 1)
their concentrations exceed select criteria for the protection of
human health and the environment; 2) their concentrations are
elevated enough to be potentially toxic (i.e., carcinogenic,
mutagenic, biocaccumulate) to humans and the environment; or 3)
their mere presence may be indicative of a more extensive problem
that has yet to be fully delineated. Profiles of the 15
contaminants of concern are presented in the Appendix D. The
following discusses the potential environmental hazards, or lack
thereof, at each study area.

Attu Island

Twelve contaminants of concern have been identified on Attu
Island (Table 7).

Organochlorine contamination in the aquatic systems the Service
sampled does not exist. However, gross organochlorine
contamination was discovered at one site (AT-66) and lesser
contamination was discovered at three other sites (AT-50, 67, and
68) . :

The 5800-to0-9200 ppm PCBs (Arochlor 1254) discovered at Chichagof
Point's radio shack (Site AT-66) was the highest concentration
discovered on the island and poses a threat to the area's
wildlife, and possibly to Coast Guard personnel stationed on the
island. The possible sources of PCBs are deteriorated radio
communication equipment and associated capacitors, switches and
transformers.

The low PCB levels (.21-.26 ppm) found at Site AT-67 probably
originated from the disposal PCB-tainted liquids in the burn pit.
Site AT-68's PCBs (.36-.93 ppm) probably originated from leaks in
the overhead electrical transformer. Although the levels found
at these two site are low and do not pose an environmental
threat, their presence may indicate that a larger problem exists,
which could be defined by additional, more wide-spread sampling.
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Table 7. List of contaminants of concern, Aleutian Islands
military contaminants study, Alaska Maritime National
Wildlife Refuge, 1988-1990.

POLYCYCYLIC
AROMATIC
HYDROCARBONS

naphthalene
phenanthrene
fluoranthene
pyrene
chrysene
benzo(e)pyrene
benzo(a)pyrene
1,2-
benzanthracene

ORGANOCHLORINES

PCBs
p,p'DDE

INORGANICS
arsenic
chromium
copper
lead

Little Great

Attu Tanadga Kiska Sitkin Semisopochnoi
X
X X e
X
X
X X
X X
X
X X
X X _ X
X

X
X
X X
X
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The unknown organochlorlne fractions at Site AT-50 may be
environmentally threatening, however, further analytical testing
would be necessary to make a final determination.

Past Service investigations have discovered PCB contamination on
other refuges. Fifty ppm PCB found on the Kenai National
Wildlife Refuge, initiated a large remedial measure, on the part
of the oil industry, to cleanup (by removal and incineration)
PCB-contaminated soil to variable levels based on the location.
At the Cape Newenham Air Force Station, located on the Togiak
National Wildlife Refuge, 3000 ppm PCBs were discovered and the
Air Force is in the process of cleaning the site to a level of 10

ppn.

The Environmental Protection Agency's (EPA) "Polychlorinated
Biphenyls Spill Cleanup Policy" (Pollcy) (52 FR 10688. April 2,
1987) applies to all spills occurring after May 4, 1987 and
involving more than 50 ppm PCBs. Even though the PCB
contamination on Attu Island probably occurred after 1987, the
‘Policy can be use as a guide to prepare a mitigation plan. The
PCB levels found at Site AT-66 are classified by the Policy as
"high-concentration PCBs," because the levels found contain more
than 500 ppm PCBs. The PCB levels at sites AT-67 and 68 fall
below the Policy's 50 ppm criterion.

The Policy requires cleanup of PCBs to different levels depending
upon splll location, the potential for exposure to residual PCBs
remaining after cleanup, the concentration of the PCBs initially
spilled, the nature and size of the population potentially at
risk of exposure, etc. The most stringent cleanup standards
would be for "residential/commercial area;" less stringent
standards exist for "restricted access areas, both with and
without substations." Because the Attu Island sites are
remotely-located in a restricted area and near residential
facilities, it is difficult to select the appropriate cleanup
standards. Final cleanup standards could be any of the
following: 10, 25, or 50 ppm PCBs, with or without a clean soil
cap.

Therefore, Service (i.e., Ecological Services Anchorage, and
Togiak National Wildlife Refuge) staff should work with EPA, the
Alaska Department of Environmental COnservatlon, and Corps to
develop a remedial plan-of-action, using EPA's Policy as a guide.
Because the Corps is the agency responsible for cleaning up
abandoned military facilities, the Service expects the Corps to
adopt the remedial plan and cleanup the PCB-contaminated soil.

Analytical data indicate that PAH contaminations at the majority
of the soil/sediment sample sites are above background
concentrations (<11 ppm), but are not characteristic of gross
contamination. However, selected PAH compounds were detected at
levels associated with "moderate soil contamination®
(phenanthrene, 6.3 ppm at Site AT-22 and 3.7 ppm at Site AT-42;
benzo(a)pyrene, 2.6 ppm at Site AT-5; naphthalene, 11 ppm at Site
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AT-50): See Appendix C. One might want to draw conclusions,
based on analytical data alone, that the island is not
contaminated with PAHs. On the contrary, Attu Island is grossly
contaminated with petroleum products. Field observations of
Bunker "C" fuel and other POL spills (which were not directly
sampled) indicate widespread petroleum contamination exists in
Navy Town, Peaceful Valley and East and West Massacre valleys.

The Service's discovery of petroleum contamination in Navy Town
is not surprising because the area has a history of documented
spills. 1In 1966, the Service conducted a trip to investigate a
reported oil slick in Massacre Bay. It was discovered that
faulty valves and broken lines were leaking Bunker "C" fuel oil
into the unnamed creek which drains the Navy Town-area (Helvie,
1966). The Service and U.S. Coast Guard concluded that the only
way to permanently eliminate seepage into the bay was to burn the
bunker oil and aircraft fuel. A more thorough Coast Guard
investigation of the problem in April 1967 came to the same
conclusion (Bates, 1967). The Service, working through the
Bureau of Land Management, convinced the Navy to remediate the
situation prior to the affected land reverting to the
jurisdiction of the Service (Silcock, 1967). 1In May 1968, the
Service stated they had no objection to the Navy's relinquishment
of the effected area, as the pollution problem had been "solved."
In June 1970, Service biologists reported oil pollution problems
in Massacre Bay and contamination in West Massacre and Peaceful
River valleys (Spencer, 1970). The Navy received permission from
the Coast Guard in August 1970 to burn the remaining fuel in Navy
Town's storage tanks and pipelines and other petroleum deposits.
The Service inspected the disposal of stored oil in September
1970 and it was estimated that 1000 gallons of oil remained
unburned. The Navy proposed to cover any un-burnable oil with
fill material. It was observed that the fuel distribution system
(i.e., underground pipeline) was the source of pollution to the
creek and that the creek would have a persistent iridescent film.
The Service concluded that "The crew performing this demolition
appears to have done a rather complete job..." (Evans, 1970).

Many underground pipelines and associated valve boxes and pumping
stations in Navy Town continue to leak fuel profusely. Large
collapsed fuel tanks continue to have fuel pooled within its
retaining dikes. The creek draining the Navy Town-area continues
to an oily sheen and fuel is abundantly splattered on its
vegetated banks.

The Peaceful River Valley is littered with "contaminant time
bombs." Site AT-47 is grossly contaminated with asphalt, as
asphalt was slowly flowing into the Peaceful River. Dozens of
barrel dumps litter the valley, many of which contain POL
residues and ammunition.

All inorganic concentrations in whole-~body Dolly Varden and

threespine stickleback samples were below Service criteria and
therefore do not constitute any biological threat.
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The following lists the soil sample sites which exceeded Service
criteria:

Arsenic: Sites AT-3 and 54.
Cadmium: Sites AT-3, 31, 38, 51, and 66.
Chromium: Sites AT-11, 51.

Copper: Sites AT-13, 42, 43, 51, 52, 57, 58, and 66.

Nickel: Site AT-51

Lead: Sites AT-11, 31, 38, 43, 51, 52, and 58.

Zinc: Sites AT-11, 31, 38, 39, 42, 51, 52, 57, 58,
64, and 66.

Copper, chromium, iron, lead and zinc had the highest
concentrations in soil samples. Site AT-51's elevated lead,
zinc, iron and copper concentrations may be due to inadvertently
collecting nails and metal particles with the soil, as such items
were abundantly scattered on the concrete foundation. Site AT-
58's high lead concentrations is probably a result of lead
leaching from the cracked 12-volt batteries which litter the
area. The occurrence of high chromium and lead levels in soil
collected from Casco Cove's barrel dump (Site AT-11) can not be
explained.

Inorganic concentrations in Attu Island's sediment samples were
compared to values in EPA's freshwater sediment, pollution
classification system and categorized as "non-polluted,
moderately or heavily polluted:" See Appendix C. All arsenic
concentrations are classified as "heavily polluted" and above
control concentrations, which ironically were classified as
"moderately polluted." Chromium concentrations at Site AT-6 are
"heavily polluted" and sites AT-36 and AT-40 are "moderately
polluted." Control samples and samples from sites AT-6, 27, 34
and 44 are all classified as having heavy copper pollution. Iron
concentrations in all samples are classified as "heavily
polluted.”" Sites AT-4, 14, 17, 23 and 40 have moderate nickel
pollution, sites AT-2, 6, 16, 27, 34, 36, and 37 have heavy
nickel pollution and the remaining sediment samples were not
polluted with nickel. Sites AT-2, 6, 16, and 34 have zinc
concentrations classified as "heavily polluted" and sites AT-44
and 45 are "moderately polluted.”

Paint chips from site AT-50, and white crystalline powder from
site AT-54 respectively exceed the following Service criteria:
cd, Cu, Pb, 2Zn; As, Cd, Pb, Zn. Site AT-50's elevated lead
concentrations proves that the paint is lead-based: there is no
explanation why copper levels (112000 ppm) were so high in the
paint chips. Analytical data failed to assist in identifying the
white crystalline powder collected at Site AT-54.

In conclusion, the Attu Island sample sites have been assigned to
one of the following contamination categories. Please refer to
the Data Interpretation section of this report for category
definition.
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None: 4, 7, 8, 9, 10, 12, 14, 16, 17, 20, 21, 23, 24, 27, 29,
32, 33, 36, 40, 44, 45, 48, 55, 56, 59, 60, 61, 62, 63,
65.

Medium: 1, 2, 5, 6, 11, 15, 18, 19, 30, 31, 34, 35, 37, 39, 41,
46, 49, 51, 52, 54, 57, 64.

High: 3, 13, 22, 28, 38, 42, 43, 47, 50, 53, 58, 66, 67, 68.

It should be noted that remediation should be quickly initiated
to isolate the PCB contamination at Chichagof Point and that
further sampling should be initiated to define the distribution
and abundance of PCBs at the other sites testing positive for
PCBs. In view of the carcinogenic characteristics of many of the
PAH compounds detected, it seems prudent to reduce or eliminate
them from the refuge environment. Therefore, cleanup of POLs
(especially in the Navy Town-area) should also be initiated
quickly to curb the POL leaching into neighboring creeks and
wetlands.

Tanaga Island

Six contaminants of concern have been identified on Tanaga Island
(Table 7).

Polychlorinated biphenyl was the only organochlorine found in
soil samples collected from Tanaga Island. Their presence at
Site TA-8 (Pumping Station; .36 to .40 ppm) may be indicative of
widespread, low-level contamination. One possible source is the
nearby electrical transformer which may have leaked or was
drained in the area. The amount of surface-area and the depth of
PCB contamination is unknown. Although the detected levels do
not pose an environmental threat, more extensive sampling may
discover higher concentrations which do.

Analytical data indicate that PAH contamination on Tanaga is low,
as all PAH compounds were < 6.5 ppm. No criteria were exceeded
which require immediate cleanup; however, direct sampling of
barrels and tanks storing POLs and associated spills (which would
have resulted in analytical data exceeding criteria) did not
occur. The highest PAH concentrations (phenanthrene) were
associated with Site TA-4, the leaking Lash Bay Road fuel
container. Phenanthrene's concentration classifies the site's
soil as having "moderate contamination" that requires further
study: See Appendix C. Despite obvious signs of POL spills and
barrels containing residual petroleum products, no PAH compounds
were detected at Site TA-5, the huge barrel dump near Lash Bay.
In view of the carcinogenic characteristics of many of the PAH
compounds detected, it seems prudent to reduce or eliminate them
from the refuge environment. Therefore, cleanup of POLs should
be initiated to curb POL leaching into neighboring creeks and
wetlands.
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Inorganic concentrations in whole-body fish specimens did not
exceed Service criteria. Mercury, selenium, aluminum, cadmium
and nickel concentrations in soil and sediment samples did not
exceed Service criteria and are considered "clean." Selected
sediment and soil samples did contain inorganic concentrations
classified as "moderately" and/or "heavily" polluted. Sediment
collected from a drainage ditch (Site TA-6) was heavily polluted
with arsenic and iron, and moderately polluted with zinc.
Sediment collected in proximity to a pumping station (Site TA-8)
was heavily polluted with arsenic, copper, iron, and zinc, and
moderately polluted with chromium and lead. Sediment collected
near a communication center (Site TA-15) was moderately-to-
heavily polluted with chromium, moderately polluted with zinc,
and heavily polluted with lead.

In conclusion, Tanaga Island's sample sites have been assigned to
one of the following contamination categories. Please refer to
the Data Interpretation section of this report for category
definition.

None: 3, 6, 7, 9, 12, and 13.
Medium: i, 2, 4, 8, 15.

High: 5, 8, 15.

Little Kiska Island

One contaminant of concern has been identified on Little Kiska
Island (Table 7).

The only organochlorine detected on the island was 0.02 ppm p,p'-
DDE in three spine stickleback from Gun Emplacement Hill Lake.
This concentration did not exceed Service criteria; however,
additional sampling of the lake should be conducted to determine
its distribution and abundance.

Evidence of petroleum contamination on the island was very low.
Those sites suspected of POL. contamination were analytically
determined to have no, or very low, PAH concentrations. However,
direct sampling of barrels and tanks storing POLs and associated
spills (which would have resulted in analytical data exceeding
criteria) did not occur. 1In view of the carcinogenic
characteristics of many of the PAH compounds possibly detected in
the barrels, tanks and spills, it seems prudent to reduce or
eliminate them from the refuge environment.

Inorganic concentrations in soil and fish samples did not exceed
Service criteria. However, copper and iron in sediment from Gun
Emplacement Hill Lake occurred in concentrations classified as
heavily polluted.
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In conclusion, Little Kiska Island's sample sites have been
assigned to one of the following contamination categories.
Please refer to the Data Interpretation section of this report
for category definition.

None: 2, 3 and 4.
Medium: 1.

High: NONE

Great sSitkin Island (Fox Creek Drainage)

Two contaminants of concern have been identified in Great Sitkin
Island's Fox Creek drainage (Table 7).

Only one organochlorine was present in samples collected from the
Fox Creek drainage. The low PCB level (.42 ppm) found at Site
GS-3 was probably the result of leaking fluid from nearby
transformers. Although the levels found do not pose an
environmental threat, their presence may indicate that a larger
problem (wide distribution and higher concentrations) exists,
which could be defined by additional sampling.

Analytical data indicate that PAH contamination in Great Sitkin's
Fox Creek is low, as all PAH compounds were < .06 ppm. No
criteria were exceeded which require immediate cleanup; however,
direct sampling of barrels and tanks storing POLs and associated
spills (which would have resulted in analytical data exceeding
criteria) did not occur. 1In view of the carcinogenic
characteristics of many of the PAH compounds detected, it seems
prudent to reduce or eliminate them from the refuge environment.

Only copper levels in Site GS-2 (Building Transformers) soil
samples exceeded Service criteria, as concentrations were over
400 ppm. Sediment samples from the upper reaches of Fox Creek
(Site GS-1) were moderately polluted with copper and heavily
polluted with iron.

The Service's findings of low-level contamination in the Fox
Creek drainage is in sharp contrast to Service findings in the
highly and grossly contaminated Little Fox Creek drainage
(Crayton, 1990). High priority should be given to remediate the
PCB and POL contamination in Little Fox Creek's drainage before
conducting any cleanup in the Fox Creek drainage.

In conclusion, Great Sitkin Island's sample sites have been
assigned to one of the following contamination categories.
Please refer to the Data Interpretation section of this report
for category definition.
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Semisopochnoi Island

One contaminant of concern has been identified on Semisopochnoi
Island (Table 7).

Organochlorine analyfes were not detected above quantification
limits in any samples and therefore do not pose an environmental
threat to the refuge's resources.

Only the Barrel Dump site (SE-3) had any evidence of petroleum-
type contamination. PAH concentrations were not elevated;
however, more extensive sampling may reveal higher, more widely
distributed soil contamination. With the exception of cadmium,
inorganic concentrations in Site SE-3's soil were significantly
more elevated than background levels. Sediment collected from
sites SE-1 (Camp Lake) and the control lake (SE-4) contained
copper levels classified as "heavily polluted," which would infer
that the area's background concentration for copper in sediment
is naturally elevated.

In conclusion, the Semisopochnoi Island sample sites have been
assigned to one of the following contamination categories.
Please refer to the Data Interpretation section of this report
for category definition.

None: i, 2, 4, 5.
Medium: 3.
High: NONE

The barrel dump could pose a biological threat to refuge
resources if allowed to deteriorate and leach elevated levels of
inorganics and PAHs. Therefore, in view of the carcinogenic
characteristics of many of the compounds detected, it seems
prudent to reduce or eliminate them from the refuge environment.

CONCLUSIONS AND RECOMMENDATIONS

Data indicate that the most contaminated island investigated is
Attu Island and that its numerous petroleum seeps and spills pose
a direct threat to the refuge's aquatic and wildlife resources.
Further consultation with the U.S. Environmental Protection
Agency might conclude that Coast Guard personnel stationed on
Attu Island and recreate around the island may also be at risk.
It is important to note that are other areas on Attu Island (e.qg.
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Holtz Bay, Alexai Point/Creek, Upper West Massacre Valley) that
have not been inspected for contaminants. Conducting such
inspections may discover areas more contaminated than those
already identified in this report.

Tanaga Island, with its low-level PCB contamination and petroleum
seep is ranked as the second most contaminated site. Of less
immediate concern is the contamination in Great Sitkin Island's
Fox Creek drainage (not to be confused with Great Sitkin Island's
highly contaminated Little Fox Creek drainage; see Crayton,
1990), Little Kiska Island and Semisopochnoi Island, as the
number and concentrations of hazardous substances and FOL
constituents was generally less than those found on Attu and
Tanaga islands.

Potential biological receptors (i.e., organisms subject to being
contaminated) from soil contamination found on each of the
islands include vegetation, birds, small mammals and humans.
Service trust resources potentially affected include migratory
birds and anadromous fish. Major media or pathways of concern
for all the sites are dermal contact with soil, sediment, water,
or waste; inhalation of contaminated suspended partlcles, and
ingestion of contaminated soil and waste. The main migration
pathway of concern is transport of contaminated surface soils via
runoff into nearby stream habitat.

Efforts must be initiated to: 1) fully identify the contaminant
release pathways, 2) prevent the migration of contaminants at
concentrations that pose a threat to wildlife and other natural
resources, and 3) confirm cleanup operations during the
remediation process. The responsibility for such efforts lies
with the Corps, as the Corps administers the Department of
Defense's Defense Environmental Restoration Program (Program)
which is designed to identify, evaluate, and cleanup hazardous
waste sites on abandoned military bases and restore the areas to
their near original state by implementing remedial actions. All
the islands have been identified by the Corps as low-priority
Program sites.

In conclusion, it is recommended that:

1. appropriate Regional Office, Field Office and Refuge staff
meet to develop a strategy to facilitate a timely cleanup of
the affected sites. At a minimum, a letter from our
Regional Director to Colonel John W. Pierce (U.S. Army Corps
of Engineers, Alaska District) should be sent informing him
of our findings, as he has legislative responsibilities
under the Defense Environmental Restoration Program to clean
abandoned military facilities in Alaska.

2. the U.S. Army Corps of Engineers, under the ausplces of the
Defense Environmental Restoration Program and in
consultation with the U.S. Fish and Wildlife Service,
conduct detailed site investigation studies on (in priority)
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Attu Island, Tanaga Island, Great Sitkin Island (Fox Creek
Drainage), Little Kiska Island and Semisopochnoi Island to
substantiate Service findings and delineate the full extent
of contamination. Attu Island investigations should include
Holtz Bay, Alexai Point/Creek and upper West Massacre
Valley.

the U.S. Army Corps of Engineers, U.S. Environmental
Protection Agency and Service meet to develop a remediation
strategy and identify funding sources, to initiate response
actions (institutional, containment, treatment and/or
disposal) at the following contaminated sites which pose the
greatest and immediate threat to wildlife and natural
resources:

Attu: 3, 13, 22, 28, 38, 42, 43, 47, 50, 53, 58,
66, 67 and 68.

Tanaga: 5, 8 and 15.

Great Sitkin 3.
(Fox Creek drainage)

the U.S. Coast Guard on Attu Island and the U.S.
Environmental Protection Agency be informed of our findings
about Attu Island's PCB contamination so that measures can
be initiated, in concert, to investigate potential problems
and if appropriate, minimize the exposure of military
personnel.
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U.S. Fish and Wildlife Service
Region 7

General Study Plan

Title

Environmental contaminants sampling at Defense Environmental Restoration
Program cleanup sites - Alaska Maritime National Wildlife Refuge: Tanaga,
Little Kiska, Attu, Semisopochnoi, and Great Sitkin Islands.

Objectives

Phase 1.

l.. Perform sampling at Tanaga, Little Kiska, Attu, Semisopochnoi, and
Great Sitkin Islands on the Alaska Maritime National Wildlife Refuge
to determine what contaminants, if any, may have entered the
environment surrounding abandoned military installations.

2. Interpret analytical results and draw inferences as to the data's
i ecological significance and source of contaminants, 1f any.

Phase II1.

1. Identify needs for remedial action and coordinate with other agencies
to effect cleanup.

2. Conduct follow-up sampling after cleanup to ensure completion of
program.

Justification and Background:

The Defense Environmental Restoration Program (P.L. 98-212, 97 Stat, 1427,
Dec. 8, 1983) 1is part of a Department of Defense program designed to identify,
evaluate, and cleanup hazardous waste sites on abandoned military bases and
restore the areas to their near orginal state by implementing remedial
actions. The program is administered by the U.S. Army Corps of Engineers,

The subject project sites are in the ownership of the Department of the
Interior and administered by the U.S. Fish and Wildlife Service (Service) as
part of the Alaska Maritime National Wildlife Refuge (Figure 1). The purposes

for which the Alaska Maritime National Wildlife Refuge was established
include, in part:

( 1) To conserve fish and wildlife populations and habitats in their
natural diversity ., . .

(iv) To ensure, to the maximum extent practicable . . ., water quality
and necessary water quantity within the refuge.



‘8861 AInr ‘spue|s] ueynaly
ay) w saus Atejjiw pauopuede je sajs bujdwes jueulWweIUOD JO UONEOOT | ainbi4

uiis 1884D

SANVIS! NVILNA3TY

Nv¥3DO0 OldI0vd

ebeugl
fouysodosiwes
o2 ”ﬁvﬂu ‘4‘ _ BXSIN o]
3. %@ N /ey
"1, 2 v
\K oas
n 3 nuy
v3S DNIY3E 7y




As the agency charged with the public trust responsibility of managing and
protecting the resources and habitats of the Alaska Maritime National Wildlife
Refuge, the Service will conduct limited field investigations at the subject
sites in an attempt to determine what contaminants, if any, may have entered
the refuge environment.

Most of the abandoned military installations are known to contain either
petroleum, oil, and lubricant (POL) products and spills or electrical
transformers which may contain polychlorinated biphenols (PCBs). Extensive
leaching of POL and PCBs into the surrounding environment, depending on their

chemical make-up and concentration, could pose a threat to fish and wildlifo
resources,

The Anchorage Field Office collected contaminant samples around abandoned
military installations on Agattu, Kiska, and Great Sitkin Islands between July
15 and August 11, 1987. Collected were 169 individual soil/sediment samples,
32 fish samples, and one individual fish sample. The fish consisted of Dolly
Varden (Salvelinus malma), threespine stickleback (Gasterosteus aculeatus),
and coastrange sculpin (Cottus aleuticus). Soll samples were collected from
23 sampling sites; sediment samples were collected from eight sampling sites;
and fish smples were collected from five lakes and two streams,

The most dramatic evidence of contaminated refuge habitat was found on Great
Sitkin Island, a site the Service knew little about. Of Great Sitkin's 39,219
acres, 700 acres are affected by military debris (Figure 2), During World War
I1I, Great Sitkin was utilized as a fuel station by the Navy. The site is
located on the south side of the island and has roads, quonset huts (48), wood
frame buildings (31), concrete foundations, ammunition magazines (18),
pumphouses (2), boilers and generators (2), fuel storage tanks (50), a dock,
submarine nets (5), floats and miscellaneous debris (U.S. Army, 1977). The
greatest threat to fish and wildlife resources are the pumphouses, generators,
and fuel storage tanks.

Some petroleum products remain in partially demolished storage tanks on the
island. At some unknown time prior to 1977 these tanks were incompletely
burned which caused the internal structure to collapse and spill their fuel
contents onto the ground. The fuel was absorbed into the soil and two years
later surfaced nearly one-half mile away in the ocean thereby presenting a
hazard to local fish and wildlife. 1In August 1987, the Service collected
soill, sediment, and fish samples from seven sites within the drainage. Large
pools of petroleum products were discovered in the Little Fox Creek drainage
which i1s pocketed with large fuel storage tanks. One pool was found draining
directly into the Creek. Other pools were found to contain numerous submerged
and floating rosey finch carcasses and unidentifiable bird species. No
results have been received from 1987's sampling efforts therefore 1988's
activities will center on collections in the Fox Creek drainage which lies
Just west of Little Fox Creek.

Ocean Technology, Ltd., under contract wlith the U.S. Army, visited Tanaga

Island to conduct a site inventory of the abandoned military installation
(Ocean Téchnology, Ltd., 1986).
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Of Tanaga's 128,000 acres, 774 acres were used for military purpose, The
abandoned facility 1s located in the southwest corner of the island, on Cape
Amagalik (Figure 3). The installation contairs a wide variety of wastes and
debris; however, only those sites the Service suspects as being contaminated
are identified and discussed hereafter. West of a quarry camp is a dump
containing rusted, empty 55-gallon drums. Some of these drums still contain
diesel and asphaltic material. Combination generator shed/radio shacks are
located at the north and south ends of the airstrip, both have 300-gallon,
empty fuel tanks behind them. Adjacent to the southwest corner of the
airstrip are barrels filled with used engine oil. Alongside a gravel road
from the north end of the airstrip are the remains of a generator shed with
five gasoline fired generators. Nearby is an elevated transformer rack with
two transformers. A small lake is located 400 feet north of this facilicy.
At the southeast end of the lake is a well house which supplies water to the
quarry camp. In the vicinity of the quarry camp is an 8-foot wide by 10-foot
long fuel tank. Located near the airstrips and runway lighting generator
building are pole mounted type transformers,

Attu comprises 223,312 acres and is the western-most island of the Aleutian
Chain (Figure 4; U.S. Fish and Wildlife Service, 1988). Attu was occupied by
the Japanese Army from June 7, 1942, to May 30, 1943, when the Japanese Army
surrendered/lost. The battlefield covers 15 square miles on the eastern side
of the island. It 18 unclear if this is the total acreage affected by
military operations. At present, the Coast Guard occupies 1,800 acres with a
loran station. The World War II debris consists of quonset huts, wood frame
buildings, pumphouse, ammunition magazines, concrete foundations, utility
poles, steel tanks and miscellanous debris (U.S. Army, 1977). There is very
little textual information about the types and locations of hazardous material
which may exist on Attu Island.

Semisopochnoi consists of 56,013 acres (Figure 5; U.S. Fish and Wildlife
Service, 1988)., The military's presence on the island affected the southern
portion of the island. Military debris consists of quonset huts (8), a
wrecked aircraft, and miscellanous debris (U.S. Army, 1977). Little textual
information on the location of the debris is available,
Little Kiska comprises 1,843 acres (Figure 6; U.S. Fish and Wildlife Service,
1988). The military debris left consists of quonset huts (5), wood frame
building (1), coastal-gun emplacements, anti-aircraft emplacements,
miscellanous steel and wood debris, roads and POL barrels (100) (u.s. Army,
1977). Like Semisopochnoi Island, little textual information on the location
of the debris is available.

The need for the Service to determine the presence or absence of contaminants
at abandoned military sites in the Aleutian Islands is great because:

1) there is a potential for contaminants to be transferred from the

facility through the food chain to Fish and Wildlife trust resources,
and

2) the Service does not want to potentially inherit a contaminant
problem when full land management authorities are acquired.
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Methods

1,

Study Strategies: This study plan has been divided into two
investigative phases. Each phase addresses general objectives, the
results of which build upon each other. Only Phase I is intended to
be addressed in this year's study plan.

Phase I is designed to establish a data base which will be used to
determine whether or not contaminants exist at the sites in

concentrations which may adversely impact the surrounding
ecosystem,

Study Areas:

A.

c.

Little Kiska and Semisopochnoi

Because little is known about the types and quantity of debris on
these islands, it {s difficult to definitively state what
locations will be sampled. Therefore, prior to establishing final
sampling stations each island will first be inventoried for
candidate sampling sites. Possible sampling sites are:

1. power generating facilities

2, radio shacks

3. landfills and dumps

4, airport hangers

5. garages

6. fuel storage tanks

7. barrel dumps

8. fuel pumping stations

9. electrical poles

10, transformers

11. petroleum-based products storage areas

12, drainage ditches

13. streams in proximity to military facilities

14. lakes or ponds in proximity to military facilities

Great Sitkin

Soil, sediment, and biological samples will be collected at the
aforementioned candidate sampling sites within the Fox Creek
drainage and at the upper camp area of Little Fox Creek.

Based on aerial photography interpretation, soil, sediment, and
biological samples will be collected at the aforementioned

candidate sampling sites around the following primary areas in the
vicinity of Massacre Bay:

1, Murder Point 4. Navy Town 7. Alexai Point
2. Casco Cove 5. Casco Point 8. Peaceful Valley
3. Loaf Point 6. West and East Massacre Bay Valley

10



Areas of secondary concern include the following: Chighagof Point,
Jim Fish Valley, West Arm Holtz Bay, and Addison Valley.

C. Tanaga Island

Because of Ocean Technology's report, enough information is known
about this site to preliminarily identify sampling locations. The
sites which follow will be sampled unless unforeseen sites posing
a greater environmental threat are discovered,

1. Near Shore Barrel Dump - 4 statlons, 3 composites/station

2. Adrstrip Generator Shed/Radio Shack (North) - 1 station,
1 composite

3. Alrstrip Generator Shed/Radio Shack (South) - 1 station,
1 composite

4. Alrstrip Southeast corner debris -~ 1 station, 1 composite

5. East Road Generator Shed - 1 station, 1 composite

6. Quarry Camp - 2 stations (fuel tanks, associated debris
plle), 2 composites

7. Alrstrip Generator Building Transformers - 1 station
1 composite

8. Southwest Station - 1 station, 1 composite

In addition to sampling contaminated sites, up to four control
sampling stations will also be established on each island.

Fleld Procedures: Logistical support is being provided by the Alaska
Maritime National Maritime Refuge. Transportation to each island site
will be via the Service vessel M/V Tiglax or in the case of Great
Sitkin Island, access will be by Boston Whaler. Where not prohibited,
ground transportation will utilize all-terrain vehicles having
low-pressure tires. The Kenai Fisheries Resources field office will
assist the Alaska Maritime National Wildlife Refuge in its fish
collections. Service volunteers will be available to provide
assistance in field collections as well.

The 1988 field schedule is as follows:

May 25 Homer -~ load gear on M/V Tiglax
June 27 Leave Adak, en route Tanaga

June 28 Arrive Tanaga

June 30 Leave Tanaga, en route Little Kiska
July 1 Arrive Little Kiska

July 3 Leave Little Kiska, en route Attu
July 8 Arrive Attu

July 14 Leave Attu, en route Semisopochnoi
July 18 Arrive Semisopochnoi

July 20 Leave Semisopochnoi, en route Adak
July 21 Arrive Adak

July 23 Sample Great Sitkin

July 26 Leave Adak, en route Homer
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Soil and sediment will be collected because of their ability to
concentrate and store contaminants. Each sample will be a single
composite composed of three to five aliquots taken from the surface
and/or shallow sub-surface. All sites will be sampled in triplicate
and analyzed for metals and organic-related compounds.

Collected soils will be as fine textured as possible, and from low
gpots on the site, subject to collecting drainage. For metal
analysis, soil will be collected with acetone-rinsed stainless steel
utensils, mixed in aluminum foil-lined stainless steel trays, and
stored in Zip-lock plastic bags. The stainless steel tray will be
relined with aluminum foll for each new sample. For organic-related
analyses, all samples will be collected with acetone-rinsed stainless
steel utensils, mixed in aluminum foil-lined trays and placed in
aclid-cleaned jJars with teflon-lined caps or wrapped in aluminum foil
which in turn will be placed in Zip-lock plastic bags. Soil samples
to be analyzed for organic compounds will be stored at approximately 4
degrees centigrade,

Composite sediment samples will be collected from project area lakes,
streams, and/or drainage ditches. Like soil samples, control sites
will also be established and sampled. All samples will be stored in
acld-cleaned polyethylene jars for metal analysis and acid-cleaned
glass Jars with teflon-lined 1lids for organic analysis after having
been collected with a stainless steel strainer and mixed in a
stainless steel bowl. Sediment samples will be stored at
approximately 4 degrees centigrade.

Biological samples, 1f collected, will be from areas which have been
obviously impacted or highly suspected to have been impacted by
contaminated military wastes. Sampling will probably center around
collecting resident fish species (e.g. Salvelinus malma, Gasterosteus
aculeatus) using seines and baited minumow traps. Specimens will be
welghed, stored in acid-cleaned glass jars, and frozen as soon as
possible, Most probably, samples will be composited to achieve the
necessary sample weight.

The sampling quantities which follow are minimum requirements, and
should be doubled if possible.

Analyte Quantity (grams)
Soil/Scdiment Tissue

metals 10 20

organics 110 25

If extensive areas of contamination should be found, Phase II of the
study will be modified to include additional soil, sediment, and

biological sampling to determine the extent of contamination into the
ecosystem,
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4. Analytical Procedures: All samples are to be analyzed for
organochlorines and PCBs, aromatic hydrocarbons, and the following
priority pollutant heavy metals: antimony (Sb), arsenic (As),
beryllium (Be), cadmium (Cd), chromium (Cr), lead (Pb), mercury (Hg),
nickel (Ni), selenium (Se), silver (Ag), thallium (T1), and zinc
(Zn). Arsenic and Se values will be determined using flameless atomic
absorption spectrophotometry. Cold vapor techniques will be used to
determine Hg concentrations. The remaining metals will be analyzed by
atomic absorption spectrophotometry. Orpanic-related concentrations
will be determined by using gas chromatography/mass spectrometry,

It is important to note that the sample holding time, as established
and defined by the U.S. Environmental Protection Agency (1986), will
be exceeded for all soil and sediment samples analyzed for aromatic
hydrocarbons (14 days) and organochlorines with PCBs (to be extracted
within 7 to 14 days and analyzed within 40 days after extraction).
Therefore, the intergrity of the results generated for these
parameters is lessened. Holding times for organic and inorganic
analyses in biological matrices have not yet been determined by the
scientific community.

5. Cataloging: All samples shall be lahelled and be accompanied by a
complete catalog, which should include complete data on each sample:
regional reference number, date, sample number, sfte description and
location, quantity, weight, and any other pertinent information. The
sample catalog will be prepared by Refuge and Ecological Services
staff and be entitled "Alaska Maritime - Monitor Military Cleanup.”

6. Shipment: Samples should be sent to Anchorage by air, in strong
insulated chests containing blue ice. Samples will be shipped to the
analytical lab(s) as instructed by th Patuxent Analytical Control
Facility in strong coolers with dry ice as needed.

Results

Data from the sampling program will be entered into a computer data base and
analyzed with appropriate SPSS statistical software. Appropriate statistical
tests will be used for analysis of variability within sample sites and between
sample sites and the control site. Most results will be presented in tabular
format with summary statistics. Baseline data on contaminant levels in soil
sediments will be compared with those from nation-wide and Alaskan databases.
The ecological significance of identified contaminant levels will be
discussed. Anticipated products of this study include: 1) a Phase I report
that will summarize all field activities, present analytical results, describe
the biological implications of the analytical results, and if necessary, 2) a
Phase II report that will identify the need for any agency coordination on
remedial action and suggest any further investigation which might be needed.
The Anchorage Ecological Services field office will be responsible for
preparing the Phase I and Phase II reports with input and review from Refuge
personnel,
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Study Cost Estimate

1. Analytical (see Appendix for more detailed cost breakdown for analytical

. tests)
A. Tanaga Island - soil, sediment, and/or biological

1. 16 sampling stations

2. 48 metal and 48 organic samples $ 34,576.80
B. Great Sitkin Island -~ soil, sediment, and/or biological

1. 16 sampling stations

2. 48 metal and 48 organic samples $ 34,576.80
C. Little Kiska Island - soil, sediment, and/or biological

1. 16 sampling stations

2. 48 metal and 48 organic samples $ 34,576.80
D. Semisopochnoi Island - soil, sediment, and/or bilological

1. 16 sampling stations

2. 48 metal and 48 organic samples $ 34,576.80
E. Attu Island L
1, 32 sampling stations fv ‘jf
2. 96 metal and 96 organic samples $ 69,153.90 1}) -
F. TOTAL PROJECTED ANALYTICAL EXPENDITURES $207,461.10/1w '56.
2. Operation '
A. Jars/Bottles )’1, ") ﬂvﬂ”’ﬁé
1. Wide-mouth glass jars with teflon-lined ?Z”]D Egr
closures, I-Chem, “/ l/ gb
No. 241--0250; amber 250ml, pm/ . \[
12/case, $20.05/case 5 each $ 100.25 ‘5/5
No. 221-1000; clear 1000ml,
12/case, $36.60/case 3 each $ 109.80

2. Polyethylené wide-mouth jars
No. 211-0250; 250ml, 48/case

$82.08/case 1 each $ 82.08
B Aluminum foil - 2 large rolls ' 15.00
C. Zip-lock bags - quart and gallon size - 50 dozen 50.00
D. Stainless steel spoons - 50 dozen 200.00
E. Acetone - 1 gallon 40.00
F. Mixing trays - 6 each ) 35.00
G. Stainless steel mixing bowl - 2 each 15.00
II. Stainless steel strainer - 2 each 10.00
I. 100 - quart coolers - 4 each 240,00
J. Stake posts - 100 50.00
K. Aerial photos 300.00
L. Topographic maps 50.00 Lﬂﬁ
M. Miscellaneous and unforseen items 500.00 ! FU
N. Study Plan Administration - Biological Technician 5,000.00 B
0. PROJECTED TOTAL OPERATION EXPENDITURES $ 6,797.13 Fl( Cl)‘
— *
3. INVESTIGATION GRAND TOTAL (ANALYTICAL AND OPERATIONS) $214,258.23
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II.

III.

- APPENDIX

ANALYTICAL COST BREAKDOWN

Average cost/sample: sediment, soil, and tissue analyses

A. Organochlorines with PCBs and Aromatic llydrocarbons $450.00
B. Trace Metals
1. Arsenic, Selenium, Mercury 83.40

2.  Antimony, Beryllium, Cadmium, Chromium, Copper,
Iron, Lead, Manganese, Nickel, Silver, Thallium,

Zine 186.95
C. TOTAL $720.35

Costs per station assuming triplicate samples are collected
A. 3 metal x $270.35 = ¢ 811.05
B. 3 organics x $450.00 = $1,350.00
C. Total Cost Per Station $2,161.05

Total numbered stations which can be set up given budget constraints
A. Costs per station $2,161.05
B. Total analytical funds $207,000.00
C. Total number of stations = 96
1. Station number distribution

a, Attu 32
b. Great Sitkin 16
c. Semisopochnoil 16
d. Little Kiska 16
e. Tanaga 16



HOSIABZANS Q1314
alva t18 QIATIATY

Iva -~ t1@ QIEvamad

00000 9% 1e308
B0 000 0% sys{1eOy UVUTWYIVOY
00° 0003 11930}

0070008 Teava]
—e0°0%¢ wetg 08
To5°0%¢ Bupddyys
120430

o0 0% Juswdindby
~0°0 set1ddng
1suotavaedo

3e8png Tenuuy pejswrIsy

:s988ydang 3uewdynbz z0{*R 3817

pazynbay 8a3TH ASN

I peaynbey §.31d

rayByas stdmes Livsseoeu sya saetyow
©3 peatsodwod 8q T1¥a eajdmes ‘Ajqeqoad isof -erqyssod s® UOOS S® UNZOlF
pun ‘sav[ sevI® pauwslo-piow uy pasulr ‘payftea eoq TrIa susmydeds -sdeaa

- - - - -

souutm pPeirvq pue seutes Buyrsn (THIUBIRNSE INaI50Ya35¢5 ‘TUTEE SHUTIOATED

*8:-9) sayoads yst3 3uepysas Buyidarrod punoas 1e3uad L1qeqoad T1TA Suyrdmes
"s93s%A L1v371T0 pelvurmeIVOd £q peidwdmy useq sAawy 03 peidadsns L1uydyy

30 peidwdmy ATENOTAQO UBEQ @AWY YOTUA S®ex¥ w013 oq T1TA Buptduws -so3swa
£xv311Tm peivurmeaucd Aq pe3rdedwy ueaq aawy 03 paidedsns LyBry 10 peideday
£15n0TAQO USIQ PAVY YOTUA 5¥3I® w033 oq TI¥A ‘paide(rod jJT ‘satduws peorBororg
copsaBriued seeaBep 9 L(e3vwrxoadds 3Iv pe303s 9q T11A selduwes JuswIpes

*1A0Q 10038 SSITUTPIS ¥ UF PIXTE PUS I0UTEIIS TROIN SBITUTPIS ¥ YITA POIDSTI0D
uaeq Buyavy 1033¢ sysitvuv dTusBio 203 SpT1 pAUTT-UOTIOI Y3ITA siae[ sswtd
pauea(d-pIo® puv sysiivuw [view 103 saw| susTiyaefrod pPauweTd-pId¥ UT Pal03Is 8q
117A sotdoes 1TV -pardmes puw paysTIQPIs® 8Q OSTY TTTA $93Ifs [033u0d ‘serdues
1708 axy1 -seydaitp aBsureap 10/pue ‘smeeiis ‘sayel veaw 3Idefoxd moxj pe3Idetrod
9q T11A sordues auamypes earsodmo) - epeaBriued sovaBep ¢ Lrearvwixoadde

3% pa303s 8q T1TA spunodmod Stuelio 103 peziiwuw eq 03 saydwes TyOS

*s8uq o13Isvrd yoo1-dyz uT paserd eq TITA UINI U YSTYA 1703 mnurumie ut peddevaa
30 sded> paurr-uor3es YaTa sae[ peuselos-pyoe ut pedeid puw sfwa3 peurr-1703
CNUTCNT® UT POXTW ‘STTEUAIN T[98 SEOTUTFIS PISUTI-IVOIADT YITA POIDSTTOD

oq TITA seyduws 11w ‘sesiivuw peiviez-dTurBio 103 ‘-e1dews asu ydowe 103 1703
TNUTENT® YITA POUTTIEI oq TT1TA Av23 1sa3ls sseyufwis oyl -sBeq Staswid woor-dyg
uy pe1o3ls puw ‘sdwiy 19938 TuT®ls POUTI-1703 WnUTWNIS UT POXTE ‘sTPsusIn
12338 SEOTUTPIS POSUTI-JUOISDE YITA PIIDATIO0D 8q TITA 1708 ‘sTsifwue tviem

303 -eBwurmwap Burade11oo 03 Ide(qns ‘»3Ts Syl uo s3iods Aol woaj puw ‘arqrssod
S® POINIXSI SUTF €8 8q TTTA STT0S PRIDRTT0D  °spunodmod peiavres-stuedio

puv s{v3I9m 103 paziyvuw pus 93¥>7TdyI3 UT perdues oq TTTA 8e3ITS [TV °9dvjans
-qns AOTTPYWS 10/puU® @5®IINS OYI WOIZ uUeNel sIonbiTe 8aTj 03 821yl jJo pesodwod
9317sodwod o18uts v oq T1TA ordwes Yd>e3 °SIVFTUTHEIVOD PI0IB PUT 9ITIIVBIVOD

03 £3TTTQR 1793 3O 2snEORQ POIDOTIOD aQq TITA IWAWTPSS puw [JOS 3SPOYWILR

“N33V UO Ju0se1d 91¥ STUTINIVW SNOPIPITY IPYA OUIWINIVP O 2T
‘NI UO 0INDD0 03 POV SITITATION dNUESTD 919YA SUTEISIEP Ol T 180aT3IdE[qO

*PURTSI NIV WO ISTXS L¥m YOITYA [vTIsIEE

snopavzey 3JO SuUOTIWI0T pus sedfl Syl INOQE UOTIWWMIOFUT TE¥NIXSI STIIFT Liea T
o394yl °(LL6T ‘Am3y °§°fl) $TIQIP SNOSUNIIAISTE pur ‘syuwi tee3s °‘serod LIyrTIn
*SUOTIVPUNOF 93910U0D 'sautzeBes vorITUneme ‘esnoydwnd ‘sBurprIng ewez3 pooa
‘sany aesuonb jo SISTSUOD $TIQEP II Siwg PTIOK OYLl °‘UOTIVIS URIOT ¥ YITA $81O®
008°1 $03dnOS0 pawns 3IsWOD eyl ‘Iussead Iy -suoyriwaedo LiwaTiTe £q peIde3je
98v020® 19203 9yl ST $TYI JT 28075UN ST 3T 'PUFIST SYI JO OPTS UIVIFES

Q3 uo SSTT® sawnbs $T 838400 PTOFIETIIVG 84l '3I8OT/pelepuszans Lwiy eseusder
°Y2 ueya ‘ge6T ‘0f LR 03 °2¢6T ‘¢ sun[ moa3 Lmay esseuwder sy3 £q perdnod0 sea
NIV *(986T “90TAIeg OITTIPTIA PUP YsTZ °S°n !y eanBri) upwyd uwianety ey3 3o
PURTST I80T-UIHISSA Y ST PUT S03ID¥ ZIC'CZZ $08T71dWOD NIy I3USPEEINIS WOTQOIJ

PUYTST WITY TESINUE LIVITTYN BIUSPUVAY :e13fs 3cefo1a
sing TAN SETTIIVR UYERTV- eBnjey 20 UOTImis Pletd

ROISSIRENS 123r0dd Py



GCT0006 7Y 10301 -

007005 ¢V sTsATeUy JURPUTEEIVO)
007003 Surddyys
t130430

suoyavaedp

J88png TenuUUY peIvwWTISy

UGN :seseyoang Juamdynby dofen Istq
-0 paxrnbay 621TH AaN

[} pextnbey §.313

*ay8tan aydoes Aressadeu eyl aAaTydse 03 pa3tsodmos

3q T111a serdwes -o1qyssod sv UOOS se uazoaj pus ‘savf sew(8 pauva(d-prow

UT pexo3s ‘payBrea aq [1TA suawrdeds °sdeil AOUUTE PRITEq PUR SIUTIE

flursn (FNIESTHSC FROIEOISI6YD 'Toleo ERUTISATES "8-9) seyoeds qsT3 uepresa
Butr3vaTioo punois 1e3ued L1quqoid 117A Butidmeg ‘seaseA £3v371T0 peaIuRUTETEIVOD
4q peidwdut ueeq aawy o3 paidadsns ATyB1y 30 peidedmy L1sNOTAqO uReq

3A®Y UYOTUA 9®av mOIJ 8q [TTA ‘'peidaliod 37 ‘serdees TedtBotorg -opeiBraues
sasaBep ano3 L1eiwmrroadds 3w peioas aq T1TA seydmes Iusmypes *1m0q 19938
SEITUTEIS ® UT POXTW PUP IGUTRIIS 13335 SEITUTEIS ® UYITA POIDSTT0D useq Surasy
1333¢ sysAvus otueBio 103 spT] poupr-uolzel yYIta sawf w18 peuweio-prow

pur sysi{eue (visw 03 saw[ eueiiyisiiod pauva[d-p}Ov UT P30S ®q 117TAa serdmes
11V °petduws pue pousyIqEiIse eq OSTv 1TTA 69378 1013u0d> ‘vordaws 1108 ox11
"$2Y>37p eBvureip io/puw ‘'swrs1ls ‘saxe] weiw 3oafoad Woil PeINETTOD oq 1118
seTduss Juomypes s3fsodwo) -spunodmos paiwier-oyuvsic pus siwaem 103 pezlivue
pue 2a3wd771dr23 up petrdwes eq TTFA seafs TV -9O®IINS syl WOIF uexel saonbye
2A73 03 801yl Jo posodwod eaysodwod a18urs v eq T1ia erdwes youz *$3UPUTORIVOD
31035 PUT 9ILIJULDVOD 03 LITITqe ITayl 3O 8snEIaq PaIDST10D aq TTTA IVSETpPes
PU? TTOS °1T8A ®F® SUOTID2[TOD PIat} UF 2duvIsSTsse apTaoad 031 olqerrvae

®Q TTTA 91803UNTOA ®ITAISS °SUOTIDITIOS [STI 83T U efngey oFTTIPITA TvuOTIey
OTTITIWH WNSVTV OYI IETEST [TA 8OT3JJO PISTI S0DOINOSEeY SOTIAYNT3 Teuey oyl
*$3173 eanssaad-aor Surawy saydyyss ure11a3-Te ITFIFIN ITIA uotavizodsuna
punos ‘pearqrgoad jou aieys -xe18T] A/R 1088eA 8OTAIRS Y3 ®7A 8q TIIA

23175 243 03 uotaIvazodsweay -eBnjey aJTIPTTA 1VUOTIBN OWFITIVR sysely eyl 4Lq
paptacad Buyeq st 3aoddns teorasyBo  -purist STY3 uo POUSTIQUIS® 0Q OST® TITA
suoyivis Suyrduws 1033U0D INO3 03 dn ‘salys paiuvurseIuod Suprdmes o3 uotaITPpe
ul °s8T3ITIIOeI Livaprym o3 L37wrx0oad UT spuod 30 BeyWT ‘9T ‘SOTITITON]
£L3v37Tw 03 L3ywyxoad uy swealas ‘g1 ‘saydaIyp sfvurezg 2T ‘eepaw

#8e1035 s3dnpoid pessq-mnetoiisg ‘T ‘sismyogysuexl -0t ‘setod TesTI13ID81Z 6
‘suotivas Bupdend teng g ‘sdwnp Taiawvg ‘; ‘syuvy efwr03s 1903 ‘9 ‘sefvawy

'S ‘sasBuey 3zodsyy cy  ‘sdonp pue STTTPUEY ‘£ ‘sAOWYS OFPRI ‘z ‘sefaTriowy

Suravasuel 10m0g ‘1 :sea7s Surrdoes sqyssogd ‘seits Buyidwes a3epypued 03
PaTI0IUIAUT 2q ISITI TITA Puels] oyl suoyaIvis Buyrdwes teury Burysyiquase o3
dotad ‘aiojeireyl -perdwes aq TTTA SUOTILIOT IeyAa a3lwas ATeITUTISP 03 ITNOTIITP
ST 37 ‘puelst STUI uo sTIqep jo Larusnd pue sodL3 sy3 inoqe uaoux s7 HTIITT
esneceg °we3isfsode Buypunoains eyi Idwdwy Ly1esieape Lew YOITYA SUOTIVIIUIDOUOD
UT $03TS OYI IV ISTXP SIURUTTEIVOD I0U IO I0YIYA SUTWISIVP 03 posn

8q T1TA YOTYA e8®qQ ®Ivp ¥ USTIqeaIse o3 pesuBysep s7 I eswyg ‘ueid Lpnas s, awef
STYI U PIBSAIPPY 8q O3 POPUAIUT ST I eseyd A(uo °I9y3l0 yowe uodn pTING YOTUA
30 s3ITns®a Byl ‘'saajIdefqo reisusd saesseappe aswyd yoey -saseyd eayavBraseaur
OA3 03IUT PapTATP ueeq sey ueld Apnis syyl :seyBoie3is £pnag T  :SPOUIBH

‘grafoad jo woyseydwod

eineue 03 dnuvstd 2033jv Burrdwes dn-aorto3 3Ionpuoy °Z°'dnuweld 128339 03
satousBe 1ay3ao YaIya 93IPUTPIOOD pue UOTIO® TVIPIDAI 103 speen AT3Tawepl T 11
eseyd -4Luw JT ‘sivrurwEluUOd JO 8O3INOS pur eduedFyTuBts teorBorode s ,wamp

9Y3 03 ¥ $IOUAIIJUY AVIP PUT $ITNSII TVOTILTvur 392d3e3ur °Z  *sucTaIvTIvVASUT
£1vayriv peuopueqe Buipunolans JusTUOITAUS BYI peasiue sawy Lez ‘LAue

3T 'SIUNUTOVIUOD IVYA IUTRIGISP 03 #Bn3ey SITIPITA TRUOTIEN SUTITIR NSV

8yl uo puersI jouydodostwes 3w Suyrdmes mi03reg ‘T :] eseyq :89aT3IdefqO

*peatnboe sav ser3tiogany jusmefvuvw puvy 1In3 uweya weyqoad

JUVUTWRINOD ® ITASYUY LT19FIusilod 03 IUPA IOU SPOP #OTAIBS WY °Z  pue
‘S823IN0SHI IBNII SITIPITA PUP YST3 031 UTWYYd poo3j oyl yBnoaya L37T¥oevy eyl woiay
Pa13a3sueal 9q 03 SIUPUTEEIUOD 103 Tvtiuesod sy azeyl °y :95NEdeq IVeaB ST
SPURISI UWTINSTY 043 ul 803Fs L1eITITE peuopusqe oYl 3IT SIVPUTWEIVOD JO 8OUSBQE
20 2d5uesad SY3 BUTNIAIIP O3 SITAIS 98U 103 POIU SYL ‘STqEITPA® ST $T1Q9p
oYl JO WOTIEO0T] #YI UOC UOTIRTIOIUT TYnIxel 81T *(LL61 ‘Amay *§$°n) staqep
SNOSURTTHISTE PuUT ‘IJVIDITE PONOS3IA 8 °‘(g) sany 31asuonb JO 8ISTEUVOD 8TIQEP
£1w3TTTR  °PUPIST oyl jo uoyazod uUISYINOS eYI PIIDSIJE PUBTET eyl UO sdusssd
8,£393TTIW OULl °$830F CT0°9S 3JO 83ISTSUOD FouydodosTWes °$95INOSSI BITIPITA
PUT YBT3 O3 IPOIYI ¥ #s0d PINOD ‘UOTIVIIUEDOUOD puw dn-oxwvm [EPITEOYD ITEY3 UO
Surpuedep ‘auemuciyane Surpumozins eql 0IUT 8,804 PUP J0d 3O BUTU ST sATsueITg
*(8,80d4) stousydrq pearvuriorysitod uyEIvod L¥D YOTYA SI8BIOISUWII TEITIIDETS

10 s111ds pue sadonpoad (104) IuwsTIQN] ‘17O ‘wnetozied I8yITE UTEIUOD

03 UAOUY #IF SUOTIWIIVISUT LIVITIT® peucpuwqe 8yl JO 3ISOR ‘e¥njey ®JTIPITA
TOUOTIWN SWTITITR wASEIY 8U3I JO 3avd sv (9OTAING) 8DTA28S SFTIPITA Pue Ystd
*§$°n oy3 4q peasIsTUTWPE PUE 107I93UI Y3 jJo uswiIzedeg oyl JO dIYSISUAC eyl UL
st o378 3o0(oad 3o0[qns eyy -siseurBug jo sdiop Lmay -g-n eyx 4q perelsTuTEPY
s7 veafoxd eyl ‘suoyide [vrpewez Bupjuemerduy Lq e3Iwas TeurBTi0 Iveu iteyl

03 SES3IT® Yl 93038931 puw q L193IT1IN peUOPUEQE UO S8ITS SIsEA SnoOpaI¥IEY
dnuwe(> pus ‘elwnteae °‘£37Iuept 03 pauBivep weaBoad esuszeq 3o 3usmiawdeg

® 30 31wd 87 mwwiBord UOTINIO3ISEY [PIUSEUOITAUYF PsusIs] oYY :IVAWEITIS WETQOIQ

T ITTUSHUSITADY STUSYS IV SUTTIEEE TTUNUTUUIUSS TUIUSHOSYYAUY :87371 3defoiag

83vq YAR SETITICH FHEEYV o3njoy 20 uotIvls PIOTA

NOISSIRENS 1D3Arodd []2¥



APPENDIX B

SAMPLE CATALOGS FOR THE ALEUTIAN ISLANDS
MILITARY CONTAMINANTS STUDY

FISCAL YEARS 1988-1990



Alaska Maritime National Wildlife Refuge
202 Pioneer Avenue
Homer, Alaska

SAMPLE CATALOG

TITLE: Alaska Maritime - military cleanup

STUDY/CATALOG IDENTIFIER: to be assigned in fiscal year '89

¢ To perform sampling on Tanaga, Little Kiska,
Attu, Semisopochnoi, and Great Sitkin Islands on the Alaska
Maritime National Wildlife Refuge to determine what
contaminants, if any, may have entered the environment
surrounding abandoned military installations. To interpret
analytical results and draw inferences as to the data's
ecological significance and source of contaminants, if any.

BACKGROUND: The Defense Environmental Restoration Program (P.L. 98
-212, 97 stat. 1427, Dec. 8, 1983) is part of a Department of
Defense program designed to identify, evaluate, and clean up
hazardous waste sites on abandoned and active military bases
and restore the areas to their near original state by
implementing remedial actions. The program is administered by
the U.S. Army Corps of Engineers. The subject project sites
are in the ownership of the U.S. Fish and Wildlife Service
and administered by the Alaska Maritime NWR.

Each of the project sites are known to contain either
petroleum, oil, and lubricant (POL) products and spills or
electrical transformers which may contain polychlorinated
biphenols (PCBs). Extensive leaching of POL products and PCBs
into the surrounding environment, depending on their chemical
make-up and concentration, could pose a threat to fish and
wildlife resources.

This lot consists of 294 individual soil/sediment samples and
15 composite fish samples. Soil samples were collected from
25 sampling sites; sediment samples were collected from 29
sampling sites and fish were collected from 2 lakes and 1

stream. All samples were collected between June 28 and July
22, 1988,

Each soil/sediment sample is a composite of three to five
aliquots collected from the surface and/or shallow sub-
surface. All sites were sampled in triplicate and analyzed
for metals and organic-related compounds. For metal analysis,
soil were collected with acetone-rinsed stainless steel
utensils, mixed in aluminum foil-lined stainless steel trays,
and stored in zZip-lock plastic bags. For organic-related
analyses, all samples were collected with acetone-rinsed
stainless steel utensils, mixed in an aluminum foil-lined



tray and placed in acid-cleaned jars with teflon-lined caps
or wrapped in aluminum foil which in turn were placed in zip-
lock bags. Composite sediment samples were collected from
project area lakes, streams, and/or drainage ditches. Like
soil samples, control sites were established and sampled. All
sediment samples are stored in acid-cleaned polyethylene jars
for metal analysis and acid-cleaned glass jars with teflon-
lined 1lids for organic analysis after having been collected
with a stainless steel strainer and mixed in a stainless
steel bowl. All samples are stored at approximately 4 degrees
centigrade. Fish samples were obtained using seines and
baited minnow traps, weighed, stored in acid-cleaned glass
jars for organic analysis or for metal analysis, they were
stored in Zip-lock bags or acid-cleaned polyethylene jars,
and frozen.

INSTRUCTIONS: Each sample is to be analyzed for the contaminants
listed on the tabulated catalogs (Table 1 - Metals; Table 2-
Organics). Report ppm, dry weight, with % moisture, for
aromatic hydrocarbons, organochlorines including PCBs, and
heavy metals. The following metals are to be determined using
ICP methodologies: Pb, Cu, Cr, Mn, Cd, Ni, Sb, Tl, Fe. The
following metals are to be analyzed using AAH methodologies:
As, Se. Mercury 1is to be analyzed using cold vapor
techniques. Detection 1limits should be as low as possible
with the prescribed analytical method. All fish samples are
to be analyzed as a composite of whole bodies. If there is
not enough tissue to perform all -the desired analyses, the
priorities are for heavy metals: Hg, Pb, Cu, Cr, Cd, Ni, As,
Se, Sb, Mn, Tl, and Fe, and for organic-related analysis:
aromatic hydrocarbons, and organochlorines including PCBs.
Please call this office (907-271-2780) to inform us of your
decision on this.

After analysis 1is completed, please retain the samples until
this office has received and reviewed the analytical results.
We will then instruct you as to which samples, if any, should
be retained and which can be discarded.

If samples are sent to the lab in a cooler, we will include a
mailing label to have the cooler returned to this office.
Other containers, i.e. cardboard box with styrofoam inserts,
may be discarded.

IABULATED CATALOG: Attached

Table 1. METALS: Tabulated Sample Catalog = ..eecece.
Alaska Maritime NWR - Monitor Military Cleanup

Table 2. ORGANICS: Tabulated Sample Catalog = ......
Alaska Maritime NWR - Monitor Military Cleanup



ESTIMATED COST: Heavy Metals § 22,184.31
) 61,6 00
Total $ 83,810.31

ACCOUNT NUMBER: to be assigned in fiscal year '89
DATA RECIPIENT(S): Wayne M. Crayton

U.S. Fish and Wildlife Service
Anchorage Fish and Wildlife Enhancement
605 West 4th Avenue, Room 62

Anchorage, Alaska 99501

Everett Robison-Wilson

U.S. Fish and Wildlife Service
Environmental Contaminants Coordinator
1011 Tudor Road

Anchorage, Alaska 99503

John Martin

U.S. Fish and wWildlife Service
Alaska Maritime NWR

202 Pioneer Avenue

Homer, Alaska 99603

SIGNATURES: :
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.Regional Environmental Date
Contaminants Coordinator



Table 1. Metals: Tabulated Sasple Catalogieeesesss Page 1 of §
Alaska Maritiae - military cleanup
Sasple 1D Species Tissue/ Sasple \Meight Collectian Site Collection Analysis
Nuaber Matrix  Type Description Date Requested
and Remarks
ATAO10 SoIL 1 58 SE END OF RUNWAY 04/28/88 iy
BTAO1D SoIL. 1 58 SE END DF RUNWAY 04/28/88 HH
CTao10 S01L I 54 SE END OF RUNMAY 05/28/88 M
ATA020 S0IL I M BUILDING COMPLEX 04/28/88 HM
BTA020 S0IL 1 42 BUILDING COMPLEY 04/28/88 HM
CTA020 S0IL | 62 BUILDING COMPLEX 04/28/88 H
ATAO30 S0IL I 58 BUILDING COMPLEX 04/28/88 N
BTAO3D SoIL 1 98 BUILDING COMPLEX 046/28/88 i
CTAO30 S0l 1 108 BUILDING COMPLEX 04/28/68 Hi
ATAC4D SoIL 1 132 BUILDING COMPLEX CREEK 06/29/88 1|
BTA04D SOIL 1 94 BUILDING COMPLEX CREEK 04/29/88 M
CTA040 S0IL 1 98 BUILDING CONPLEX CREEK 06/29/68 Hn
ATAOSO S0IL I 48 LARGE BARREL DUMP 04/29/88 M
BTA0S0 S01L 1 54 LARGE BARREL DUMP 04/29/88 HH
£TA0S0 SOIL I 76 LARGE BARREL DUNP 06/29/88 HN
ATA0SS SEDIMENT 1 240 HOUSING COMPLEX 04/29/88 i
BTA0SS SEDIMENT I 204 HOUSING CONPLEX 04/29/88 n
CTAOGS SEDINENT 1 275 HOUSING COMPLEX” 04/29/88 M
ATAO70 SOIL 1 70 BY WATER TANK 046/29/88 Hi
BTAO70 SOIL I 40 BY WATER TANK 04/29/88 Ky
CTAO70 SoIL 1 4 BY WATER TANK 05/29/88 KN
ATA0BS SEDIMENT ] 288 PUNPHOUSE LAKE 04/29/88 M
BTA0BS SEDIMENT I 318 PUMPHOUSE LAKE 04/29/88 HM
CTA08S SEDIMENT I m PUMPHOUSE LAKE 06/29/88 M
ATA09S SEDIHENT I 308 RUNWAY DRAINAGE DITCH  04/29/88 Hy
BTA09S SEDIMENT 1 ril] RUNWAY DRAINAGE DITCH  04/29/88 HA
CTAO9S SEDIMENT 1 272 RUNMAY DRAINAGE DITCH  04/29/88 M
ATA100 SoIL 1 9 SE END OF RUNNAY 06/29/88 HH
BTAL0D SoIL 1 84 SE END OF RUNWAY 06/29/88 Hn
CTA100 50IL 1 184 SE END OF RUNNAY 04/29/08 HH
ATA1IF  DOLLY VARDEN FISH (4) C,NB 358 HOUSING COMPLEX STREAM  04/29/8R Ht
BTALIF  DOLLY VARDEN FIsH (3) C,u8 38 HOUSING CONPLEX STREAM  04/29/80 HN
CTAIIF  DOLLY VARDEN FISH (2) cC,B 50 HOUSING CONPLEX STREAN  04/29/88 HN
ATALZ0 soIL I 128 SOUTHEAST BIGHT 04/29/88 A
BTA120 SDIL I 104 SOUTHEAST BIGHT 04/29/88 HH
C1a120 S01L 1 100 SOUTHEAST BIGHT 04/29/88 H



Table i. Yetals: Tabulated Sasple Catalogie....... Page 2 of §
Alaska Maritise - silitary cleanup
Sample 1) Species Tissue/ Sample Weight Collection Site Collection Analysis
Nusber Matrix  Type Description Date Requested
and Remarks
ATAI3S SEDIMENT | 414 SOUTHEAST BIGHT LAKE - 046/29/88 HM
BTA13S SEDIMENT 1 386 SOUTHEAST BIBHT LAKE 04/29/88 HN
CTA13S SEDIMENT I 380 SOUTHEAST BIGHT LAKE 06/29/88 HN
ATA1SS SEDIMENT | 250 RADIO SHK-N END RUNWAY  04/30/88 HM
BTAISS SEDIMENT I 287 RADIO SHK-N END RUNWAY  04/30/88 M
CTAISS SEDIMENT 1 m RADID SHK-N END RUNWAY  04/30/88 HM
ALKO1S SEDIMENT | 13t GUN EMPLACEMENT LAKE 07/03/88 HN
BLKO1S SEDIMENT 1 108 GUN EMPLACENENT LAKE 07/03/88 N
CLko1S SEDIMENT 1 118 GUN ENPLACEMENT LAKE 07/03/88 N
ALKO2F  3-SPND STICKLEBK  FISH (5) C(,NB 14 GUN ENPLACEMENT LAKE 07/03/88 HH
BLKOZF  3-SPND STICKLEBK  FISH (5) (C,MB 13 BUN EMPLACEMENT LAKE 07/03/88 HM
CLKO2F  3-SPND STICKLEBK  FISH (S) C,MB 14 GUN ENPLACEMENT LAKE 07/03/88 HN
ALKO3S SEDINENT 1 204 SLUFF LAKE 07/03/88 L
BLX038 SEDINENT 1 160 SLUFF LAKE 07/03/88 N
CLK03S SEDINENT 1 154 SLUFF LAKE 07/03/88 N
ALKO4D S0l 1 148 BARE NILL 07/03/88 W
BLKO40 S0IL I 118 BARE HILL 07/03/88 HN
CLKo40 S0IL | 158 BARE HILL 07/03/88 HM
ARTO10 soIL l 158 ENGINEER HILL 07/07/88 |
BATO10 SOIL 1 142 ENGINEER HILL 07/07/88 i
CATO10 gOIL 1 103 ENGINEER HILL 07/07/88 M
AAT02S SEDIMENT 1 228 ENGINEER HILL 07/07/88 M
PATO2S SEDIMENT 1 210 ENGINEER HILL 07/07/88 N
CaT02S SEDIMENT | 228 ENGINEER HILL 07/07/88 M
AATO30 S01L | 170 N END M NASS VALLEY 07/07/88 W
BATO30 SoIL 1 38 N END N MASS VALLEY 07/07/88 Hn
CATO3D SOIL I 8 N END M MASS VALLEY 07/07/88 HY
ARTOAS SEDINENT | 140 E SIDE HOGBACK RD 07/07/88 M
BATO04S SEDINENT 1 135 £ SIDE HOGBACK RD 07/07/88 A
CATOAS SEDIMENT | 100 E SIDE HOGBACK RD 07/07/88 WM
RATOS0 S01L 1 98 HENDERSON MARSH 07/08/88 HN
BATO50 so1L 1 32 HENDERSON MARSH 07/08/88 ¥
CATOS0 S0IL | 102 HENDERSON MARSH 07/08/88 M
AATOAS SEDIMERT | 120 E MASS VALLEY 07/08/88 HA
BATOAS SEDIMENT I 146 E MASS VALLEY 07/08/88 HN
CATQ4S SEDIMENT | 114 E MASS VALLEY 07/08/88 Hn



i

Table 1. Metals: Tabulated Sample Catalogie.eces.s Page 3 of §
Alaska Maritime - military cleanup
Sasple 10 Species Tissue/ Sasple Weight Collection Site Collection Analysis
Nusber Matrix  Type Description Date Requested
and Resmarks
AATO7S SEDIMENT ! 268 UPPER E MASS VALLEY 07/08/88 WM
BATO7S SEDINENT 1 218 UPPER E MASS VALLEY 07/08/88 N
CATO7S SEDINENT I 248 UPPER E MASS VALLEY 07/08/88 WM
AATOBS SEDINENT | y11] E NASS VALLEY STREAM 07/08/88 M
BATO08S SEDIMENT | ND E MASS VALLEY STREAM 07/08/88 HM
CATO8S SEDIMENT I ND E MASS VALLEY STREAM 07/08/88 HM
AATOR0 SO1L I 108 E MASS VAL BARREL DUNP  07/08/88 L]
BATO90 S0IL I 4 E MASS VAL BARREL DUNP  07/08/80 M
carosn S0IL I 3 E MASS VAL DARREL DUMP  07/08/88 W
RAT10S SEDIMENT I 158 E NMASS VAL TRANS POLE 07/08/88 KM
BAT10S SEDINENT I 148 E MASS VAL TRANS POLE 07/08/88 HA
CAT105 SEDIMENT | 186 E MASS VAL TRANS POLE 07/08/88 M
AATLLO S0l I 126 E BREAKMTR CASCO COVE 07/08/80 N
BAT110 SOIL I 100 E BREAKNTR CASCO COVE 07/08/88 L
CATILO SOIL I 128 E BREAYMTR CASCO COVE 07/08/68 HM
AATI20 SoIL | 113 ASPHALT TANK STREAM 07/09/88 HM
BAT120 SaIL I 178 ASPHALT TANK STREAM 07/09/88 M
CAT120 SOIL I 214 ASPHALT TANK STREAM 07/09/88 M
AATI30 S0IL 1 158 FUEL PUMPS-ASPHALT STR  07/09/88 A
BAT130 S0IL I 132 FUEL PUMPS-ASPHALT STR  07/09/88 M
CAT130 SoIL 1 118 FUEL PUMPS-ASPHALT STR  07/09/80 HM
AAT145 SEDIMENT | 164 FUEL TANX VALLEY STREAM 07/09/88 N
BAT145 SEDINENT | 132 FUEL TANK VALLEY STREAN  07/09/88 M
CATI4S SEDINENT | 166 FUEL TANK VALLEY STREAN 07/09/88 M
AATLSS SEDIMENT 1 12 2 FUEL TANKS-FT STREAM  07/09/88 H
BAT13S SEDIMENT [ 94 2 FUEL TANKS-FT STREAM  07/09/88 M
CAT1SS SEDINENT I 98 2 FUEL TANKS-FT STREAM  07/09/880 H
AAT148 SEDIMENT I 138 TRANSF-FUEL TANK VALLEY 07/09/88 W
BAT14S SEDINENT | 138 TRANSF-FUEL TANK VALLEY 07/09/88 HN
CAT16S SEDIMENT I 158 TRANSF-FUEL TANK VALLEY 07/09/88 HM
AATL7S SEDINENT | 208 FUEL TANK VALLEY STREAM  07/0%/88 M
BATL7S SEDIMENT ! 128 FUEL TANX VALLEY STREAN  07/09/88 L]
CATI7S SEDIMENT I 178 FUEL TANK VALLEY STREAM 07/09/88 KN
AAT180 SoIL 1 148 NENLY BULLDOZED TOP HILL 07/09/88 HM
BATIBC S0IL I 168 NEWLY BULLDOZED TOP HILL 07/09/68 HM
CAT180 S8IL I 150 NENLY BULLDOZED TOP HILL 07/09/88 HH



Table 1. Metals: Tabulated Sample Catalogieessece. Page 4 of §
Alaska Maritise ~ ailitary cleanup
Sasple [0 Species Tissue/ Sasple Weight Collection Site Collection Analysis
Nusber Natrix  Type Description Date Requested
and Resarks

ARTE90 SO0IL I 186 € SIDE QUONSET HUT VALL  07/10/88 WY -
BATI90 SoIL 1 198 E SIDE QGUONSET HUT VALL  07/10/88 M
Cat190 SOIL 1 178 € SIDE QUDNSET HUT VALL  07/10/88 M
AAT20S SEDIMENT | 178 NIDDLE QUONSET HUT VALL 07/10/68 M
BAT20S SEDIMENT 1 138 NIDDLE QUONSET HUT VALL 07/10/88 H
CAT205 SEDIMENT | 32 MIDDLE QUONSET HUT VALL 07/10/88 N
AAT21S SEDIMENT 1 22 QUONSET HUT VALL CREEK 07/10/88 KN
BAT21S SEDIMENT | Jo8 QUONSET HUT VALL CREEK 07/10/88 WM
CAT21S SEDIMENT 1 266 QUONSET HUT VALL CREEK 07/10/88 HH
AAT220 S0IL l 112 E SIDE QUONSET HUT VALL 07/10/88 HA
BAT220 SoIL | 118 E SIDE QUONSET HUT VALL 07/10/88 HN
CAT220 SoIL I 124 E SIDE QUONSET HUT VALL 07/10/88 HN
AAT235 SEDIMENT 1 180 ] Sle QUONSET HUT VALL 07/10/88 HA
BAT23S SEDIMENT | 196 ¥ SIDE QUONSET HUT VALL 07/10/88 M
CAT238 SEDIMENT 1 168 W SIDE OUONSET HUT VALL 07/10/88 M
AAT24S -~ SEDIMENT | 538 LAKE ELWOOD ° 07/10/68 KN
BAT245 SEDIMENT 1 358 LAKE ELN0OD 07/10/88 M
CAT245 SEDIMENT | 320 LAKE ELNDOD 07/10/88 HN
AAT275 SEDIMENT 1 184 OLD RUNWAY REVETEMENT 07/11/88 HN
BAT275 SEDIMENT I 288 OLD RUNWAY REVETENENT  07/11/88 HH
CAT27S SEDINENT | 228 OLD RUNNAY REVETEMENT  07/11/88 WM
AAT280 SOIL [ 112 LRG ASPHALT BARREL DuMP 07/11/88 HH
BATZ80 S0IL I 3] LRG ASPHALT BARREL DUMP 07/11/88 M
CAT280 SOIL 1 - 164 LRG ASPHALT BARREL DUMP 07/11/88 L
AAT29S SEDINENT 1 278 PEACEFUL RIVER 07/11/88 N
BAT295 SEDINENT | 29 PEACEFUL RIVER 07/11/88 M
CAT29S SEDIMENT I 194 PEACEFUL RIVER 07/11/88 HN
AAT30D S0IL I 128 TRANS SITE CASCO PT 07/11/88 N
BAT300 SOIL I 172 TRANS SITE CASCO PT 07/11/88 HH
CAT300 SOIL I 194 TRANS SITE CASCO PT 07/11/88 HH
AAT3IO SoIL 1 114 TRANS SITE MURDER PT 07/11/88 HH
BAT310 SOt 1 94 TRANS SITE MURDER PT 07/11/88 M
CAT310 . SOIL 1 123 TRANS SITE MURDER PT 07/11/88 M



Table 1. Metals: Tabulated Sample Catalag:........ Page 5 of §

Alaska Naritiee - military cleanup

Sample 1D Species Tissue/ Sample Weight Collection Site Collection Analysis
Nusber Hatrix  Type Description Date Requested
and Remarks
AATI2F  3-SPND STICKLEBK  FISH (9} <L, 17 LAKE NICHOLAS 07/11/88 L
BATS2F  3-SPND STICKLEBK  FISH (8) C,WB 15 LAKE NICHOLAS 07/11/88 HM
CAT32F  3-GPND STICKLEBK  FISH (&) C,¥B 15 LAKE KICHOLAS 07/11/88 HM
AAT3O0 S0IL [ 114 HURDER PT-SUBMERG BUILDG 07/11/88 HN
BAT33D SoIL I 98 NURDER PT-SUBMERG BUILDG 07/11/88 HM
CAT330 , So0lL I 128 HURDER PT-SUBMERG BUILDG 07/11/88 HK
AAT3AS SEDIMENT 1 204 NURDER PT-QUONSET HUTS  07/12/88 WM
BAT3AS SEDIMENT I 180 HURDER PT-QUONSET HUTS  07/12/88 M
CAT3AS SEDIMENT 1 148 HURDER PT-QUONSET HUTS  07/12/88 HM
AAT3SS SEDIMENT | 350 NURDER PT LAKE 07/12/88 HA
BAT3SS SEDIMENT | ND HURDER PT LAKE 07/12/88 M
CAT35S SEDINENT 1 478 NURDER PT LAKE 07/12/88 WM
RAT3ES SEDIMNENT | 436 WATER TONER LAKE-MURD PT 07/12/88 HM
BAT34S SEDIMENT I 423 WATER TOWER LAKE-NURD PT 07/12/88 il
CAT34S SEDIMENT 1 pL1] WATER TOMER LAKE-MURD PT 07/12/88 HN
AAT37S SEDINENT | 266 RADID TOWER/BUILDINGS 07/12/88 HM
BAT37S SEDIMENT I 152 RADIO TONER/BUILDINGS 07/12/88 M
CAT37S BEDINENT 1 264 RADIO TONER/BUILDINGS 07/12/88 HM
AAT3AS SOIL I fs8 NEXT TO SITE 31-MURD PT  07/12/88 M
BAT38S SOIL [ 144 NEXT TO SITE 31-NURD PT  07/12/88 N
CAT385 SOIL I 118 NEXT TO SITE 31-HURD PT  07/12/88 HN
ABS01S } SEDINENT | 340 FOX CR BRIDGE 07/22/88 i
B8S01S SEDINENT I 451 FOX CR BRIDGE 07/22/88 N
£65015 SEDINENT | 592 FGX CR BRIDSE 07/22/88 4
765020 §0IL I 198 W SIDE OF FOX CR VAL 07/22/88 HM
865020 SOIL I 212 W SIDE OF FOX CR VAL 07/22/88 U]
65020 SoIL | 1% N SIDE OF FOX CR VAL 07/22/84 L]
ABS030 SOIL 1 196 MIDDLE FOX CREEK VALL  07/22/88 M
B6S030 S0IL | 192 HIDDLE FOX CREEK VALL  07/22/88 M
C65030 SOIL I 156 HIDDLE FOX CREEK VALL  07/22/88 HM
AGS040 SOIL 1 202 MIDDLE FOX CREEK VALL  07/22/88 ]
BES040 SOIL 1 134 NIDDLE FOX CREEK VALL  07/22/88 L]

£65040 SOIL l 204 NIDDLE FOX CREEK VALL  07/22/68 HH

I = individual

€ = cosposite
¥B = whale body
HN = heavy setalsi ICP{Pb,Cu,Cr,Hn,Cd, Ni,Sb,T1,Fel, AAH(As,Se),CV(Hg)
ND = not detersined



Table 2. Organics: Tabulated Sasple Catalog:........ Page { of §
Alaska Naritime - silitary cleanup
Sample ID Species Tissue/ Sample Weight Collection Site Collection Analysis
Nuaber Matrix  Type Description Date Requested
and Remarks

ATRO10 S0IL I 148 SE END OF RUNHAY 04/28/88 0,A
Braota So1L I 104 SE END OF RUNWAY 06/28/88 0,A
CTA010 SOIL | 168 SE END OF RUNNAY 04/28/88 0,A
ATAC20 SoIL I 118 BUILDING COMPLEX 06/28/868 a,A
BTAG20 SOIL | 128 BUILDING CONPLEX 06/28/88 0,a
CTA020 SOIL I 142 BUILDING CONPLEX 04/28/88 0,A
ATAO30 111{ 8 I 118 BUILDING CONPLEX 04/28/88 0,A
BTAO3D SoiL I 9 BUILDING CONPLEX 04/28/88 a,A
CTA030 SOIL I 120 BUILDING COMPLEX 04/28/88 0,A
ATAOAD SoIL 1 13 BUILDING COMPLEX CREEK  04/29/88 0,A
BTA040 S01L | 182 BUILDING COMPLEX CREEK  04/29/88 0,A
CTA040 SOIL I 158 BUILDING COMPLEX CREEK  04/29/88 0,4
ATA0SD 80IL 1 224 LARGE BARREL DUNP 06/29/88 0,A
BTA0S0 SOIL I 228 LARGE BARREL BuNP 06/29/88 0,A
CTA0S0 SOIL I 248 LARGE BARREL DuMP 06/29/88 a,a
ATA0SS SEDINENT 1 129 HOUSING COMPLEX 06/29/68 0,A
BTA0SS SEDIMENT | a7 HOUSING CONPLEX 06/29/88 0,A
CTAOSS "SEDINENT | U3 HOUSINB CONPLEX 06/29/88 0,A
ATAO70 80IL 1 114 BY MNATER TANK 06/29/88 0,A
BTA070 S0IL 1 164 BY NATER TANK 04/29/68 6,A
CTA070 S0IL I 128 BY WATER TANK 04/29/88 0,A
BTA0BS SEDINENT | 197 PUMPHOUSE LAKE 06/29/88 0,4
C1A08S SEDINENT | 193 PUMPHOUSE LAKE 04/29/88 0,A
ATAO9S SEDINENT | 383 RUNWAY DRAINAGE DITCH  06/29/88 0,A
BTA09S SEDIMENT I 535 RUNMAY DRAINASE DITCH  04/29/88 0,A
CTA09S SEDINENT | 363 RUNWAY DRAINAGE DITCH  04/29/88 . 0,A
ATA100 SOIL I 302 SE END OF RUNWAY 06/29/88 0,A
BTA100 SOIL I 302 SE END OF RUNNAY 06/29/88 0,A
CTA100 SOIL I 278 SE END OF RUNNAY 046/29/88 0,A
ATA120 S0IL I 168 SOUTHEAST BIGHT 06/29/88 0,A
BTA120 S0IL I 148 SOUTHEAST BIGHT 04/29/88 0,A
CTAL20 SOIL I 166 SOUTHEAST BIGHT 04/29/88 0,A

" ATAL3S SEDIMENT | 447 SOUTHEAST BIGHT LAKE 04/29/88 0,A
PTAL35 SEDINENT | 469 SOUTHEAST BIGHT LAKE 06/29/88 0,A
CTA135 SEDIMENT 1 484 SOUTHEAST BIGHT LAKE 06/29/88 0,A



Table 2. Organjcs: Tabulated Saaple Catalogi........ Page 2 of §

Alaska NHaritise - ailitary cleanup

Sasple 10 Spacies Tissue/ Sample Meight Lollection Site Collection Analysis
Nusber Matrix  Type Description Date Requested
and Reaarks

v

BTA1SS SEDIMENT 1 287 RADIO SHK-N END RUNWAY  04/30/88 0,A
ALKOLS SEDINENT I 261 GUN ENPLACENENT LAKE 07/03/e8 0,A
BLKO1S SEDIMENT I 32 GUN EMPLACEMENT LAKE 07/03/88 0,A
CLKo1S SEDIMENT I 33 6UN EMPLACENENT LAKE 07/03/88 0,A
ALKO2F  3-SPND STICKLEBK  FISH B 131 5UN EMPLACEMENT LAKE 07/03/88 0,A
BLKO2F  3-SPND STICKLEBK  FISH C,Wp 127 GUN EMPLACENENT LAKE 07/03/88 0,A
CLKO2F  3-SPND STICKLEBK  FISH B 125 GUN EMPLACEMENT LAKE 07/03/88 0,4
ALKO3S SEDINENT | R{)] SLUFF LAKE 07/03/88 0,4
BLKO3S SEDIMENT 1 357 SLUFF LAKE 07/03/88 0,4
CLKO3S SEDINENT I 389 SLUFF LAKE 07/03/88 0,A
ALKO40 SoIL I 270 BARE HILL 07/03/88 0,A
BLKOAD S0It I 174 BARE HILL 07/03/88 0,A
CLko40 S01L I 222 BARE HILL 07/03/88 0,A
AATOLO soIt 1 42 ENGINEER HILL 07/07/88 0,A
BATO10 S0IL I 213 ENGINEER HILL 07/07/88 0,A
CATOL0 SOIL 1 162 ENGINEER HILL 07/07/88 o,A
BAT02S SEDIMENT I 331 ENGINEER HILL 07/07/88 0,4
CAT028 SEDIMENT I 183 ENGINEER HILL 07/07/88 0,A
AATO30 S0IL I 250 N END W MASS VALLEY 07/07/88 0,
BATO30 S0IL l 196 N END W MASS VALLEY 07/07/88 0,A
CATO30 SoiL I 250 N END W NASS VALLEY 07707788 0,A
AATO4S SEDIMENT 1 29 E SIDE HOGBACK RD 07/07/88 0,A
BAT045 SEDINENT I 3 E SIDE HOGBACK RD 07/07/88 0,A
CATO4S SEDINENT 1 A} E SIDE HOGBACK RD 07/07/88 0,A
AATO30 80IL 1 228 HENDERSON MARSH 07/08/88 0,A
BATOS0 SoIt I 278 HENDERSON MARSH 07/08/88 0,A
CAT030 soIL . 1 154 HENDERSON MARSH 07/08/88 0,A
ARTO6S SEDINENT 1 289 E NASS VALLEY 07/08/88 0,A
CATO04S SEDIMENT 1 A} E MASS VALLEY 07/08/88 0,A
RATO7S SEDIMENT 1 383 UPPER E MASS VALLEY 07/08/88 0,A
BAT07S SEDIMENT 1 3 UPPER E MASS VALLEY 07/08/88 0,A

. CAt078 SEDINENT | 405 UPPER E MASS VALLEY 07/08/88 0,A



Table 2. Qrqanics: Tabulated Saeple Catalog:i........ Page 3 of §

Alaska Naritise - ailitary cleanup

Sample ID Species Tissue/ Sasple Meight Collectian Site Collection Analysis
Nuaber Natrix  Type Description Date Requested
and Remarks
AATOBS SEDIMENT I 395 E NMASS VALLEY STREAN 07/08/88 0,A
BATORS SEDINENT | k{4 E NASS VALLEY STREANM 07/08/88 0,A
€aro8s SEDIMENT | 403 E MASS VALLEY STREAM 07/08/88 0,A
AATO90 SOIL I 194 E MASS VAL BARREL DUNP  07/08/88 0,A
BAT090 . SOIL 1 2148 E MASS VAL BARREL DUNP  07/08/88 0,A
CATO0%0 SOIL 1 238 E MASS VAL BARREL DuMP  07/08/88 0,A
ART10S SEDIMENT | m E MASS VAL TRANS POLE  07/08/88 0,A
BAT10S SEDIMENT | 263 E MASS VAL TRANS POLE  07/08/88 0,A
CAT10S SEDIMENT 1 57 E MASS VAL TRANS POLE  07/08/88 0,A
RAT110 S0IL I 210 E BREAKWTR CASCO COVE  07/08/88 0,A
BATLI0 s01L 1 233 E BREAKWTR CASCO COVE  07/08/88 0,A
CATi10 S0IL 1 186 E BREAKNTR CASCO COVE  07/08/88 0,A
AAT120 SOIL I 334 ASPHALT TANK STREAM 07/09/88 a,A
BAT120 80IL 1 318 ASPHALT TANK STREAM 07/09/88 0,A
CAT120 SOIL i 290 ASPHALT TANK STRERM 07/09/88 0,A
AAT130 SoIL 1 248 FUEL PUMPS-ASPHALT STR  07/09/88 0,A
BAT130 SoIL I 288 FUEL PUMPS-ASPHALT STR  07/09/88 0,A
CaTI30 SDIL I 198 FUEL PUMPS-ASPHALT STR  07/09/88 0,A
AAT14S SEDIMENT 1 347 FUEL TANK VALLEY STREAM 07/09/88 0,A
BAT148 SEDIMENT 1 291 FUEL TANK VALLEY STREAM 07/09/88 0,A
CAT14S SEDIMENT 1 307 FUEL TANK VALLEY STREAN 07/09/88 0,A
AAT1SS ' SEDIMENT 1 257 2 FUEL TANKS-FT STREAM  07/09/88 0,A
BAT1SS SEDIMENT | 253 2 FUEL TANKS-FT STREAM  07/09/08 0,4
CAT13S SEDIMENT 1 257 2 FUEL TANKS-FT STREAM  07/09/88 0,A
AATLAS SEDIMENT I 287 TRANSF-FUEL TANY VALLEY 07/09/88 0,A
BAT148 SEDIMENT I 301 TRANSF-FUEL TANK VALLEY 07/09/88 0,A
CAT14S SEDIMNENT | 293 TRANSF-FUEL TANK VALLEY 07/09/88 0,A
BATI7S - SEDIMENT | 22 FUEL TANK VALLEY STREAM 07/09/88 0,A
CAT128 SEDIMENT 1 291 FUEL TANK VALLEY STREAM 07/09/88 0,A
AAT180 SoIL I 378 NEWLY BULLDOZED TOP HILL 07/09/88 0,
BATIg0 SoIL I 285 NEWLY BULLDOZED TOP HILL 07/09/88 0,A

CAT180 SOIL I 294 NEWLY BULLDOZED TOP HILL 07/09/68 0,A



U.8. Army. 1977. Debris Removal and Cleanup Study, Aleutian
Islands and Lower Alaska Peninsula Alaska. Corps of Engineers,
Alaska District. June. 334 pp.

U.S. Environmental Protection Agency. 1980. Ambient Water Quality
for Polynuclear Aromatic Hydrocarbons. Office of Water
Regulations and Standards. EPA 440/5-80-069. October.

U.S. Food and Drug Administration. 1980. Action levels for

poisonous or deleterious substances in human food and animal
feed. Washington, D.C. 35 pp.
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U.S. Fish and Wildlife Service
Region 7

General Study Plan

Title

Environmental contaminants sampling at Defense Environmental Restoration
Program cleanup sites - Alaska Maritime National Wildlife Refuge: Tanaga,
Little Kiska, Attu, Semisopochnoi, and Great Sitkin Islands.

Objectives

Phase 1I.

1. Perform sampling at Tanaga, Little Kiska, Attu, Semisopochnoi, and
Great Sitkin Islands on the Alaska Maritime National Wildlife Refuge
to determine what contaminants, if any, may have entered the
environment surrounding abandoned military installations.

2. Interpret analytical results and draw inferences as to the data's
i, ecological significance and source of contaminants, 1f any,

Phase II.

1. 1Identify needs for remedial action and coordinate with other agencles
to effect cleanup,

2. Conduct follow-up sampling after cleanup to ensure completion of
program.

Justification and Background:

The Defense Environmental Restoration Program (P.L. 98-212, 97 Stat. 1427,
Dec. 8, 1983) 1is part of a Department of Defense program designed to identify,
evaluate, and cleanup hazardous waste sites on abandoned military bases and
restore the areas to their near orginal state by implementing remedial
actions. The program is administered by the U.S. Army Corps of Engineers.

The subject project sites are in the ownership of the Department of the
Interior and administered by the U.S. Fish and Wildlife Service (Service) as
part of the Alaska Maritime National Wildlife Refuge (Figure 1). The purposes

for which the Alaska Maritime National Wildlife Refuge was established
_ include, in part:

( 1) To conserve fish and wildlife populations and habitats in their
natural diversity . . .

(1v) To ensure, to the maximum extent practicable . . ., water quality
and necessary water quantity within the refuge.



‘8861 AInr ‘spues] uelnaly
ay) ul says AJeyjiw pauopueqe je sajs buydwes jueuiweiuod jo uoijedoT | ainbi4.

upis 18840

SANVIS] NVILA3TVY
NY3DOO0 J1310vd

sbsue]l

_ fouyosodosiwes

]
g2 ° = ‘o\ BYSIN 011117
Q% © & A2 LM
P W vy
% A S 4 / e®
: N { n ¢ nuy
3,
4

S -~ v¥3S ODNIY38




As the agency charged with the public trust responsibility of managing and
protecting the resources and habitats of the Alaska Maritime National Wildlife
Refuge, the Service will conduct limited field investigations at the subject
sites in an attempt to determine what contaminants, 1f any, may have entered
the refuge environment,

Most of the abandoned military installations are known to contain either
petroleum, oil, and lubricant (POL) products and spills or electrical
transformers which may contain polychlorinated biphenols (PCBs). Extensive
leaching of POL and PCBs into the surrounding environment, depending on their

chemical make-up and concentration, could pose a threat to fish and wildlife
resources.

The Anchorage Field Office collected contaminant samples around abandoned
military installations on Agattu, Kiska, and Great Sitkin Islands between July
15 and August 11, 1987. Collected were 169 individual soil/sediment samples,
32 fish samples, and one individual fish sample. The fish consisted of Dolly
Varden (Salvelinus malma), threespine stickleback (Gasterosteus aculeatus),
and coastrange sculpin (Cottus aleuticus). Soil samples were collected from
23 sampling sites; sediment samples were collected from eight sampling sites;
and fish smples were collected from five lakes and two streams.

The most dramatic evidence of contaminated refuge habitat was found on Great
Sitkin Island, a site the Service knew little about. Of Great Sitkin's 39,219
acres, 700 acres are affected by military debris (Figure 2). During World War
II, Great Sitkin was utilized as a fuel station by the Navy. The site is
located on the south side of the island and has roads, quonset huts (48), wood
frame buildings (31), concrete foundations, ammunition magazines (18),
pumphouses (2), boilers and generators (2), fuel storage tanks (50), a dock,
submarine nets (5), floats and miscellaneous debris (U.S. Army, 1977). The
greatest threat to fish and wildlife resources are the pumphouses, generators,
and fuel storage tanks,

Some petroleum products remain in partially demolishied storage tanks on the
island. At some unknown time prior to 1977 these tanks were incompletely
burned which caused the internal structure to collapse and spill their fuel
contents onto the ground. The fuel was absorbed into the soil and two years
later surfaced nearly one-half mile away in the ocean thereby presenting a
hazard to local fish and wildlife. 1In August 1987, the Service collected
soil, sediment, and fish samples from seven sites within the drainage. Large
pools of petroleum products were discovered in the Little Fox Creek drainage
.which is pocketed with large fuel storage tanks. One pool was found draining
directly into the Creek. Other pools were found to contain numerous submerged
and floating rosey finch carcasses and unidentifiable bird specles. No
results have been received from 1987's sampling efforts therefore 1988's
activities will center on collections in the Fox Creek drainage which lies
Just west of Little Fox Creek.

Ocean Technology, Ltd., under contract with the U.S. Army, visited Tanaga
Island to conduct a site inventory of the abandoned military installation -
(Ocean Téchnology, Ltd., 1986). :
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Of Tanaga's 128,000 acres, 774 acres were used for military purpose. The
abandoned facility 1s located in the southwest corner of the island, on Cape
Amagalik (Figure 3). The installation contains a wide variety of wastes and
debris; however, only those sites the Service suspects as being contaminated
are identified and discussed hereafter. West of a quarry camp is a dump
containing rusted, empty 55-~gallon drums. Some of these drums still contain
diesel and asphaltic material. Combination generator shed/radio shacks are
located at the north and south ends of the airstrip, both have 300~gallon,
empty fuel tanks behind them. Adjacent to the southwest corner of the
airstrip are barrels filled with used engine oifl. Alongside a gravel roaq
from the north end of the airstrip are the remains of a generator shed with
five gasoline fired generators. Nearby is an elevated transformer rack with
two transformers, A small lake is located 400 feet north of this facillty.
At the southeast end of the lake 1s a well house which supplies water to the
quarry camp. In the vicinity of the quarry camp is an 8-foot wide by 10-foot
long fuel tank. Located near the airstrips and runway lighting generator
building are pole mounted type transformers,

Attu comprises 223,312 acres and is the western-most island of the Aleutian
Chain (Figure 4; U.S. Fish and Wildlife Service, 1988). Attu was occupied by
the Japanese Army from June 7, 1942, to May 30, 1943, when the Japanese Army
surrendered/lost. The battlefield covers 15 square miles on the eastern side
of the island. 1t is unclear if this is the total acreage affected by
military operations. At present, the Coast Guard occupies 1,800 acres with a
loran station. The World War II debris consists of quonset huts, wood frame
buildings, pumphouse, ammunition magazines, concrete foundations, utility
poles, steel tanks and miscellanous debris (U.S. Army, 1977). There is very
little textual information about the types and locations of hazardous material
which may exist on Attu Island.

Semisopochnoi consists of 56,013 acres (Figure 5; U.S. Fish and Wildlife
Service, 1988). The military's presence on the island affected the southern
portion of the island. Military debris consists of quonset huts (8), a
wrecked aircraft, and miscellanous debrig (U.S. Army, 1977). Little textual
information on the location of the debris isg available,

Little Kiska comprises 1,843 acres (Figure 6; U.S. Fish and Wildlife Service,
1988). The military debris left consists of quonset huts (5), wood frame
building (1), coastal-gun emplacements, anti-aircraft emplacements,
migcellanous steel and wood debris, roads and POL barrels (100) (u.S. Army,
1977). Like Semisopochnoi Island, little textual information on the location
of the debris is available.

The need for the Service to determine the presence or absence of contaminants
at abandoned military sites in the Aleutian Islands is great because:

1) there is a potential for contaminants to be transferred from the
facility through the food chain to Fish and Wildlife trust resources,
and

2) the Service does not want to potentially inherit a contaminant
problem when full land management authorities are acquired.

5
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Methods

1.

Study Strategies: This study plan has been divided into two
investigative phases. Each phase addresses general objectives, the
results of which build upon each other. Only Phase I is intended to
be addressed in this year's study plan.

Phase I is designed to establish a data base which will be used to
determine whether or not contaminants exist at the sites in
concentrations which may adversely impact the surrounding
ecosystem,

Study Areas:

A.

c.

Little Kiska and Semisopochnoi

Because little is known about the types and quantity of debris on
these islands, it is difficult to definitively state what
locations will be sampled. Therefore, prior to establishing final
sampling stations each island will first be inventoried for
candidate sampling sites. Possible sampling sites are:

1. power generating facilities

2. radio shacks

3. landfills and dumps

4, airport hangers

5. garages

6. fuel storage tanks

7. barrel dumps

8. fuel pumping stations

9. electrical poles

10, transformers

11. petroleum-based products storage areas

12, drainage ditches

13. streams in proximity to military facilities
14, 1lakes or ponds in proximity to military facilities

Great Sitkin

Soil, sediment, and biological samples will be collected at the
aforementioned candidate sampling sites within the Fox Creek
drainage and at the upper camp area of Little Fox Creek.

Based on aerial photography interpretation, soil, sediment, and
biological samples will be collected at the aforementioned
candidate sampling sites around the following primary areas in the
vicinity of Massacre Bay:

1, Murder Point 4, Navy Town 7. Alexal Point
2. Casco Cove 5. Casco Point 8. Peaceful Valley
3. Loaf Point 6. West and East Massacre Bay Valley

10
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Areas of secondary concern include the following: Chighagof Point,
Jim Fish Valley, West Arm Holtz Bay, and Addison Valley.

C. Tanaga Island

Because of Ocean Technology's report, enough information is known
about this site to preliminarily identify sampling locations. The
sites which follow ¥ill be sampled unless unforeseen sites posing
a greater environmental threat are discovered.

1, Near Shore Barrel Dump - 4 stations, 3 composites/station
2, Alrstrip Generator Shed/Radio Shack (North) - 1 station,
1 composite

3. Alrstrip Generator Shed/Radio Shack (South) - 1 station,
1 composite

4., Alrstrip Southeast corner debris - 1 station, 1 composite

5. East Road Generator Shed - 1 station, 1 composite

6. Quarry Camp - 2 stations (fuel tanks, associated debris

pile), 2 composites

7. Airstrip Generator Building Transformers — 1 station
1 composite

8. Southwest Station - 1 station, 1 composite

In addition to sampling contaminated sites, up to four control
sampling stations will also be established on each island.

Field Procedures: Logistical support is being provided by the Alaska
Maritime National Maritime Refuge. Transportation to each island site
will be via the Service vessel M/V Tiglax or in the case of Great
Sitkin Island, access will be by Boston Whaler. Where not prohibited,
ground transportation will utilize all-terrain vehicles having
low-pressure tires. The Kenal Fisheries Resources field office will
assist the Alaska Maritime National Wildlife Refuge in its fish
collections. Service volunteers will be available to provide
agsistance in field collections as well.

The 1988 field schedule is as follows:

May 25 Homer -~ load gear on M/V Tiglax

June 27 Leave Adak, en route Tanaga

June 28 Arrive Tanaga

June 30 Leave Tanaga, en route Little Kiska
July 1 Arrive Little Kiska

July 3 Leave Little Kiska, en route Attu
July 8 Arrive Attu '

July 14 Leave Attu, en route Semisopochnoi
July 18 Arrive Semisopochnoi

July 20 Leave Semisopochnoi, en route Adak
July 21 Arrive Adak

July 23 Sample Great Sitkin

July 26 Leave Adak, en route llomer

11



Soil and sediment will be collected because of their ability to
concentrate and store contaminants., Each sample will be a single
composite composed of three to five aliquots taken from the surface
and/or shallow sub-surface. All sites will be sampled in triplicate
and analyzed for metals and organic-related compounds.

Collected soils will be as fine textured as possible, and from low
spots on the site, subject to collecting drainage. For metal
analysis, soil will be collected with acetone-rinsed stainless steel
utensils, mixed in aluminum foil-lined stainless steel trays, and
stored in Zip-lock plastic bags. The stainless steel tray will be
relined with aluminum foil for each new sample. For organic~related
analyses, all samples will be collected with acetone-rinsed stainless
steel utensils, mixed in aluminum foil-lined trays and placed in
acid-cleaned jars with teflon-lined caps or wrapped in aluminum foil
which in turn will be placed in Zip-lock plastic bags. Soil samples
to be analyzed for organic compounds will be stored at approximately 4
degrees centigrade.

Composite sediment samples will be collected from project area lakes,
streams, and/or drainage ditches. Like soil samples, control sites
will also be established and sampled. All samples will be stored in
acid-cleaned polyethylene jars for metal analysis and acid-cleaned
glass jars with teflon-lined 1lids for organic analysis after having
been collected with a stainless steel strainer and mixed in a
stainless steel bowl. Sediment samples will be stored at
approximately 4 degrees centigrade.

Biological samples, if collected, will be from areas which have been
obviously impacted or highly suspected to have been impacted by
contaminated military wastes. Sampling will probably center around
collecting resident fish species (e.g. Salvelinus malma, Gasterosteus
aculeatus) using seines and baited mimnow traps. Specimens will be
weighed, stored in acid-cleaned glass jars, and frozen as soon as
possible. Most probably, samples will be composited to achieve the
necessary sample weight.

The sampling quantities which follow are minimum requirements, and
should be doubled if possible.

Analyte Quantity (grams)
Soil/Sediment Tissue

metals 10 20

organics 110 25

If extensive areas of contamination should be found, Phase II of the
study will be modified to include additional soil, sediment, and

biological sampling to determine the extent of contamination into the
ecosystem,

12



4. Analytical Procedures: All samples are to be analyzed for
organochlorines and PCBs, aromatic hydrocarbons, and the following
priority pollutant heavy metals: antimony (Sb), arsenic (As),
beryllium (Be), cadmium (Cd), chromium (Cr), lead (Pb), mercury (Hg),
nickel (Ni), selenium (Se), silver (Ag), thallium (T1l), and zinc
(Zn). Arsenic and Se values will be determined using flameless atomic
absorption spectrophotometry. Cold vapor techniques will be used to
determine Hg concentrations. The remaining metals will be analyzed by
atomic absorption spectrophotometry. Organic-related concentrations
will be determined by using gas chromatography/mass spectrometry,

It is important to note that the sample holding time, as established
and defined by the U.S. Environmental Protection Agency (1986), will
be exceeded for all soil and sediment samples analyzed for aromatic
hydrocarbons (14 days) and organochlorines with PCBs (to be extracted
within 7 to 14 days and analyzed within 40 days after extraction).
Therefore, the intergrity of the results generated for these
parameters is lessened. Holding times for organic and inorganic
analyses in biological matrices have not yet been determined by the
scientific community.

5. Cataloging: All samples shall be labelled and be accompanied by a
complete catalog, which should include complete data on each sample:
regional reference number, date, sample number, site description and
location, quantity, weight, and any other pertinent information. The
sample catalog will be prepared by Refuge and Ecological Services
staff and be entitled "Alaska Maritime - Monitor Military Cleanup.”

6. Shipment: Samples should be sent to Anchorage by air, 1in strong
insulated chests containing blue ice. Samples will be shipped to the
analytical lab(s) as instructed by th Patuxent Analytical Control
Facility in strong coolers with dry ice as needed.

Results

Data from the sampling program will be entered into a computer data base and
analyzed with appropriate SPSS statistical software. Appropriate statistical
tests will be used for analysis of variability within sample sites and between
sample sites and the control site. Most results will be presented in tabular
format with summary statistics. Baseline data on contaminant levels in soil
sediments will be compared with those from nation-wide and Alaskan databases.
The ecological significance of identified contaminant levels will be
discussed. Anticipated products of this study include: 1) a Phase I report
that will summarize all field activities, present analytical results, describe
the biological implications of the analytical results, and if necessary, 2) a
Phase II report that will identify the need for any agency coordination on
remedial action and suggest any further investigation which might be needed.
The Anchorage Ecological Services field office will be responsible for
preparing the Phase I and Phase II reports with input and review from Refuge
personnel,

13



Cited Literature

Ocean Technology, Ltd. 1986. Report for Seven Alecutian Islands and
Driftwood Bay and Dutch Harbor: Tanaga Island. 40 PpP.

U.S. Army Engineer District, Alaska: Corps of Engineers. 1977. Debris
removal and cleanup study - Aleutian Islands and Lower Alaska
Penisula, Alaska. June. 334 pp,

U.S. Environmental Protection Agency, 1986, Test lethods for Evaluating Solid
Waste. Office of Solid Waste and Emergency Response. Third Edition. Four
Volumes. SW-846. Washington, D.C. November.

U.S. Fish and Wildlife Service. 1988. Alaska Maritime National Wildlife

Refuge Draft Comprehensive Conservation Plan, Wilderness Review and
Environmental Impact Statement. February. 2 volumes.

14



Study Cost Estimate

1.

3.

Analytical (see Appendix for more detailed cost breakdown for analytical
tests)

A.

B.

Tanaga Island - soil, sediment, and/or biological

1. 16 sampling stations

2. 48 metal and 48 organic samples $ 34,576.80
Great Sitkin Island - soil, sediment, and/or blological

1. 16 sampling stations

2. 48 metal and 48 organic samples $ 34,576.80
Little Kiska Island - soil, sediment, and/or biological

1., 16 sampling stations

2. 48 metal and 48 organic samples $ 34,576.80
Semisopochnol Island - soil, sediment, and/or bioclogical

1. 16 sampling stations

2. 48 metal and 48 organic samples $ 34,576.80

E. Attu Island
1. 32 sampling stations
2. 96 metal and 96 organic samples $ 69,153.90 13)
F. TOTAL PROJECTED ANALYTICAL EXPENDITURES $207,461.10 lllag
Operation ' f I/&
A. Jars/Bottles ”jj “) n‘/ﬂﬂ’pé
1, Wide-mouth glass jars with teflon-lined ¢xﬂ)D g?r
closures, I-Chem, q L/
No. 241~--0250; amber 250ml, pOT j \
12/case, $20.05/case 5 each §  100.25 ’SP
No. 221-1000; clear 1000ml,
12/case, $36.60/case 3 each $ 109.80

2.  Polyethylene wide-mouth jars
No. 211-0250; 250ml, 48/case

$82.08/case 1 each $ 82.08
B  Aluminum foil - 2 large rolls 15.00
C. Zip-lock bags - quart and gallon size - 50 dozen 50.00
D. Stainless steel spoons - 50 dozen 200,00
E. Acetone - 1 gallon 40.00
F. Mixing trays - 6 each 35.00
G. Stainless steel mixing bowl - 2 ‘each 15.00
. Stainless steel strainer - 2 each 10.00
I. 100 - quart coolers - 4 each 240,00
J. Stake posts - 100 50.00
K. Aerial photos 300.00
L. Topographic maps 50.00
M. Miscellaneous and unforseen items 500.00
N. Study Plan Administration - Biological Technician 5,000.00
0. PROJECTED TOTAL OPERATION EXPENDITURES $ 6,797.13
INVESTIGATION GRAND TOTAL (ANALYTICAL AND OPERATIONS) $214,258.23
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II.

III.

- APPENDIX

ANALYTICAL COST BREAKDOWN

Average cost/sample: sediment, soil, and tissue analyses

A. Organochlorines with PCBs and Aromatic llydrocarbons $450.00
B. Trace Metals
1. Arsenic, Selenium, Mercury 83.40

2, Antimony, Beryllium, Cadmium, Chromium, Copper,
Iron, Lead, Manganese, Nickel, Silver, Thallium,

Zinc 186.95

€. TOTAL $720.35

Costs per station assuming triplicate samples are collected
A. 3 metal x $270.35 = § 811.05
B. 3 organics x $450.00 = $1,350.00
C. Total Cost Per Station $2,161.05

Total numbered stations which can be set up given budget constraints
A. Costs per station $2,161.05
B. Total analytical funds $207,000.00
C. Total number of stations = 96
1, Station number distribution

a, Attu 32
b. Great Sitkin 16
c. Semisopochnoi 16
d. Little Kiska 16
e. Tanaga 16

A-1
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APPENDIX B

SAMPLE CATALOGS FOR THE ALEUTIAN ISLANDS
MILITARY CONTAMINANTS STUDY

FISCAL YEARS 1988-1990



Alaska Maritime National Wildlife Refuge
202 Pioneer Avenue
Homer, Alaska

SAMPLE CATALOG

TITLE: Alaska Maritime - military cleanup

SIQQXLQAIALQQ_IQENILEIEB: to be assigned in fiscal year '89

¢ To perform sampling on Tanaga, Little Kiska,
Attu, Semisopochnoi, and Great Sitkin Islands on the Alaska
Maritime National Wildlife Refuge to determine what
contaminants, if any, may have entered the environment
surrounding abandoned military installations. To interpret
analytical results and draw inferences as to the data's
ecological significance and source of contaminants, if any.

BACKGROUND: The Defense Environmental Restoration Program (P.L. 98
=212, 97 Stat. 1427, Dec. 8, 1983) is part of a Department of
Defense program designed to identify, evaluate, and clean up
hazardous waste sites on abandoned and active military bases
and restore the areas to their near original state by
implementing remedial actions. The program is administered by
the U.S. Army Corps of Engineers. The subject project sites
are in the ownership of the U.S. Fish and Wildlife Service
and administered by the Alaska Maritime NWR.

Each of the project sites are known to contain either
petroleum, oil, and lubricant (POL) products and spills or
electrical transformers which may contain polychlorinated
biphenols (PCBs). Extensive leaching of POL products and PCBs
into the surrounding environment, depending on their chemical
make-up and concentration, could pose a threat to fish and
wildlife resources.

This lot consists of 294 individual soil/sediment samples and
15 composite fish samples. Soil samples were collected from
25 sampling sites; sediment samples were collected from 29
sampling sites and fish were collected from 2 lakes and 1

stream. All samples were collected between June 28 and July
22, 1988,

Each soil/sediment sample is a composite of three to five
aliquots collected from the surface and/or shallow sub-
surface. All sites were sampled in triplicate and analyzed
for metals and organic-related compounds. For metal analysis,
soil were collected with acetone-rinsed stainless steel
utensils, mixed in aluminum foil-lined stainless steel trays,
and stored in Zip-lock plastic bags. For organic-related
analyses, all samples were collected with acetone-rinsed
stainless steel utensils, mixed in an aluminum foil-lined



tray and placed in acid-cleaned jars with teflon-lined caps
or wrapped in aluminum foil which in turn were placed in Zip-
lock bags. Composite sediment samples were collected from
project area lakes, streams, and/or drainage ditches. Like
soil samples, control sites were established and sampled. All
sediment samples are stored in acid-cleaned polyethylene jars
for metal analysis and acid-cleaned glass jars with teflon-
lined lids for organic analysis after having been collected
with a stainless steel strainer and mixed in a stainless
steel bowl. All samples are stored at approximately 4 degrees
centigrade. Fish samples were obtained using seines and
baited minnow traps, weighed, stored in acid-cleaned glass
jars for organic analysis or for metal analysis, they were
stored in Zip-lock bags or acid-cleaned polyethylene jars,
and frozen.

INSTRUCTIONS: Each sample is to be analyzed for the contaminants
listed on the tabulated catalogs (Table 1 - Metals; Table 2-
Organics). Report ppm, dry weight, with $ moisture, for
aromatic hydrocarbons, organochlorines including PCBs, and
heavy metals. The following metals are to be determined using
ICP methodologies: Pb, Cu, Cr, Mn, Cd, Ni, Sb, Tl, Fe. The
following metals are to be analyzed using AAH methodologies:
As, Se. Mercury is to be analyzed using cold vapor
techniques. Detection 1limits should be as low as possible
with the prescribed analytical method. All fish samples are
to be analyzed as a composite of whole bodies. If there is
not enough tissue to perform all -the desired analyses, the
priorities are for heavy metals: Hg, Pb, Cu, Cr, Cd, Ni, As,
Se, Sb, Mn, Tl, and Fe, and for organic-related analysis:
aromatic hydrocarbons, and organochlorines including PCBs.
Please call this office (907-271-2780) to inform us of your
decision on this. '

After analysis is completed, please retain the samples until
this office has received and reviewed the analytical results.
We will then instruct you as to which samples, if any, should
be retained and which can be discarded.

If samples are sent to the lab in a cooler, we will include a
mailing label to have the cooler returned to this office.
Other containers, i.e. cardboard box with styrofoam inserts,
may be discarded.

TABULATED CATALOG: Attached

Table 1. METALS: Tabulated Sample Catalog = .ceeeecee
Alaska Maritime NWR - Monitor Military Cleanup

Table 2. QRGANICS: Tabulated Sample Catalog - ......
Alaska Maritime NWR - Monitor Military Cleanup



ESTIMATED COST: Heavy Metals § 22,184.31
' 61,6 00

Total $ 83,810.31

ACCOUNT NUMBER: to be assigned in fiscal year '89
DATA RECIPIENT(S): Wayne M. Crayton

U.S. Fish and Wildlife Service
Anchorage Fish and Wildlife Enhancement
605 West 4th Avenue, Room 62

Anchorage, Alaska 99501

Everett Robison-Wilson

U.S. Fish and Wildlife Service
Environmental Contaminants Coordinator
1011 Tudor Road

Anchorage, Alaska 99503

John Martin

U.S. Fish and Wildlife Service
Alaska Maritime NWR

202 Pioneer Avenue

Homer, Alaska 99603

SIGNATURES: .

®/ 22/ 66

Ddte

Princfipal

§ly (§¥

Envi onmeﬁal Co aminTtls Specialist Date

‘Regional Environmental Date
Contaminants Coordinator



Table 1. fetals: Tabulated Sample Catalogieeeeeess Page 1 of 5
Alaska Maritime - military cleanup
Sasple ID Species Tissue/ Sample Meight Collection Site Collection Analysis
Number Matrix  Type Description Date Requested
and Remarks
ATAOLO S01L I 54 SE END OF RUNWAY 04/28/88 L]
BTA010 SoIL ! 38 SE END DF RUNNAY 06/28/88 HH
CTA010 SOIL I 54 SE END OF RUNWAY 04/28/88 HN
ATAO20 S0IL 1 4 BUILDING COMPLEX 05/28/88 |
BTA020 SOIL 1 62 BUILDING CONPLEX 04/28/88 M
CTA020 S0IL I 42 BUILDING COMPLEX 04/28/88 HM
_ATAO30 S0IL I 38 BUILDING COMPLEX 04/28/88 HM
BTAO3D s0IL I 98 BUILDING COMPLEX 04/28/88 M
CTAO30 SOIL 1 104 BUILDING COMPLEX 04/28/88 N
ATA04D SoIL I 132 BUILDING COMPLEX CREEK 04/29/88 HM
BTA0AO SOIL I 9 BUILDING COMPLEX CREEK 06/29/88 HH
CTA040 SOIL I 9 BUILDING CONPLEX CREEK  04/29/88 WM
ATAOS0 SoIL 1 68 LARGE BARREL DUMP 06/29/88 11|
8TA0S0 S01L 1 38 LARGE BARREL DUMP 04/29/88 HM
C1A050 SOIL I 78 LARGE BARREL DUNP 04/29/88 M
ATA0AS SEDINENT | 240 HOUSING COMPLEX 06/29/88 m
BTA0AS SEDIMENT | 204 HOUSING COMPLEX 04/29/88 m
CTA0LS SEDINENT | 74 HOUSING CONPLEX" 06/29/88 i
ATAO70 SOIL I 70 BY WATER TANK 06729788 HH
BTAO70 S0IL I 40 BY WATER TANK 04/29/88 K
CTA070 S0IL I 4 BY MATER TANK 04/29/88 N
ATA08S SEDINENT | 208 PUNPHOUSE LAKE 06/29/88 |
BTA0BS SEDINENT 1 318 PUMPHOUSE LAKE 04/29/88 Ll
CTA0BS SEDIMENT 1 n PUNPHOUSE LAKE 06/29/88 ]
ATAOYS SEDIMENT | 308 . RUNWAY DRAINAGE DITCH  04/29/88 L]
BTA09S SEDIMENT 1 244 RUNWAY DRAINAGE DITCH  06/29/88 HN
CTA09S SEDIMENT | 272 RUNWAY DRAINAGE DITCH  04/29/88 i1}
ATA100 S01L I 9% SE END OF RUNNAY 06/29/88 M
BTA100 S0IL 1 84 SE END OF RUNNAY 04/29/88 M
CTA100 SOIL I 184 SE END OF RUNNAY 04/29/68 M
ATA1IF  DOLLY VARDEN FISH (4) C,NB 54 HOUSING COMPLEX STREAM 04/29/88 L1
BTALSF  DOLLY VARDEN FISH (3) C,ip 38 HOUSING CONPLEX STREAN  04/29/88 HN
CTAIIF  DOLLY VARDEN FISH {2) C,B 50 HOUSING COMPLEX STREAM  05/29/88 M
ATAIZ20 50IL I 128 SOUTHEAST BIGHT 04/29/88 M
BTA120 S01L I 106 SOUTHEAST BIGHT 04/29/88 L]
CTAl120 SoIL I 100 SOUTHEAST BIGHT 06/29/88 L]



Table 1. Metals: Tabulated Sasple Catalogie....... Page 2 0f §
Alaska Maritime - silitary cleanup
Sasple 1D Species Tissue/ Sasple Weight Collectian Site Collection Analysis
Nusber Natrix  Type Descriptian Date Requested
and Remarks
ATA13S SEDIMENT | LT SOUTHEAST BIGHT LAKE 04/29/68 i
BTA135 SEDIMENT I 384 SOUTHEAST BIGHT LAKE 04/29/88 L
CTAL3s SEDIMENT 1 380 SOUTHEAST BIGHT LAKE 04/29/88 N
RTA1SS SEDIMENT | 250 RADIO SHK-N END RUNWAY  04/30/88 N
BTALSS SEDIMENT I 287 RADIG SHK-N END RUNNAY  04/30/88 HM
CTA158 SEDIMENT | 272 RADIO SHK-N END RUNWAY  04/30/88 M
ALKO1S SEDIMENT I 13t GUN EMPLACEMENT LAKE 07/03/68 M
BLKO1S SEDIMENT 1 108 GUN EMPLACEMENT LAKE 07/03/88 i
CLKO1S SEDIMENT 1 118 GUN ENPLACEMENT LAKE 07/03/88 i
ALKO2F  3-SPND STICKLEBK  FISH (5) C,WB 14 GUN ENPLACEMENT LAKE 07/03/88 W]
BLKO2F  3-SPND STICKLEBK  FISH (5) C,uB 13 GUN EMPLACENENT LAKE 07/03/88 i
CLK02F  3-SPND STICKLEBX  FISH (5) C,NB 14 GUN EMPLACEMENT LAKE 07/03/88 L]
ALK03S SEDIMENT I 204 SLUFF LAKE 07/03/88 i
BLK03S SEDIMENT | 160 SLUFF LAKE 07/03/88 HN
£LK03S SEDINENT 1 154 SLUFF LAKE 07/03/88 i
ALKOAO SOIL 1 i48 BARE RILL 07/03/88 i
BLK040 S0IL I 118 BARE HILL 07/03/88 i
CLKo4D 80IL 1 158 BARE HILL ) 07/03/88 HN
AATO10 SoIL 1 158 ENGINEER HILL 07/07/88 HM
BATO1D SOIL 1 142 ENGINEER HILL 07/07/88 M
CATO010 S0IL 1 103 ENGINEER HILL 07/07/88 W
AATO2S SEDINENT | 228 ENGINEER HILL 07/07/68 i
BAT025 SEDIMENT | 210 ENGINEER HILL 07/07/88 W
CaT02s SEDIMENT | 228 ENGINEER HILL 07/07/88 M
AATO30 S0IL 1 170 N END N MASS VALLEY 07/07/88 i
BATO3D SOIL 1 38 N END ¥ MASS VALLEY 07/07/88 i
CATO30 SOIL 1 a8 N END M MASS VALLEY 07/07/88 i
AATOAS SEDINENT 1 140 E SIDE HOSBACK RD 07/07/88 M
BATO4S SEDIMENT 1 138 £ SIDE HOGBACK RD 07/07/88 ]
CATOAS SEDIMENT I 100 E SIDE HOGBACK RD 07/07/88 W
AATO50 501L { 98 HENDERSON MARSH 07/08/88 Hn
BATOSO0 S0IL 1 32 HENDERSON NARSH 07/08/88 M
CATOS0 801L I 102 HENDERSON MARSH 07/08/68 M
AATO4S SEDIMENT | 120 E NASS VALLEY 07/08/88 i
BAT04S SEDINENT | 144 E MASS VALLEY 07/08/88 m
CAT04S SEDIMENT | 14 E MASS VALLEY 07/08/88 N
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AATO7S SEDIMENT | 264 UPPER E MASS VALLEY 07/08/88 M
BATO7S SEDINENT 1 218 UPPER E MASS VALLEY 07/08/88 W
CATO7S SEDIMENT |. 218 UPPER E MASS VALLEY 07/08/88 WM
AATO0BS SEDIMENT I 244 E MASS VALLEY STREAN 07/08/88 N
BAT08S SEDIMENT | ND E MASS VALLEY STREAM 07/08/88 HA
CATO8S SEDIMENT | ND E MASS VALLEY STREAN 07/08/88 HN
AATO90 501IL I 108 € MASS VAL BARREL DuMP  07/08/88 HM
BATO90 S0IL 1 1] E MASS VAL BARREL DUMP - 07/08/88 M
£ato90 S01L 1 3 E NASS VAL BARREL DuMp  07/08/88 HM
RAT10S SEDIMENT | 158 E MASS VAL TRANS POLE 07/08/88 - HM
BAT10S SEDINENT | 148 E MASS VAL TRANS POLE 07/08/88 HN
Cati08 SEDIMENT 1 185 E NASS VAL TRANS POLE 07/08/88 M
AATLLO SaIL 1 126 £ BREAKNTR CASCO COVE 07/08/88 HN
BATIIO SOIL I 100 E BREAKNTR CASCO COVE 07/08/88 M
CATL1D SOIL I 128 € BREAKNTR CASCO COVE 07/08/88 HM
AAT120 SOIL I 13 ASPHALT TANK STREAN 07/09/88 M
BAT120 SOIL I 178 ASPHALT TANK STREAN 07/0%/88 L
Cari2o S0IL I 214 ASPHALT TANK STREAN 07/09/88 Ll
AATI30 SoIL 1 158 FUEL PUMPS-ASPHALT STR  07/09/88 M
BAT130 SoIL I 132 FUEL PUMPS-ASPHALT STR  07/09/88 M
CAT130 S0IL l 118 FUEL PUMPS-ASPHALT STR  07/09/88 L
MATI4S ) SEDINENT I 164 FUEL TANX VALLEY STREAN  07/09/88 HM
BATL4S SEDIMENT I 132 FUEL TANK VALLEY STREAN  07/09/88 HH
CATIAS SEDIMENT ! 186 FUEL TANK VALLEY STREAN 07/09/88 M
AAT1S5S SEDINENT 72 2 FUEL TANKS-FT STREAM  07/09/88 H
BAT15S SEDINENT | % 2 FUEL TANKS-FT STREAM  07/09/88 1
CAT15S SEDINENT ! 98 2 FUEL TANKS-FT STREAM  07/09/88 HN
AAT14S SEDIMENT I 138 TRANSF-FUEL TANK VALLEY 07/09/88 M
BAT14S SEDIMENT 1 138 TRANSF-FUEL TANK VALLEY 07/09/88 H
CATI6S SEDINENT | 158 TRANSF-FUEL TANK VALLEY 07/09/88 WM
AATLTS SEDIMENT 1 208 FUEL TANK VALLEY STREAM  07/09/88 HM
BAT17S SEDIMENT 1 128 FUEL TANK VALLEY STREAM  07/09/88 HN
CATI7S8 SEDIMENT 1 178 FUEL TANK VALLEY STREAN  07/09/88 1
AATIEO0 501IL l 148 NEWLY BULLDOZED TOP HILL 07/09/68 M
BAT180 SOIL I 168 NEWLY BULLDOIED TOP HILL 07/09/88 M
CAT160 S0IL l 130 NEWLY BULLDOZED TOP HILL 07/09/88 HH
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AaT190 So1L 1 164 E SIDE QUONSET HUT VALL  07/10/88 WM -
BAT190 SOIL 1 198 E SIDE QUONSET HUT VALL  07/10/88 HM
CATI90 S0IL 1 178 E SIDE QUONSET HUT VALL  07/10/88 HN
AAT20S SEDIMENT | 178 NIDDLE QUONSET HUT VALL 07/10/88 M
BAT20S SEDIMENT 1 138 NIDDLE QUONSET HUT VALL 07/10/88 M
CAT205 SEDINENT | 232 NIDDLE QUONSET HUT VALL 07/10/88 N
AAT21S SEDIMENT I 224 QUONSET HUT VALL CREEK  07/10/88 N
BAT21S SEDINENT Jos QUONSET HUT vALL CREEK 07/10/88 HM
CAT21S SEDIMENT 1 266 GUONSET HUT VALL CREEK  07/10/88 HM
AAT220 §0IL l 112 E SIDE QUONSET HUT VALL 07/10/88 HM
BAT220 SoIL 1 118 E SIDE GUONSET HUT VALL 07/10/88 M
CAT220 SOIL 1 124 € SIDE QUONSET HUT VALL 07/10/88 HM
AAT23S SEDIMENT 1 180 W SIDE QUONSET HUT VALL 07/10/88 M
BAT238 SEDIMENT | 196 W SIDE BUONSET HUT VALL 07/10/88 i
CAT23S SEDIMENT ! 188 W SIDE QUONSET HUT VALL 07/10/88 Hy
AAT24S SEDINENT I 338 LAKE ELWOOD ° 07/10/88 L |
BAT24S SEDIMENT 1 358 LAKE ELWDOD 07/10/88 HM
CAT245 SEDINENT I 320 LAKE ELWOOD 07/10/88 ]
AAT27S SEDIMENT 1 186 OLD RUNMAY REVETEMENT 07/11/88 HN
BAT27S SEDIMENT 1 288 OLD RUNWAY REVETEMENT  07/11/688 hn
CAT27§ SEDINENT 1 +228 OLD RUNMAY REVETEMENT  07/11/88 M
ARTZ80 SOIL I 112 LRG ASPHALT BARREL DUMP 07/11/88 HH
BAT280 S0IL I 154 LRG ASPHALT BARREL DUMP 07/11/88 LL]
CAT280 SoIL I 164 LRG ASPHALT BARREL DUMP 07/11/88 M
AAT29S SEDIMENT | 278 PEACEFUL RIVER 07/11/88 i
BAT295 SEDINENT | 294 PEACEFUL RIVER 07/11/88 n
CAT25S SEDIMENT | 194 PEACEFUL RIVER 07/11/88 Hn
AAT300 SoIL 1 128 TRANS SITE CASCO PT 07/11/88 WM
BAT300 SoIL [ 172 TRANS SITE CASCO PT 07/11/88 N
€aAT300 SOIL 1 194 TRANS SITE CASCO PT 07/11/88 HH
AAT310 SOt -1 114 TRANS SITE NURDER PT 07/11/88 HN
BAT310 S0IL I " TRANS SITE MURDER PT 07/11/88 L]
CAT310 . S0IL | 123 TRANS SITE MURDER PT 07/11/88 M
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RAT32F  3-5PND STICKLEBK  FISH (9) (C,MB 17 LAKE NICHOLAS 07/11/88 HM
BATI2F  3-5PND STICKLEBK  FISH (8) C,WB IS LAKE NICHOLAS 07/11/88 HM
CATI2F  3-SPND STICKLEBK  FISH (&) C,NB IS LAKE NICHULAS 07/11/88 M
RAT330 S0IL I 116 NURDER PT-SUBNERG BUILDG 07/11/88 HN
BAT330 SOIL 1 98 MURDER PT-SUBMERS BUILDG 07/11/88 HM
CAT330 50IL I 128 HURDER PT-SUBMERG BUILDG 07/11/88 HH
AAT3AS SEDIMENT | 204 HURDER PT-QGUONSET HUTS  07/12/88 HN
BAT34S SEDIMENT 1 180 HURDER PT-QUONSET HUTS  07/12/88 HM
CAT34S SEDINENT | 148 HURDER PT-BUONSET HUTS  07/12/88 0l
AAT3SS SEDINENT 1 350 HURDER PT LAKE 07/12/88 HH
BAT355 SEDIMENT | ND MURDER PT LAKE 07/12/88 HM
CAT35S SEDINENT I 478 NURDER PT LAKE 07/12/88 0
AAT3AS SEDINENT | 434 WATER TONER LAKE-MURD PT 07/12/88 M
BAT34S SEDINENT | 423 NATER TONER LAXE-MURD PT 07/12/88 M
CAT34S SEDINENT | 346 WATER TONER LAKE-MURD PT 07/12/88 KM
AAT37S SEDINENT | 268 RADIO TOMER/BUILDINGS 07/12/88 W
BAT37S SEDINENT | 152 RADIO TOWER/BUILDINGS 07/12/88 HM
£AT37S BEDINENT 1 264 RADIO TOWER/BUILDINGS 07/12/88 O]
AAT38S SoIL | 168 NEXT TO SITE 31-MURD PT  07/12/88 M
BAT38S SOIL I 144 NEXT TO SITE 3i-MURD PT  07/12/88 N
CAT388 SOIL 1 118 NEXT TO SITE 31-HURD PT  07/12/88 HH
ABS01S ] SEDINENT 1 340 FOX CR éR[DGE 07/22/88 LL]
B6SO1S SEDINENT | 454 FOX CR BRIDGE 07/22/88 0L
£65018 SEDINENT | 592 FOX CR BRIDGE 07/22/88 H
765020 §0IL 1 198 W SIDE OF FOX CR VAL 07/22/88 W
B6S020 SOIL I 212 N SIDE OF Fax CR VAL 07/22/849 HM
€65020 SoIL 1 198 N SIDE OF FOX CR VAL 07/22/88 L]
765030 SOIL | 196 NIDDLE FOX CREEK VALL  07/22/88 (L]
B6S030 SoIL 1 192 NIDDLE FOX CREEK VALL  07/22/88 N
£65030 S0IL 1 156 NIDDLE FOX CREEK VALL  07/22/88 HM
AGS040 S0IL I 202 WIDOLE FDX CREEK VALL  07/22/88 M
B6S040 SoIL I 156 NIDOLE FOX CREEK VALL  07/22/88 HH

65040 SOIL I 204 MIDDLE FOX CREEK VALL  07/22/88 H

1 = individual

C = cosposite
WB = whole body .
HH = heavy setalss ICP(Pb,Cu,Cr,Mn,Cd, Ni,Sb,TI,Fe), AAH(As,Se),CV{Hg)
ND = not detersined
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ATRO10 SOIL | 148 SE END OF RUNWAY 046/28/88 0,A
BTAOID sonL I 104 SE END OF RUNNAY 05/28/88 0,4
CTaol0 SOIL I 148 SE END OF RUNNAY 04/28/88 0,8
ATAO20 SOIL 1 118 BUILDING COMPLEX 06/28/88 0,A
BTAO20 ’ SOIL 1 128 BUILDING COMPLEX 04/28/88 0,A
CTA020 S0IL 1 142 BUILDING COMPLEX 04/28/68 0,A
ATAO30 S0IL 1 118 BUILDING CONPLEX 04/28/88 0,A
BTAO30 S01L 1 % BUILDING COMPLEX 04/28/88 0,A
CTA030 SOIL 1 120 BUILDING COMPLEX 04/28/88 0,A
ATAO4D S0IL 1 13t BUILDING COMPLEX CREEK  04/29/88 0,A
BTAO4D SOIL 1 182 BUILDING COMPLEX CREEK  04/29/88 0,A
CTA040 SOIL 1 158 BUILDIN® COMPLEX CREEK  056/29/88 0,4
ATAOSO 501L 1 22 LARGE BARREL DUMP 06/29/88 0,A
3TA0S0 SOIL 1 220 LARGE BARREL DuNP 06/29/88 0,A
C1A0S0 SOIL I us LARGE BARREL DUMP 06/29/88 0,A
ATA0LS SEDIMENT | 129 HOUSING COMPLEX 06/29/88 0,A
BTA0LS SEDIMENT 1 207 HOUSING COMPLEX 06/29/88 0,A
CTA0LS "SEDINENT | 43 HOUSING COMPLEX 06/29/88 0,A
ATAOTO soIL | 114 BY NATER TANK 06/29/68 0,A
BTA0TO soIL | 166 BY MATER TANK 06/29/88 0,A
C1A070 SO 1 128 BY WATER TANK 06/29/88 0,A
BTA0BS : SEDINENT 1 197 PUMPHOUSE LAKE 06/29/88 0,A
CTA08S SEDIMENT | 193 PUMPHOUSE LAKE 06/29/88 0,A
ATAOSS SEDIMENT 1 383 ' RUNWAY DRAINAGE DITCH  06/29/88 0,A
BTAOYS SEDIMENT 1 535 RUNWAY DRAINAGE DITCH  04/29/88 0,A
CTA09S SEDINENT 1 363 RUNWAY DRAINAGE DITCH  04/29/88 0,A
ATAL0D SoIL 1 302 SE END OF RUNWAY 06/29/88 0,A
BTAIO0 SOIL i 302 SE END OF RUNWAY 06/29/88 0,A
CTA100 S0IL | 278 SE END OF RUNNAY 04/29/88 0,A
ATA120 S0IL 1 168 SOUTHEAST BIGHT 06/29/88 0,A
BTA120 50IL | 148 SOUTHEAST BIGHT 04/29/88 0,A
CTA120 SOIL 1 166 SOUTHEAST BIGHT 04/29/88 0,A
" ATAL3S SEDINENT 1 47 SOUTHEAST BIGHT LAKE 06/29/88 0,A
BTAL3S - SEDINENT 1 469 SOUTHEAST BIGHT LAYE 06/29/88 0,A
CTA13S SEDIMENT 1 484 SQUTHEAST BIGHT LAKE 06/29/88 0,A
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BTALSS SEDIMENT 1 287 RADIO SHK-M END RUNWAY 04/30/88 0,A
ALKO1S SEDINENT | 281 GUN EMPLACENENT LAKE 07/03/68 0,A
BLKO1S SEDIMENT | 32 GUN EMPLACEMENT LAKE 07/03/68 0,4
CLK04S BEDIMENT 33 6UN EMPLACENENT LAKE 07/03/88 0,4
ALKO2F  3-SPND STICKLEBK  FISH C,#B 131 5UN ENPLACEMENT LAKE 07/03/88 i

0,h
BLKO2F  3-5PND STICKLEBK  FISH c,up 127 GUN EMPLACEMENT LAKE 07/03/88 0,A
CLKO2F  3-SPMD STICKLEBK  FISH C,iBd 125 BUN EMPLACEMENT LAKE 07/03/88 0,4

ALKO3S SEDINENT 1 381 SLUFF LAKE 07/03/88 0,4
BLKO3S SEDINENT 1 357 SLUFF LAKE 07/03/88 0,A
CLKO3S SEDINENT | 389 SLUFF LAKE 07/03/88 0,A
ALKO40 SoIL 1 270 BARE HILL 07/03/88 0,A
BLKO04D SeIL I 174 BARE HILL 07/03/88 0,A
€LKo40 §01L I 222 BARE HILL 07/03/88 0,8
AATO10 soIL 1 242 ENGINEER HILL 07/07/88 0,4
BatoL0 S0IL 1 23 ENGINEER HILL 07/07/88 0,A
CAT010 S01L l 162 ENGINEER HILL 07/07/88 0,A
BAT02S . SEDIMENT 1 33 ENGINEER HILL 07/07/88 0,/
CATO2S SEDINENT I 183 ENGINEER HILL 07/07/88 0,4
ARTO30 S0IL I 250 N END W MASS VALLEY 07/07/88 0,A
BATO30 SoIL 1 196 N END B MASS VALLEY 07/07/88 0,4
CATO30 S0IL 1 50 N END W NASS VALLEY 07/07/88 0,4
AATO4S SEDINENT 1 2 E SIDE HOGEACK RD 07/07/88 0,4
BATOAS SEDIMENT 1 313 E SIDE HOGBACK RD 07/07/88 0,A
CATO4S BEDINENT I 231 E SIDE HOGBACK RD 07/07/88 0,A
AATOS0 80IL I . 228 HENDERSON MARSH 07/08/88 0,A
BAT050 SoiL [ 274 HENDERSON NARSH 07/08/68 0,4
CATO30 oIt . I 154 HENDERSON MARSH 07/08/88 0,A
ARTO6S SEDIMENT I 289 E MASS VALLEY 07/08/88 0,A
CAT04S SEDIMENT I 21 E MASS VALLEY 07/08/88 0,A
AATOT7S SEDIMENT 1 385 UPPER E MASS VALLEY 07/08/88 0,A
BATO7S SEDIMERT 1 I UPPER E MASS VALLEY 07/08/88 0,4

. Carors SEDINENT | 403 UPPER E MASS VALLEY 07/08/88 0,A
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AATOBS SEDINENT | 395 E MASS YALLEY STREAM 07/08/88 0, '
BAT08S SEDINENT | 365 £ HASS VALLEY STREAM 07/08/88 0,A
CAT08S SEDIMENT | 403 E NASS VALLEY STREAM 07/08/88 0,4
AATO90 S0IL 1 196 E HASS VAL BARREL DUNP  07/08/88 0,A
BAT090 SOIt 1 248 E MASS VAL BARREL DUMP  07/08/88 0,A
CAT090 561t I 238 E NASS VAL BARREL DUMP  07/08/@8 0,A
AATI0S SEDIMENT | mn € MASS VAL TRANS POLE  07/08/88 0,A
BAT108 SEDIMENT 265 E MASS VAL TRANS POLE  07/08/88 0,A
CAT10S SEDIMENT | 257 E MASS VAL TRANS POLE  07/08/88 0,A
RATIS0 SoIL I 20 E BREAKNTR CASCO COVE  07/08/88 n,d
BATL10 SOIL I 233 E BREAKNTR CASCO COVE  07/08/88 0,A
CAT110 SoIL I 184 £ BREAKWTR CASCO COVE  07/08/88 0,A
AAT120 SOIL 1 3N ASPHALT TANK STREAN 07/0%/88 0,8
BAT120 S0IL 1 318 ASPHALT TANK STREAM 07/09/88 0,A
CAT120 SOIL | 290 ASPHALT TANK STREAM 07/09/88 g,
AAT130 SDIL I 258 FUEL PUNPS-ASPHALT STR  07/09/88 0,A
BATI30 SoIL I 268 FUEL PUNMPS-ASPHALT STR  07/09/88 0,A
£ATI30 SDitL 1 198 FUEL PUMPS-ASPHALT STR  07/09/88 6,A
ART14S SEDIMENT | 347 FUEL TANK VALLEY STREAN 07/09/88 0,4
BAT148 SEDINENT I Fijl FUEL TANK VALLEY STREAM 07/09/88 0,A
CATI4S SEDIMENT 1 307 FUEL TANK VALLEY STREAN 07/09/88 0,A
AAT1SS SEDINENT 1 257 2 FUEL TANKS-FT STREAN  07/09/88 0,A
BAT1SS SEDINENT | 255 2 FUEL TANKS-FT STREAM  07/09/88 0,A
CAT1SS SEDIMENT 1 257 2 FUEL TANKS-FT STREAM  07/09/88 0,A
AATLAS SEDIMENT 1 287 TRANSF-FUEL TANK VALLEY 07/09/88 0,A
BAT14S. SEDIMENT | 301 TRANSF-FUEL TANK VALLEY 07/09/88 0,A
CAT14S SEDIMENT | 293 TRANSF-FUEL TANK VALLEY 07/09/88 0,A
BAT17S - SEDIMENT | 221 FUEL TANK VALLEY STREAM 07/09/88 0,4
CAT17S SEDINENT 1 m FUEL TANK VALLEY STREAM 07/09/88 0,A
AAT160 SOIL I 378 NEWLY BULLDOZED TOP MILL 07/09/88 0,A
BAT180 S0IL I 286 NEHLY BULLDOZED TOP HILL 07/09/88 0,A
CAT180 S0IL 1 294 NEWLY BULLDOZED TOP HILL 07/09/88 0,A



