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DECLARATI ON OF THE RECORD OF DECI S| ON

SI TE NAME AND LOCATI ON

Naval Air Facility Adak
Site 11 (Palisades Landfill) and Site 13 (Metals Landfill)
Adak | sl and, Al aska

STATEMENT OF PURPGOSE

Thi s deci si on docunent presents the selected interimrenedial actions (IRAs) for Sites 11 and
13 (Palisades Landfill and Metals Landfill), which are part of Operable Unit A at the Naval
Air Facility (NAF) Adak, Adak Island, Al aska. The renedies selected in this decision
docunent were devel oped in accordance with the Conprehensive Environnmental Response,
Conpensation, and Liability Act, as amended by the Superfund Anendnents and Reaut hori zation
Act, and the National G| and Hazardous Substances Pollution Contingency Plan. The docunents
supporting the decision are in NAF Adak's Adm nistrative Record.

The United States Navy (Navy) is the | ead agency for this decision. The interimrenedial
action's proposed in this plan were reached as part of the Federal Facilities Agreenent (FFA)
for NAF Adak, which is a | egal agreenent between the Navy, the United States Environnental
Protection Agency (EPA), and the A aska Departnent of Environnmental Conservation (ADEC). EPA
approves of this decision, and along with ADEC, has participated in the eval uation of

remedi al action alternatives. The State of A aska concurs with the sel ected renedy.

These FFA parties entered into a joint agreenment to evaluate and cl ean up hazar dous
substances on Adak Island. The agreement follows both state and federal regulations. This
agreenent went into effect on Novenber 24, 1993.

For the two landfills discussed in this Record of Decision (ROD), a conplete assessnent of
potential hurman and ecol ogical risk was not performed prior to a decision to take renedi al
action. The renedial investigation (R) for NAF Adak, scheduled to begin in Cctober 1996,
will include a basew de conprehensive risk assessnent that will include Palisades and Metals
Landfill. Followi ng that assessnent, the FFA parties nay propose additional renedial actions
at the Landfills sites as part of a final basew de renedial action.

ASSESSMENT OF THE SITE

Rel eases of hazardous substances from Pal i sades and Metals Landfill if not addressed by
i mpl enenting the response actions selected in this ROD, may potentially present an inm nent
and substantial endangernent to public health, welfare, and/or the environnent.

DESCRI PTI ON OF THE SELECTED AND CONTI NGENT REMEDI ES

The selected I RAs at Palisades and Metals Landfills, at NAF Adak, Adak Island, Al aska,
address the potential chem cal exposures and associated risks to human health and the
environnent by minimzing the potential for exposures to site contaninants and off-site
contaminant mgration. The following lists provide the maj or conponents of the IRA for each
landfill.

Pal i sades Landfill)Selected Alternative
. Rerout e Palisades Creek to reduce surface water contact with landfill waste.
. Construct small interceptor ditches along the uphill side of the landfill to collect

water flowing off the hillside. The water will be routed around the perimeter of
the landfill and into Palisades Creek.



. Add landfill cover over approximately 6 acres.

. Establ i sh vegetation over the newy constructed landfill surface by seeding and take
neasures to prevent erosion. Erosion control neasures nay include jute natting,
filter fabric fences, and hay/straw bal es

. I npl enent institutional controls such as residential use restrictions and contro
and installation of signs around the perineter of the landfill to warn the public of
its contents, and conduct a boundary survey of the landfill.

. Conduct a nonitoring programthat will involve sanpling and anal yzi ng water and
sedinents collected fromthe nouth of Palisades Creek, and inspecting the overal
physical condition of the landfill and landfill cover to determ ne whether erosion
or settlenent has occurred that could be detrimental to the landfill cover or could
|l ead to potential danger to human health and/or the environnent.

Metal s Landfills)Selected Alternative

. Conduct a site renoval evaluation on the shoreline debris located in the northern
section of the landfill. The shoreline debris will be inspected and material that
coul d adversely affect the nmarine environnent will be renoved fromthe shoreline
and properly disposed. Sedinment sanples will be taken and the results will be

screened agai nst risk-based screening concentrations (RBSCs). |f exceedances of
RBSC can be linked to the debris present, that debris will be renoved fromthe
shoreline and placed on the landfill. The debris will be evaluated for stability

and, if necessary, neasures will be taken to prevent further debris fromcontacting
the marine environnent.

. Construct small interceptor ditches on the uphill side of the landfill at the base
of Monunment H Il to collect surface water flowi ng off the hill above the landfill.
The ditches will divest the water into Kuluk Bay.

. Add a landfill cover over approxi mately 17 acres

. Install five additional groundwater monitoring wells near the east and north
perimeter of the landfill, toward Kul uk Bay to provi de adequate coverage near the
shoreline

. Establ i sh vegetation over the newy constructed | andfill cover and take neasures to

prevent erosion

. I npl enent institutional control such as residential use restrictions and controls
and installation of signs around the perineter of the landfill to warn the public of
its contents, and conduct a boundary survey of the landfill.

. Conduct a nonitoring programthat will involve sanpling and anal yzi ng groundwat er
and inspecting the overall physical condition of the landfill and landfill cover to
determ ne whet her erosion or settlenent has occurred that could be detrinental to
the landfill cover or could lead to potential danger to human health and/or the
envi ronnent .

Metal s Landfill)Contingent Alternative

. Include all elenents listed under Selected Alternative with the exception of the
landfill cover.

. Construct an engineered landfill cap over approximately 17 acres



STATUTORY DETERM NATI ONS

The sel ected and contingent |RAs for Palisades and Metals landfills conply with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedial
actions, and are cost-effective. These renedies utilize permanent solutions and alternative
treatment technol ogies to the nmaxi mum extent practicable. However, because treatment of the
"principal threat" at each site was not found to be practicable, the renedies do not satisfy
the statutory preference for treatnment as a principal element of a CERA A renedy. As shown
in the evaluation of alternatives, the size of the sites, volunes of wastes and debris, and
remote | ocation preclude a practicable remedy that includes excavation and effective
treatment.

Since the selected interimremedies will result in possible hazardous substances renaini ng on
site, a review must be conducted within 5 years after comrencenent of the renedial actions to
ensure that the remedi es continue to provi de adequate protection of human health and the

envi ronnent. Because the selected renmedies are | RAs, a review of the renedies' protectiveness
and a thorough evaluation of the statutory elenents will be conducted as part of the basew de
R .
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DECI SI ON SUMVARY

1.0 | NTRODUCTI ON

The United States Navy (Navy) is required to address contam nated sites or potential rel eases
of contam nants to the environnment at the Naval Air Facility (NAF) on Adak island in a manner
consistent with the requirenments of the Conprehensive Environnmental Response, Conpensation
and Liability Act of 1980 (CERCLA), as anended by the Superfund Amendrments and
Reaut hori zation Act of 1986 (SARA). The selected interimremnedial actions (IRAs) for two
inactive landfills, Palisades Landfill (Site 11) and Metals Landfill (Site 13), at NAF Adak
will conply with applicable or relevant and appropriate requirenments (ARARs), as deternined
by the United States Environmental Protection Agency (EPA) and the Al aska Departnment of

Envi ronnental Conservation (ADEC). The IRAs are intended to reduce possible chem ca
exposures and associ ated risks to human heal th and the environnent by mnim zing the
potential for exposure to site contam nants and off-site contaninant mgration

The particular I RAs selected in this Record of Decision (ROD) were reached as part of a
del i berate process set out in the Federal Facilities Agreement (FFA) for NAF Adak, a |ega
agreenent between the Navy, EPA, and ADEC. The FFA went into effect on Novenber 24, 1993
The FFA parties entered into a joint agreenent to evaluate and clean up sites contam nated
wi th hazardous substances on Adak Island in accordance with established state and federal
regul ations. NAF Adak was placed on the National Priorities List (NPL) on May 31, 1994.

For the two inactive landfills discussed in this ROD, actions were deemed necessary to
protect human health and environment prior to a conplete assessnent of potential human and
ecol ogi cal risk. The action being proposed, therefore, is called an IRA. The renedia
investigation (RI) for NAF Adak, scheduled to begin in Cctober 1996, will include a basew de
conprehensi ve risk assessnent that will include Palisades and Metals Landfills. Follow ng
that assessnent, the FFA parties may propose additional renedial actions at the |andfil
sites as part of a final basew de remedial action.

2.0 SITE NAMES, LOCATI ONS, AND DESCRI PTI ONS

Adak Island is |located off the southwest coast of Al aska, near the western end of the

Al eutian Islands (Figure 1). Adak Island is included in the Al aska Maritine Nationa
WIidlife Refuge and has been so designated since 1913. The wildlife refuge is managed by the
United States Fish and Wldlife Service (USFW5). The Navy has a formal withdrawal fromthe
refuge and has the right to manage Navy-occupied land until the withdrawal is revoked. NAF
Adak is located on the northern half of the island (Figure 2).

In 1942, Adak |sland was conmm ssioned as an Arny base for attacking the nearby
Japanese-occupi ed islands (Attu and Kiska) during World War I1. In 1951, it becane a Navy
facility designated Naval Air Station (NAS) Adak. The NAS Adak principal m ssions have been
air operations, comunications functions, and oceanographic research. The facility was
redesignated Naval Air Facility (NAF) Adak effective July 1, 1994, to reflect its revised
active status and reduction in mlitary personnel. Palisades and Metals Landfills are

| ocated near the main activity center for NAF Adak (Figure 2).

2.1 PALI SADES LANDFI LL (SITE 11)

Pal i sades Landfill is located several mles north of the central comunity of Adak and was
used as the prinary disposal area for all operations on Adak Island fromthe 1940s to

approxi mately 1970. The Landfill area, which is approximately 6 acres, covers portions of
the coastal uplands i medi ately adjacent to Kuluk Bay and part of a canyon or ravine. Figure
3 shows the prinmary area of the landfill. Aerial photographs suggest that the origina
landfill boundary extended beyond the present western boundary. It is assumed that the
landfill waste formerly located in this western area was placed in the present landfill area.

The ravine is approxinmately 1,200 feet long, 5 to 300 feet wide, and 5 to 150 feet deep, with



a small stream (Palisades Oreek) running through it. The nmouth of the ravine opens

imedi ately to Kul uk-Bay. Wastes within the landfill include, but are not limted to
petrol eum products, solvents, paint waste, batteries, sanitary trash, constructi on waste
scrap vehicles, and nercury. Approxinmately 80,000 to 100,000 cubic yards of solid waste are
located in the landfill. Soil covers nost of the landfill materials, although a portion of
the disposed naterial within the ravine has no cover and is on a slope. The exposed waste in
the ravine consists prinarily of barrels and construction waste. The waste in the ravine
covers a portion of Palisades Creek which runs through the landfill before enptying into

Kul uk Bay. The landfill does not extend into Kuluk Bay. G oundwater occurs locally under
the site and discharges into the narine environment at the downgradi ent boundary.

G oundwater is not a source of drinking water for Adak residents.

(I MG SRC 1095111)
(I MG SRC 1095111A)
(I MG SRC 1095111B)

2.2 METALS LANDFILL (SITE 13)

Metals Landfill is located i mediately southeast of the central comunity of Adak and is
bounded by Monunent Hll to the west and Kuluk Bay to the east. The landfill received wastes
simlar to those in Palisades Landfill fromthe 1940s to 1989. Metals Landfill is subdivided
into three distinct sections)north, east, and main (Figures 4 and 5). The total vol une of
landfill waste and soil in Metals Landfill is approximately 400,000 cubic yards, not
including the material that is scattered on the surface and adjacent to the shoreline. The
total site area is approxi mately 28 acres; approximately 19 acres (the main and north
sections) were used as a landfill. Goundwater occurs locally under the site and di scharges
into the marine environnent at the downgradi ent boundary. Goundwater is not a source of
drinking water for Adak residents.

The main section, covering about 12 acres, has apparent been filled to an el evation that
varies fromapproximately 20 to 40 feet. Also, a significant anobunt of waste was scattered

over the main section w thout any cover. An estimated 275,000 cubic yards of landfill waste
and soil cover were placed on this main section. It is estimated that the majority of
landfill waste is conposed of netal scrap and debris.

The north section, covering about 7 acres, was filled above the original elevation, and the
waste was covered with soil. A significant volune of waste was apparently pushed over the
side of the original bank and is exposed on the steep bank. Sone of this waste now extends
to the shoreline of Kuluk Bay. An estimated 50,000 cubic yards of material are in the main
area of the north section, and-about 75,000 cubic yards of material are on the bank that
encroaches on the bay.

The 9-acre east section was not used as a prinmary landfill, although sone wastes (nostly
netal scraps) have been deposited on the surface and on the shore side of the east section
A few other areas in the east section have snall quantities of scattered waste. A sludge
lagoon in the south end of the east section contains approximately 5,000 cubic yards of
dewat er ed sl udge

(1 MG SRC 1095111C)
(1 MG SRC 1095111D)

3.0 SITE H STORY

On August 15, 1942, Adak Island was selected to becone a mlitary base by order of the
Western Defense Command. Currently, there are approxinately 1,000 residents on Adak |sland
and the majority are associated with the Navy, either as active duty Navy personnel civil
servant, or government contractors. Al so, the USFW5 conducts activities on the island



Begi nning in the 1940s, Palisades and Metals Landfills were anong the properties on which
Navy personnel disposed of solid waste. No accurate records were kept of the volunme and
nature of the materials disposed of at these nonpermtted landfills.

3.1 PALI SADES LANDFI LL

Pal i sades Landfill was used as the prinary disposal area for all operations on Adak island
fromthe 1940s to approxi mately 1970. A wide variety of materials were reported di sposed of
at Palisades Landfill, including waste petroleum oils, and lubricants (PQL); chlorinated and
non-chlori nated sol vents; paint waste; sanitary trash; scrap vehicles; |ead and nercury
batteries; construction waste; and nercury (ESE 1986). The landfill was covered with | ocal
soil in the early 1970s after disposal practices were stopped. Palisades Landfill has not

been desi gnated as a Resource Conservation and Recovery Act (RCRA) hazardous waste landfill.

3.2 METALS LANDFI LL

Metal s Landfill began operations in the 1940s and received a variety of waste materials
including sanitary trash; construction waste; POL; paints; chlorinated and non-chl ori nat ed
solvents; lead, lithium and mercury batteries; scrap vehicles; medical waste; sewage sl udge;
pesticides; transfornmers; and possibly unexpl oded ordnance (ESE 1986). In 1970, restrictions
were placed on the types of nmaterials that could be disposed of at the landfill. Begi nning
in 1988, when a sludge press was installed at the sewage treatnent plant, dewatered sewage

sl udge was di sposed of on the southern end of the eastern section of the landfill (Tetra Tech
1989). The landfill stopped receiving wastes in 1989, but sone disposal and retrieval
practices continued until 1991.

A site inspection of Metals Landfill was conducted in 1989 by regul atory agencies. The
investigation discovered four druns with |iquid, one cracked vehicular battery, and one
acetyl ene cylinder scattered in one small area of the landfill. As a result of the

inspection, the regulatory agencies determned that the battery area contains hazardous waste
and, therefore, is considered a hazardous waste pile under RCRA. This is the only area of
the landfill to have a RCRA violation; the remaining |andfill has been designated as a solid
wast e managenent unit under RCRA. The presence of the batteries resulted in a Federal
Facilities Conpliance Agreenent (FFCA) being signed and issued by the EPA i n Novenber 1990
(Docunent Nunber 1090)0205)6001). A RCRA dosure Plan is being devel oped for the hazardous
waste pile located in the linmts of Metals Landfill. This hazardous waste pile will be

cl osed under RCRA guidelines and is not included as part of this IRA

4.0 COMMUNI TY RELATI ONS
4.1 | NFORVATI ON REPCS| TOR ES

The comunity relations plan (CRP) for the contam nated sites at NAF Adak, including

Pal i sades and Metals Landfills, is available for reviewin the information repositories. The
specific requirements for public participation pursuant to CERCLA, as anended by SARA,

i nclude rel easing the proposed plan to the public. The proposed plan was rel eased to the
public in April 1994 and has been placed in the Adm nistrative Record and information
repositories. A copy of the Admnistrative Record for the IRAis located at the foll ow ng
information repository:

NAF Adak

Adm ni stration Building (30004)

Environnmental Safety Departnent, 2nd Fl oor

Adak, Al aska

(907) 592-8152

Poi nt of Contact: NAF Adak Environmental Oficer



The Administrative Record is on file at the follow ng | ocations:

Engi neering Field Activity, Northwest

1040 Host mark Road

Poul sbo, Washi ngton 98370

(206) 396-5984

Poi nt of Contact: Al aska Qperations Manager

United States Bureau of Land Managenent
222 W 7th, #36

Anchor age, Al aska

(907) 271-5025

Poi nt of Contact: Librarian

The docunents included in the Admi nistrative Record, which were used in the decision-naking
process for this ROD, are listed in Appendix A

Notices regarding the availability of the proposed plan, public neetings on the proposed
plan, and the public coment period have been published in the Anchorage Daily News and the
NAF Adak Eagle's Call. A public comment period was held fromApril 29 to May 29, 1994. Two
public neetings on the proposed plan were held. One neeting was held in Anchorage, Al aska,
on May 9, 1994, and the other neeting was held in Adak, Al aska, on May 11, 1994. The public
neetings were conducted by the Navy, EPA, and ADEC. A total of 8 people attended the
Anchorage neeting and 11 people attended the Adak neeting

During the public comrent period for the proposed plan, a total of 23 comrents were received
by the Navy. Seventeen coments were orally submtted and di scussed at the public neetings,
and six comments were submitted through the mail. The public coments are summari zed and the
responses presented in the Responsiveness Summary in Appendi x B of this ROD

Because of the changes fromthe proposed plan's preferred alternative to the ROD s sel ected
alternative, a second comment period was conducted from January 16, 1995, to February 7
1995. The conment period was initiated through a fact sheet, with no public neetings being
conducted during the second conmrent period. No public comments were received during the
second coment period

4.2 GOALS AND GBJECTI VES OF THE COWUN TY RELATI ONS PLAN

The goal s of the basewide CRP arise directly fromresponses to the community interviews, from
requirenents stated in the community relations section of the Navy's Installation Restoration
Program and fromfederal and state regulations. The goals are witten to address the
primary concerns of the public through a community rel ations program desi gned for the Adak
Naval Conplex. Each goal has several objectives devised to achieve that goal through
specifically designed activities.

The interviews conducted during preparation of the CRP show that the comunity has a strong
interest in specific aspects of the Adak Naval Conplex's environnental situation. The CRP
whi ch contains the goals and objectives reflecting the community's concerns, is avail able at
the information repositories and in the Adm nistrative Record file, as described in Section
4. 1.

5.0 OPERABLE UNI T DESI GNATI ON

As of May 1993, 84 sites either known or suspected to be contam nated have been identified in
the Adak FFA, including Palisades and Metals Landfills. Sites have been | abeled as either
RCRA sol id waste nanagenent units (SWWJ) or source areas (Sas). For the purposes of

impl enenting the FFA, the two | abel s have sinilar neanings; however, EPA designated SWWJs
during, or pursuant to, a RCRA facility assessnent in 1991. The Navy subsequently desi gnated
a nunber of the sites as SAs as a result of additional visual inspections and a review of



historical records. Currently, there are 63 SWWJ and 21 SAs.

Pal i sades and Metal s Landfills have been designated as SWW No. 11 and SWWJ No. 13,
respectively, and are included under Operable Unit A (QU A). QU A includes 6 no further
action sites, 45 SWWMJs and 7 SAs, as listed in the FFA

The 50 remaining sites (not included in this IRA or designated as no further action in the
FFA) will be addressed through the prelimnary source eval uati on (PSE) process.

6.0 SITE CHARACTERI STI CS

This section discusses the physical and biol ogical characteristics of the landfill areas,
i ncl udi ng topography, surface water, geology and soils, groundwater, and ecol ogical profile.

6.1 TOPOGRAPHY
6.1.1 Palisades Landfill

Most of Palisades Landfill lies in relatively level terrain above a steep vertical drop of
approxi mately 150 feet to Kuluk Bay. A portion of the landfill is located in an adjacent
ravine. Wst and East Upper Palisades Creeks conbine along the northeastern portion of the
site and flow through the steep ravine, providing a physical and hydraulic boundary al ong the
eastern portions of the landfill. The landfill is further bounded by Bayshore H ghway to the
north and a series of relatively small hills to the west. Figure 6 presents a

t hr ee- di mensi onal nodel of the surface features affecting Palisades Landfill.

6.1.2 Metals Landfill

Metals Landfill is located over an infilling of Kuluk Bay that is believed to be the result
of quarrying activities on the eastern slope of Monunent HIll. The eastern section of the
landfill is fairly level, with a 8- to 5-foot rise in elevation above sea level at its
eastern boundary. A waste scarp runs the length of the main section of the landfill at an
elevation of 15 to 25 feet higher than that of the eastern section, forning a boundary wth
the eastern section. The main section is fairly level, with a |arge anount of waste covering

its surface. Its western edge is bounded by the toe of the slope |left by the quarrying
activities at Monument Hll. The northern section of the Landfill is 10 to 15 feet higher
than the main section, and the nain section is 15 to 25 feet higher than the eastern section.
Despite several snall depressions in this section of the landfill, its surface is fairly
level. Figure 7 presents a three) dinensional nodel of the surface features affecting Metals
Landfill.

(I MG SRC 1095111E)
(I MG SRC 1095111F)

6.2 SURFACE WATER

6.2.1 Pal i sades Landfill

Two drai nage areas converge northeast and upgradient of the landfill to form Palisades Creek
(Figure 6). Once the creek reaches the landfill it flows through the landfill debris and
re-energes deep in the canyon before discharging to Kuluk Bay. As a result of precipitation
and groundwater infiltrating through the landfill debris, the flow volune of Palisades Creek
within the landfill increases.

In-stream fl ow measurenents were conducted on Palisades O eek above and below the landfill.
The neasurenents were conducted on four separate days in late July and early August 1990.
During this period, the flowrates of Palisades Creek ranged fromO0.47 to 1.52 cubic feet per
second (cfs) upstreamof the landfill and 0.52 to 2.2 cfs downstreamof the landfill (URS
1993). The stream flow increased consistently fromthe upstreamstation to the downstream



station by 10 to 20 percent during this period. This suggests that little to no surface
water flowis lost to infiltration between these stations and that groundwater may recharge
surface water flow as it passes through the landfill.

6.2.2 Met al s Landfill

There is mninal evidence of established surface drainage features. Three ponds are | ocated
on the eastern section of the landfill. Two are nanmade depressions and the third is a
natural |ow area at the northern end of the eastern section. Al ong the access road
transversing the main section of the landfill, a pond accunul ates surface water and fl ows
down fromthe sand cap covering the main body of the landfill. 1In the northern section, a
smal | depression holds water at certain tines of the year (Figure 8).

There is no surface water flow fromthe landfill except during stormsurges that break over
the sea wall formng the eastern boundary of the landfill. According to evidence of surface
erosion in the northeastern area of the eastern section, a significant anount of cover
nmateri al has been eroded and transported to Kul uk Bay.

6.3 CEQLOGY AND SA LS
6.3.1 Pal i sades Landfill

The Palisades Landfill area is underlain by basalts and tuffs of the Finger Bay Vol canics
below a thin mantl e of unconsolidated deposits. The 1988 site investigation (SI) identified
four stratigraphic units: manufactured fill materials, volcanic ash deposits, glacial drift,
and i gneous bedrock (Tetra Tech 1989).

Aeri al photographs (1973) and the 1988 geophysical survey show the delineation of landfilled
materials across the area. These materials consist predom nantly of sand and rock fill,

netal debris, and municipal waste. The sand and rock fill was found in the upper 5 feet
across the site and was likely placed to cap the landfill. Muinicipal waste, conposed of
paper, wood, and other materials, was encountered during drilling in the western and

northwestern portions of the site

I nt erbedded organic peat, sand, silt, clay, and gravels were encountered in undi sturbed areas

outside the landfill. These nmaterials represent ash and pyroclastic deposits fromvol canic
eruptions and the tundra soils. These nmaterials may extend beneath the landfill waste in
portions of the site. Qacial till was encountered at depths ranging from10 to 22 feet

bel ow ground surface. The till consists of a dense, gray-green, clayey matri x containing

coarse gravels. Bedrock, conposed primarily of basalt, is exposed in the eastern wall of the
Pal i sades Creek ravine and in the wave-cut cliffs south of the site.

The results of the 1988 SI geophysical survey and observati ons nmade during the 1990
investigation indicate that approximately half of the landfill area contains |large quantities
of metallic waste. The landfill area also contains a shallow surface water pond, portions of
an active and an abandoned access road, and the buried reaches of Palisades Creek.

6.3.2 Metals Landfil

Boring logs fromthe SI (Tetra Tech 1989) were used to construct a geol ogic cross section
extending fromnonitoring well MM3-1 to well MM3-4 (Figure 8). The cross section shows
that the soils in the eastern section of the landfill are highly varied (Figure 9). The
surface soils are generally sands and gravels, with variable anounts of silts. A layer of
coarse cobbl es and boul ders underlies the surface soils. This consolidated |ayer is believed
to be remmants of the quarrying activities on Monunent Hill and provides the foundati on upon
which the landfill was built. Figure 9 shows soils underlying the main section of the
landfill.



Monunment H Il is an andesite porphyry dome with a well-devel oped col umar structure that dips
to the northwest. The overburden that covers nmjor portions of the landfill is devel oped
fromthis rock and cones fromthe use of Monunent H Il as a quarry.

(1 M5 SRC 109511106
6.4 GROUNDWATER
6.4.1 Palisades Landfil

Two nonitoring wells were installed at Palisades Landfill in 1990 to provide informati on on
the characteristics of the local groundwater zones. An upgradient nonitoring well was
installed, and a second well was installed along the western border of the landfill,
downgradi ent froma surface water pond. Each well has a 5-foot screen interval in the

upper nost groundwat er zone. Water surface elevation, tenperature, pH conductivity, and
turbidity nmeasurenents were collected fromthe groundwater at these |ocations during
groundwat er sanpling in July, August, and Cctober 1990. The results of these field
nmeasurenents show a difference of approximately 2 feet in water surface el evati on between the
wells. On average, pH, conductivity, and turbidity were lower at the landfill than at the
upgr adi ent sanpling | ocation.

6.4.2 Metals Landfil

During the SI, four nonitoring wells were installed on the eastern edge of the eastern
section of the landfill (Tetra Tech 1989). During the expanded site investigation (ESI), it
was determ ned that two of these wells needed to be replaced and a fifth well installed at
the southeastern corner of the eastern section of the |Iand (URS 1992); (see Figure 8).

The wells were placed at the eastern boundary to determ ne whet her contam nants were
mgrating out of the landfill and into Kuluk Bay. The soils overlying the groundwater
surface at the site are highly perneable. The groundwater flow and el evation are provided in
Figures 7 and 9. Saturated hydraulic conductivities are estinmated to range from 10 to 1, 000
ft/day (Tetra Tech 1989).

6.5 ECOLOA CAL PRCFI LE

6.5.1 Palisades Landfil

The Palisades Landfill is located on a coastal upland area and conprises five habitats
. Freshwat er stream (Pal i sades O eek)
. Freshwat er wetl| ands associated with Palisades Creek
. Perenni al ponded water on the |andfill
. Deep-l oamterrestrial

. Marine (Kul uk Bay)

The landfill was created within a large ravine. Palisades Creek enters the ravine fromthe
north near Bayshore H ghway, flows through the landfill, drops approxinmately 80 feet in

el evation, and discharges to Kuluk Bay. The creek is a perennial freshwater channel that
drains a small watershed extending approximately 1.5 niles inland. Wter flow in Palisades
Creek varies with precipitation. The creek flows through the landfill for approxinmately 300
feet and then energes to descend into Kuluk Bay. The steep, shallow outlet traverses a
cobbl e substrate. These factors would preclude the use of Palisades Creek by anadronous fish
(e.g., Dolly Varden and sal non). However, non-anadronous varieties of Dolly Varden may
inhibit reaches upstreamof the landfill. Snall forage fish were casually observed in the

| ower Palisades Oreek by URS during unrelated site visits in 1990. The nost |ikely species
of small fish observed in the |ower creek may be the threespine stickleback. The creek is
presuned to sustain popul ations of insects and other aquatic invertebrates that are typica
of tenperate sub-boreal aquatic ecosystens. The riparian vegetation bordering Palisades



Creek is dom nated by sedges.

A perennial water area of approximately 0.25 acre is present in the southwest quarter of the
site. Oher snall perennial water areas are located in the central portion of the landfill.
These areas usual |y have standi ng water throughout the growi ng season. These areas appear to
be man-nade or created due to landfill settlenent. Marsh vegetation is dom nated by the

| ong- awn sedge (Carex macrochaeta). WIldlife commonly found in perennial water habitats
includes a variety of wading birds, such as snipes, curlews, sandpipers, and phal ar opes.

The remai nder of the landfill is characterized as a deep-loamhabitat. Floral comunities in
the deep-l1oam habitats are the nost diverse and productive of those on Adak Island and are
represented by 22 plant species. The landfill consists of two areas:

. A high bench area west of the ravine

. A steeply sloping ravine
The bench area is capped with coarse-grained sand and is fairly level. Vegetative cover on

the bench is relatively sparse, conpared to undisturbed sites. Dom nant plant species

i nclude horsetail (Equisetumspp.), sedge (Carex nmacrochaeta), and rush (Juncus arcticus),
with | ess abundant buttercup (Ranuncul us occidentalis), saxifrage (Parnassia kotzebuei), wld
snapdragon (M nulus guttatus), bog orchid (Pl atanthera commutatun), wild celery

(Cal anogrosti s nutkaensis), and grass (Phl eum conmmutatun). Msses cover nuch of the soil
surce. The slopes of the ravine are dom nated by a |ush cover of grass (El ynus arenaris
subsp. nollis).

Bi rd species comonly seen on the landfill include the Lapland | ongspur (Calcarius

| apponi cus), rosy finch (Leucosticte arctoa), savannah sparrow (Passercul us sandw chensis),
and song sparrow (Mel opiza nelodia). Potential residents of this site are the arctic fox
(Al opex | agopus); rock ptarm gan (Lagopus nutus), which is comon in | owl and and al pi ne
tundra habitats; and the Norway rat (Rattus norvegicus).

Pal i sades Creek enpties into the Kuluk Bay marine habitat. The substrate at the steep outl et
of the creek consists of cobbles and | arge rocks. Macroal gae and invertebrates (e.g.

bi val ves, linpets, and barnacles) typical of rocky habitats in the north Pacific Ccean are
expected to be present in Kuluk Bay. Adak Island hosts a wide variety of seabirds (i.e.,
puffin, gulls, scoter, tubenoses and cornorants) that nay use the Kul uk Bay shoreline. Sea
otters (Enhydra lutris) have been observed along the shoreline, and other nari ne mammal s may
also visit the area

6.5.2 Metals Landfill

The Metals Landfill is located on a coastal |ow and area and is conposed of terrestrial and
mari ne (Kul uk Bay) habitats.

The landfill was created by the infilling of Kuluk Bay with quarry material fromthe eastern
sl ope of Monunent H Il and the disposal of wastes from naval base operations. It was active
bet ween the 1940s and 1989. The terrestrial habitat is highly disturbed and is divided into
three sections: namin, northern, and eastern

The northern section of the landfill occupies about 7 acres and is 10 to 15 feet higher in

el evation than the main section. This section is covered by a soil cap, and the soil surface
is strewn with snall waste and is sparsely vegetated by grasses and sedges. The northern
section currently provides little habitat for terrestrial wildlife.

The main section of the landfill occupies about 12 acres due east of Monunent H |l Al though
sone portions of the nain section are capped with soil, nost of the source is covered by
landfill waste. The section is sparsely vegetated and currently provides little or no

habitat for terrestrial wildlife



The eastern section of the landfill occupies about 9 acres east of the nain section and is
about 5 to 10 feet lower than the main section. Several snall perennial water bodies exist
in the eastern section, including a 0.25-acre area in the northern end. One snall dewatered
sewage sludge pond is |ocated al ong the southern boundary of the landfill, Waste is scattered
t hroughout the section, which is densely vegetated with sedge (Carex nacrochaeta), rush
(Juncus articus), bog orchid (Pl atanthera comutatun), grass (Phleum comutatum, and cow
parsnip (Heracleumlanatun). WIdlife commonly observed in the eastern section include the
mal | ard (Anas pl atyrhynchos), green-wi nged teal (Anas crecca), blue-wi nged teal (Anus

di scors), Lapland |ongspur (Calcarius |apponicus), rosy finch (Leucosticte arctoa), and
Norway rat (Ratttus norvegicus).

Kul uk Bay forns the eastern and northern boundaries of this site. The eastern limt of the
site is stabilized with a seawall of |arge boul ders. Exposed waste is scattered on the
shore. At lowtide, portions of sandy beach are exposed. The north face of the landfill,
whi ch ends at Kul uk Bay, also has much exposed waste. Macroal gae and invertebrates (e.g.

bi val ves, linpets, and barnacl es) exist along the rocky shoreline, but kelp beds are absent
in the near-shore areas, except for a snall bed about 100 neters offshore where the eastern
and northern linmt sections meet. A rock outcrop is present in the landfill at this point
and apparently extends into Kuluk Bay. The presence of beaches and | ack of kel p along rmuch
of the landfill shore suggest that the near-shore substrate is conposed predom nantly of
unconsol i dated sand. Adak Island hosts a wide variety of seabirds that use the Kul uk Bay
shoreline for nesting, perching, and foraging. Tufted puffins (Fratercula cirrhata) nest
just south of the sewage treatnent plant along the breakwater, which is contiguous with the
Metal s Landfill seawall. Marine mamals such as the sea otter (Enhydra lutris), harbor sea
(Phoca vitualina), and Steller's sea |lion (Eunetropias jubata) are commonly observed al ong
the landfill shoreline

7.0 WASTE CHARACTER ZATI ON AND PREVI QUS | NVESTI GATI ONS

Information related to waste sources and chemicals associated with these sources are
presented in this section

7.1 POTENTI AL WASTE SQURCES

During World War 11, Navy and Arny air units stationed at Adak Island were engaged prinarily
in aircraft support, naintenance, and repair. Because the island could be supplied with
troops and nmaterial only by way of ship and aircraft, the island al so had shi p/ boat support
and nmi ntenance and repair facilities. The types of waste reportedly associated with the
aircraft facilities included refuse, sanitary wastes, photographic and |ithographic wastes,
PQL, solvents (chlorinated and nonchl orinated), |ead-based paints, and pesticides. The
ship/boat facilities reportedly produced |ubricating-oil waste, batteries, |ead-based paints,
thinners (chlorinated and nonchlorinated), sanitary waste, and bil ge water containing
residual fuels. The waste streanms fromboth activities were disposed of at the island's
landfill (ESE 1986).

After the war, the follow ng naval commands and support departnents were identified as
possi bl e generators of waste streans: Public Wrks Departnent, which enconpassed the
carpenter/paint shop, machi ne shop, power plant utility, steamplant utility, and
transportati on mai ntenance; Navy Exchange, whi ch enconpassed the dry cl eani ng detachnent and
the commi ssary; Qperations Departnent, which enconpassed the ships division, photo

| aboratory, and paint shop; and the Recreational Services Departnent, which enconpassed the
aut o hobby shop and phot ographi ¢ hobby shop (ESE 1986). Naval Support G oup Activity
operational departments identified as probable generators of waste streans were the Public
Wor ks Departnent, which enconpassed the sewage treatnent plant, potable water treatnent
plant, and the transportation nai ntenance shop; and the Recreational Services Departnent,

whi ch consi sted of the auto hobby shop (ESE 1986). The Mount Mffett Detachnent consisted of
the sanitary treatnent system and the antenna nmi ntenance shop (ESE 1986). The Zeto Poi nt
Det achnent consi sted of the nai ntenance shop (ESE 1986). Tenant operations identified as
probabl e waste generators were the Naval Facility; the branch hospital, which was conposed of



the dental clinic, nmedical clinic, and pharnmacy, the Naval Mbbile Construction Battalion; the
Naval Cceanographi c Command Det achrment; the Fixed Wng Patrol Squadron; the Aircraft

I nt ermedi at e Mai nt enance Departnent, which enconpassed the airfrane shop, non-destruct
inspection laboratory, tire shop, hydraulic shop, engine shop, paint shop, ground support

equi pnent shop, and el ectroni cs shop (ESE 1986). Qher support and military operations
identified as probably contributing to waste-stream generati on were the USFW5, the
calibration | aboratory, pesticide operations, firefighting training, and ordnance training
and di sposal activities (ESE 1986).

The waste types associated with these naval conmands, detachnents, and tenant commands were
l acquers, thinners, waste/residual paints, solvents (chlorinated and nonchl ori nated),
lubricating oils, hydraulic oil, fuel sludges, mneral spirits, POL battery acids, battery
cases, antifreeze, sanitary sludge, sanitary sewage, sanitary refuse, bilge wastes, waste
fuel s, photographic devel oper and fixatives, inks, diesel fuel, mercury, Freon, detergents,
nmedi cal wastes, x-ray filns and sol utions, discarded drugs, jet fuels, pesticides, and
Stoddard solvent. These miscellaneous itens were reportedly disposed of at one of the NAF
landfills (ESE 1986). Palisades and Metals Landfills are only two of a nunber of landfills
| ocated at NAF Adak

7.1.1 GCeneral dassification of Waste Sources at Palisades Landfil

The report of the initial assessnent study (l1AS) conducted in 1985 details the Wrld War |
and postwar history of Adak Island (ESE 1986). The report al so explains the operations,
processes, and probabl e waste streans generated by the conbi ned services and tenant commands
fromabout 1940 to 1986. The IAS report estimates that nore than 5,000 gall ons of POL wastes
per year were disposed of at Palisades Landfill fromthe 1940s to 1970 (ESE 1986). These PCL
wast es i ncluded notor vehicle gasoline (nbgas), jet petroleum#4 (JP-4), jet petrol eum#5
(JP-5), and lubricating oil. The estinmated volunes of sone of the other wastes disposed of
at Palisades Landfill include approxi mately 62,000 gallons of chlorinated solvents
(including carbon tetrachloride, trichloroethane, trichloroethene, and tetrachl oroethene),
47,000 gal l ons of nonchlorinated solvents (including Stoddard sol vent, toluene, and benzene),
8,400 batteries, and 50 pounds of nercury (ESE 1986). During its operational period, the
site was occasionally burned, reducing the total anount of flammable wastes that were
present. The waste estinates developed in the I AS were based primarily on a search of
avai |l abl e records. However, the specific sources that were used to devel op these estinates
were not cited in the IAS, and the accuracy of these estimates is uncertain. A |large anount
of the visible waste di sposed of at Palisades Landfill consists of scrap netal construction
debris, building materials, and sanitary trash

7.1.1 Ceneral dassification of Waste Sources at Mtals Landfil

The 1 AS details the World War Il and postwar history of Adak Island (ESE 1986). The report

al so expl ai ns the operations, processes, and probabl e waste streans generated by the conbi ned
services and tenant commands from about 1940 to 1986. The I AS report (ESE 1986) estinates
that the followi ng materials were di sposed of at Metals Landfill: 10,000 gallons of waste
POL (e.g., nogas, JP-4, JP-5, and lubricating oils); 5,000 gallons of polychlorinated

bi phenyl (PCB) fluids; 500 gallons of chlorinated solvents (e.g., carbon tetrachloride

trichl oroethane, trichloroethene, and tetrachl oroethene); 500 gallons of nonchlorinated
solvents (e.g., Stoddard solvent, |acquer thinner, benzene, and toluene); 500 pounds of
pesticides; 2,500 |l ead batteries; 50 mercury batteries; 800 lithiumbatteries; and
undi scl osed quantities of scrap nmetal, sanitary trash, construction waste, sewage sl udge, and
possi bl y unexpl oded ordnance. These volunme estimates are based upon a records search of

hi storical operations, which are limted and are, therefore, highly uncertain. A large
anount of the wastes di sposed of at Metals Landfill consists of scrap netal, construction
debris, and building nmaterials.

7.2 SUMVARY OF PREVI QUS | NVESTI GATI ONS

Several previous limted investigations were conducted at both Palisades and Metal s



Landfills. An I AS of NAF Adak was conducted in 1985 (ESE 1986). Addi tional investigations
were conducted on the island after the I AS.

7.2.1 Palisades Landfil

Previ ous investigations at Palisades Landfi 1l include an SI (Tetra Tech 1989) and additiona
Sl activities (URS 1993). Analytical results fromthese studies are provided in Appendi x C

1988 Site Investigation

The Palisades Landfill site was part of an Sl conducted on Adak Island in 1988 (Tetra Tech
1989). This investigation included a geophysical survey to define the portion of the
landfill used for the disposal of netals. Sedinment and surface water sanples were collected
fromthe streans flowing into the landfill. Surface soil sedinent, and surface water sanples
were al so collected in the drai nage downgradi ent of the landfill that eventually di scharges
to Kuluk Bay. The nunber of sanples collected in this investigation was limted (i.e., only
a single conposite soil sanple was collected fromthe downstream sl ope of the ravine, and
surface water and sedinent sanpling in Palisades Oreek was |limted to one upstream and one
downseam sanple). Al sanples were analyzed for volatile organic conpounds (VCCs),
semi vol atil e organi ¢ conpounds (SVQCs), organochl orine pesticides, PCBs, and netals. Surface
wat er sanples were al so anal yzed for total petrol eum hydrocarbons (TPH). Results of the S
sanpling are described bel ow and summari zed in Appendix C, Table C 1.

Surface Water. The analytical results for the surface water sanples indicated that | ead was
the only netal detected at concentrati ons above the contract-required detection limt. VOCs,
SVQCs, organochl orine pesticides, PCBs, and petrol eum hydrocarbons were not detected.

Surface Soil. The analytical results for the single conposite surface soil sanple indicated
the presence of SVOCs, PCBs and netals. Detected netals were arsenic, cadm um chrom um
copper, lead, nickel, silver, and zinc. The detected concentrators were not conpared with
ref erence station concentrations, because background sanpling was only recently done and

val ues were not avail abl e.

Sedinent. The analytical results for the upstream sedi nent sanple indicated the presence of
trace hydrocarbons and the following netals: arsenic, cadm um chrom um copper, |ead
nickle, silver, and zinc. VQOCs, SVQOCs, organochlorine pesticides, and PCBs were not

det ect ed.

The anal ytical results for the downstream sedi nent sanples (including field conposite
duplicates) indicated the presence of SVOCs, PCBs, and netals. The detected netals were
arsenic, cadmum chromum copper, lead, nickel, silver, and zinc. VOCs and organochl ori ne
pestici des were not detected.

1990 Site Investigation

Additional Sl activities were conducted at Palisades Landfill in 1990 (URS 1993). Sanples
were taken from groundwater, surface water, soil and stream sedi ments. These sanples were
anal yzed for VOCs, SVQCs, organochlorine pesticides, PCBs, and total netals. The sanples
were collected fromthree areas, or zones (Figure 10). Zone 1 was |ocated upgradi ent or
north of Palisades Landfill; Zone 2 included Palisades Landfill; and Zone 3 was downgradi ent
or south of the landfill, well within the bottomof the ravine near Kuluk Bay. The

anal ytical results are summarized in Appendix C, Tables G2, CG3, and ¢4

Upgr adi ent Area)Zone 1. Surface water, sedinent, subsurface soil, and groundwater sanples
were collected fromZone 1. Chemicals detected in surface water and groundwater were limted
to netals. In addition to netals, sedinents contained polycyclic aronmatic hydrocarbors
(PAHs) at one location and benzoic acid at all locations. Subsurface soils contained netals
and seven organi ¢ conpound (2)butanone, acetone, benzoic acid, carbon disulfide

et hyl benzene, nethyl ene chloride, and xyl enes).




Landfill Area)Zone 2. Surface water, sedinment, subsurface soil, and groundwater sanples were
collected fromZone 2. Metals were detected in all nmatrices. Surface water sanples

contai ned no detectabl e organi ¢ conpounds. Sedi nent cont ai ned benzoic acid, PAHs, nethyl ene
chloride, and acetone. Subsurface soils contained six VOCs and six SVOCs. Goundwater in
the landfill area contained xylenes in both rounds of sanpling: 2)butanone, ethylbenzene,

tol uene, and vinyl chloride in the first sanpling round and 4)net hyl phenol, napht hal ene, and
bi s(2)et hyl hexyl )phthal ate in the second sanpling round.

Downgr adi ent Area)Zone 3. Surface water and sedi ment sanples were collected fromZone 3 to
eval uate contamnant mgration fromthe site into Kuluk Bay. Metals were detected in both
the surface water and sediment matrices. Zone 3 netal concentrations in surface water were
conparable with Zone 1 concentrations. Surface water contai ned no detectable |evels of
organi ¢ conpounds. Sedinents contained detectable |evels of eight PAHs, benzoic acid, and
bi s(2)et hyl hexyl ) pht hal at e.

7.2.2 Metals Landfill

Previ ous investigations at the Metals Landfill included an SI (Tetra Tech 1989), an expanded
site investigation (ESI) (URS 1992), and a 1l)year groundwater nonitoring study (URS 1994a).
The anal ytical results fromthe SI are summari zed as naxi mrum det ect ed chem cal concentrations
in Appendi x C, Table C)5.

(1 M5 SRC 1095111H)

1989 Site Investigation

The Sl included a geophysical survey of the landfill, surface and subsurface soil sanple
collection, and the action of nonitoring wells (Tetra Tech 1989). Sanples were anal yzed for
VOCs, SVQCs, pesticides, PCBs, and total netals. Sl sanpling was linmted to two surface soil
stations, one subsurface soil station, and four well |ocations that were all situated in the
eastern and nain sections of the landfill.

1992 Expanded site Investigation

During the ESI, surface soil, groundwater, surface water, and freshwater sedi nent sanples
were collected (URS 1992). Al sanples were analyzed for VOCs, SVQCs, pesticides, PCBs, and
netals. Two surface soil and two sedinent sanples were anal yzed for dioxins and furans.
Surface soil sanples were collected from30 stations distributed on a grid across the entire

landfill. In each grid block, soil sanples were collected fromsix |ocations and conposited.
Two surface water and sedi ment sanples were collected fromeach of two ponds | ocated on the
eastern section of the landfill. Goundwater sanples were collected fromeach of the five

nonitoring wells. Analytical results are sumarized as naxi mum detected concentrations in
Appendi x C, Tabl e C)6.

Congener )speci fic di oxi ns/furans anal ysis showed that nany congeners were detected in soil
and sedinent sanples. No 2,3,7,8)tetrachl orodi benzo)p)di oxi n was det ect ed.

Quarterly Goundwater Sanpling Program

A quarterly groundwater programwas established for a 1)year period beginning in the second
quarter of 1992. The scope of the groundwater sanpling programwas to collect quarterly
groundwat er sanples fromselected wells at various sites within NAF Adak and to perform
chem cal anal yses to evaluate the presence of contam nation in the groundwater. The five
nonitoring wells located on the Metals Landfill (MA)1 through MA)5) were included in this
program The four sanpling quarters were May)June 1992, August 1992, Cctober)Novenber 1992,
and February)March 1993. During the initial sanpling rounds, all well sales were anal yzed
for VOCs, SVOCs, netals, pesticides/PCBs, and TPH. During the later sanpling rounds,

anal yses were elimnated for those conpounds not detected in the earlier rounds. Analytical
results are summari zed in Appendix C, Table C)7, and are eval uated bel ow.



Metals. Several of the naturally occurring elenents in soil and groundwater (i.e., alum num
cal cium iron, nagnesium potassium sodium and zinc) were detected in all five nonitoring
well's during at |east one sanpling round. Manganese was detected in each nmonitoring well at
| east once during the four rounds of sanpling; concentrations ranged from1, 110 to 34, 100
ug/ L. Chromiumwas detected in four of the five nonitoring wells at |east once during the
four rounds of sampling. Chrom umconcentrations ranged from12.1 to 75.8 ug/L. Mta
concentrations were not detected above regul atory nmaxi num contani nant |evels (Ms).

VOCs. V(OCs were not detected during the first two quarterly sanpling rounds. VOCs were not
anal yzed for in sanples fromwells MAL3)4 and 13)5 during the second round of sanpling or in
sanples fromany of the wells during the final two rounds of sanpling

SVQCs. SVOCs were not detected above MCLs at Site 13 during the first sanpling round and
were, therefore, not evaluated in subsequent rounds.

Pestici des/ PCBs. Pesticides/PCBs were not detected above MCLs at Site 13 during the first
sanpling round and were, therefore, not evaluated in subsequent rounds

TPH TPH was detected in well MAL3)3 above State of Al aska regulatory limts (at a
concentration of 2,600 ng/L) during the June 1992 sanpling event. TPH was not found in
sanples fromthe other site wells during the first sanpling round and was, therefore, not
eval uated i n subsequent rounds

8.0 SUMVARY OF SITE RI SKS

The usual Superfund renedi al process proceeds froma remedial investigation/feasibility study
(RI/FS) to a decision regarding the need for remedial action. As part of the R, a risk
assessnent is conpleted to determ ne whether contam nants associated with the site pose an
unacceptabl e health risk to humans or inpact to the environment (i.e., to ecol ogica

receptors such as plants and animals). The risk assessnent focuses on possible risk and
inmpacts resulting fromconditions associated with the site, nowand in the future. The

ecol ogi cal portion of the risk assessment focuses particularly on the range of nonhuman
habitats (including terrestrial, marine, and freshwater, as appropriate).

The type of IRA selected for Palisades and Metal s Landfill have been influenced by two
inmportant risk factors. These factors are:

. Based on previous investigation data, the groundwater beneath the landfills appears
to be localized (basically, linited to the sites thenselves). Since the landfills
are located along Kuluk Bay, it is inpossible to access the groundwater for drinking
wat er purposes at any downgradient, off)site |ocation.

. Anal ytical data on soil, sedinent, surface water, and groundwater at the |andfil
and as presented in Section 7.2 and Appendix C of this ROD indicate that the
concentration and migration of chenmicals fromthe landfills are [imted. The
maj ority of chemical concentrations detected did not exceed regul atory MCLs.

Al t hough no risk assessnent has been performed on these landfills, unacceptable
risks to the marine environnent are not known to exist and do not appear to be
i i nent .

The FFA parties concluded that conducting an IRA prior to the RI/FS is the best option for
the two landfills because of the follow ng:

. The potential for exposure to contaminants in the environment in concentrations high
enough to pose unacceptabl e human health risks or ecol ogi cal inpacts based on the
estimated nature and vol une of wastes di sposed of, as outlined in Sections 7.1.1 and
7.1.2



. The toxic nature of the materials disposed of (e.g., chlorinated solvents were
reportedly disposed of at both sites)

. The proximty of the two sites to sensitive marine environnents
. The i mted nunber of cost)effective renedial alternatives available for landfills
. The perception that the benefit gained by performng a detailed RI/FS prior to

choosing an appropriate renedy woul d be of fset by the cost of that investigation and
the delay in inplenenting an action

. The need to stabilize the landfills and minimze further degradation
. I nter)program and state)federal issues, as described bel ow
. Pal i sades Landfill. Prior to signing the FFA, the Navy agreed to conply
with a state solid waste regulation that in effect led to the rerouting of
Pal i sades Oreek (or conversely, the renoval of the landfill fromthe creek).
The proposed interimaction will incorporate the streamrevision activity

within the overall action

. Metals Landfill. In Novenber 1990, the Navy and the EPA signed an FFCA to
begi n closure actions on several RCRA hazardous waste units at Adak. As
part of the FFCA, the Navy was obligated to close Metals landfill as an
interimstatus hazardous waste landfill. Since the signing of the FFCA al
but approximately 1 acre of Metals Landfill is expected to be redesignated
as a solid waste managenent unit (SWWJ). The remaining 1 acre, which is
known to have recei ved hazardous waste, is expected to be treated as a
hazardous waste pile. CQurrently, RCRA Cosure Plans are bei ng devel oped for
the hazardous waste pile.

Duri ng FFA negoti ations, the Navy, ADEC, and the EPA agreed to renediate Metals Landfill in
an interimaction as part of the Superfund process. The action described in this ROD will
address the portion of the landfill designated as a SWW.

8.1 PALI SADES LANDFI LL

At Palisades Landfill, humans coul d be exposed to site contam nants through several pathways.
Humans may potentially be exposed to soils at the sites (through inadvertent ingestion or
dermal contact). They nmay al so be exposed to contam nants by eating fish or shellfish that
have been affected by the site. Simlarly, ecological receptors may be exposed to site
contam nants at Palisades Landfill in several habitats and by a variety of exposure pathways.
The habitats present at Palisades Landfill include terrestrial, marine, and freshwater. A
conprehensi ve definition of ecological receptors awaits conpletion of the basew de R /FS

Mari ne mammal s are known to inhabit Kuluk Bay, however, and are expected to be one of the
primary cl asses of ecol ogical concern. |f not addressed by inplenenting the action sel ected
in this ROD, potential exposure to landfill waste presents an i nmnent and substantia
endangernent to human health and/or the environnent.

8.2  METALS LANDFI LL

Humans may potentially be exposed to contam nation at Metals Landfill through the sane
exposure pathways identified for Palisades Landfill. Ecol ogical receptors could also be
exposed to site contam nants at Metals Landfill in several habitats and by a variety of
exposure pathways. The habitats present at Metals Landfill include terrestrial and narine.
As at Palisades Landfill a conprehensive definition of ecological receptors awaits conpletion
of the basewide RI/FS. Marine manmal s are known to inhabit Kul uk Bay and are expected to be
one of the prinmary classes of ecol ogical concern. |[If not addressed by inplenmenting the

action selected in this ROD, potential exposure to landfill waste presents an inm nent and



substantial endangernment to human health and/or the environnent. |In addition to the
no)action alternative, two IRA alternatives were evaluated for each site.

9.0 DESCRI PTI ON OF ALTERNATI VES

The following is a discussion of the alternatives presented in the April 1994 proposed pl an.
The interimrenedial alternatives presented in this ROD were devel oped fromsite)specific
remedi al action objectives (RAGs). RACs are statements of renedial purpose designed to focus
remedi al actions to nmeet acceptabl e cl eanup standards. Because this ROD has been issued
prior to the conpletion of a risk assessnment, RACs are based prinmarily on limted anal yti cal
data from previous site investigations and prelimnary fate and transport nodeling. By
neeting RAGCs in the design and inplenentation of the IRAs, it is the intent of the FFA
parties to reduce the potential risk to humans and the environnent to acceptabl e | evels.

Under CERCLA, the no)action alternative must be considered at every site to establish a
baseline for conparison. In addition to the no)action alternative, two |RA alternatives were

eval uated for each site. These alternatives are based on the RAGCs |listed for each site.

The primary RAGCs for both landfills include:

. Ensuring that the nearshore marine environment is not adversely inpacted by |andfill
rel eases
. Preventing harnful exposures to landfill contam nants by mnimzing the potenti al

terrestrial receptors to contact, or intrude into, wastes

9.1 PALI SADES LANDFI LL

The three alternatives evaluated for Palisades Landfill were Alternative 1)no action with
nonitoring, Alternative 2)streamrerouting, slope stabilization, and installation of a
landfill cap; and Alternative 3)waste renoval fromthe creek bed and installation of a
landfill cap.

9.1.1 Alternative 1. No Action

Under the no)action alternative, the Navy woul d take no additional action other than annual
nonitoring. Annual nonitoring would include sanpling the surface water and sediments from

Pal i sades Creek downstream of Palisades Landfill and testing for contami nants, nonitoring at
the perinmeter of the landfill for the presence of landfill gas by using a conbustible gas
neter, and visually inspecting the entire landfill to determ ne whether any detrinmental

erosion or settlenents have occurred.

The no)action alternative monitoring programwould be conducted annual |y over a period of
time, as required by regulations. The nonitoring would begin imrediately and woul d continue
until finalization of the base)wide ROD. At that tine, |ong)termnonitoring concerns woul d
be addressed.

For the purpose of estimating costs, it has been assumed that nonitoring woul d be conducted
annual ly for 30 years. The no)action nonitoring programwoul d establish specific nethods,
intervals, and action levels for nonitoring the Landfill before the QU A basewide RCD is
rel eased (schedul ed for 1998). The basewi de RCD, or its post)ROD docunents, wll then
establish the long)termnonitoring requirenents for the site.

9.1.2 Alternative 2: Stream Rerouting and Landfill Cap

Alternative 2 would involve diverting surface water; installing a | eachate collection system
rerouting Palisades Creek; inplementing institutional controls; stabilizing the sl ope;
constructing a landfill cap and installing gas vents, as required; establishing vegetation;
and conducting an annual nonitoring programover a period of tine, as required by



regul ations.

Surface Water Control

Controlling surface water woul d reduce potential erosion to the landfill surface and steep
ravi ne enbanknment. Also, the potential of water infiltrating the landfill wastes would be
reduced. A snall interceptor swale woul d be constructed on the west (uphill) side of the
landfill to collect water flowing off the hillside above the landfill and to route the water

into Palisades Oreek (Figure 11). This diversion would consist of a V)shaped channe
approximately 1 foot deep. Additional interceptor swales (and berns) would be constructed on
the south, north, and east sides of the upland portion of the Landfill. The interceptor
swal es woul d route the water fromthose areas into the channel near the upstreamend of the
pipeline that is part of the proposed Palisades Creek diversion (Figure 11). A swale across
the top of the slope stabilization fill would collect runoff fromthe east hill

Leachate Collection

The installation of a | eachate collection systemwould provide a nethod for collecting and
transporting the leachate to a central location and allow for the nmonitoring or sanpling of
the I eachate. The collector would be designed so that a treatnent systemcoul d be added
later if needed. Details of the proposed | eachate collector design are shown in Figure 12
It is assuned that no | eachate treatnent systemwould be required at this tine.

It is estimated that any | eachate flowing out fromthe landfill would be confined by the top
of the underlying rock)like formation, which has |ow porosity. A perforated pipe
(approximately 75 feet long), laid in a bed of select gravel naterial would be installed in
the bottom of the Palisades Creek ravine to intercept the leachate. Fill material woul d be
pl aced al ong the bottom of Palisades Creek prior to placenment of the perforated pipe. A
manhol e woul d be pl aced near the downstreamend of the | eachate collector to provide an
access point for neasuring the |l eachate flow and for sanpling. The |eachate would then

di scharge into Palisades O eek

(I MG SRC 10951111)
(I MG SRC 1095111J)

Pal i sades Creek Rerouting

Al aska state regulations prohibit the location of landfills in areas that contact surface
waters. As a consequence, Palisades Creek would be rerouted as part of the actions, included
in Alternative 2. The rerouting operation would be designed to reduce the potential for

|l eaching of landfill wastes located in the streanbed. Palisades Oreek currently flows
through or under the portion of the landfill that is in the ravine. The drainage area for
this creek, at the upper end of the landfill is approxi mately 330 acres. The proposed

diversion is based on handling runoff resulting froma once in)100)years recurrent storm
event. Estimated runoff was cal cul ated by using the Rational Method with a runoff
coefficient of 0.2. The peak runoff fromthe 100 year stormevent is estimated at 95 cfs
(URS 1994b) .

An open channel woul d be constructed on the east side of the ravine in native soil and/or
rock fromnear where the two streans nerge to a point approxinately 550 feet downstream To
provi de surface drainage, it would be necessary to place approxinmately 2,000 cubic yards of
fill in the |ow area where the current streamflows under the landfill. Approxi mately 550
lineal feet of drainage pipe would be placed in the ravine. For discussion and cost
estinmating purposes, it is assumed 42)i nch, high)density polyethylene (HDPE) will be used as
the drai nage pipe. The exact size and type of drainage pipe to be used will be determ ned
during the renedial design stage. The fill naterial to be used for the slope stabilization
wor k, as described under "slope stabilization,” would al so be used as beddi ng and cover
material for the 42)inch HDPE pipe. Rock riprap would be placed around the entrance and exit
of the pipe to nminimze erosion. Figure 11 shows the overall drainage plan, and Figure 13
shows a profile of the proposed diversion



O her options for Palisades Creek rerouting were investigated but were not considered for
vari ous reasons. Use of a ditch around the western side of the landfill was not considered
further because excavation to a depth of about 25 feet would be required, neking mai ntenance
access to the landfill difficult. Placement of a lined ditch through the existing landfil
was not exam ned further. Because of potential differential settlenent of landfill debris
below a lined ditch, maintaining the integrity of the ditch would require considerable

mai nt enance.

(I MG SRC 1095111K)

Institutional Controls

Institutional controls would involve |and use restrictions and controls established under the
authority of the NAF Adak Commanding Oficer. Because of the instability of the landfill and

potential physical hazards posed by the Landfill debris, institutional controls would
restrict future land use at the landfill and warn the public of the landfill contents
Property transfer for Palisades Landfill would require that a deed restriction be attached.
The boundaries of the landfill would be referenced to the survey systemand existing
nmonunents on Adak Island. Signs would be installed at equally spaced intervals around the
perineter of the landfill to warn the public of its contents. Signs would also be installed

at the bottomof the ravine. Long)terminstitutional controls would be addressed as part of
t he basew de ROD.

Sl ope Stabilization

The prinmary reason for slope stabilization is to prevent further sliding of exposed wastes
into Palisades Oreek. Landfill waste has been placed on approxinmately 0.5 acre of a steep
exposed sl ope that shows evidence of sliding as a result of its steepness. Placing

approxi mately 33,000 cubic yards of rock or soil over the top of the waste is proposed to
stabilize the slope. This activity would be perforned in conjunction with the creek

rel ocation described previously. Any |low places would be filled to provide a uniformy
graded surface. A geotextile with filled concrete cells would be placed on the graded, steep
sl opes to pernmanently control erosion. Figure 11 shows the |ocation of the proposed
improvenents. Figure 13 shows two typical sections illustrating slope stabilization and
creek diversion

Landfill Cap

The purpose of the landfill cap is to mnimze human exposure, direct or control run)on or
runoff, and reduce infiltration fromprecipitation and thereby mnimze | eachate generation
A cap would be installed over the top of the landfill after slope stabilization and stream
rel ocation are conplete. The exact design for a cap woul d be conpleted after predesign
studi es and geotechnical testing on the landfill area are conplete. The cap design would

neet federal and state regulations. A cross section of two caps being considered is shown in
Figure 14. To ventilate any gas that m ght accunul ate under the cap, gas vents woul d be
installed if a geonmenbrane cap is used

(I MG SRC 1095111L)

It is anticipated that some areas may settle when | arge objects possibly buried in the
landfill collapse. The landfill would be inspected annually as part of the nonitoring
program and repairs would be nade to settlenents that nay rupture the cap. Sone erosion may
occur until vegetation is established. Repair efforts would be conducted if erosion degraded
the performance of the cap

Veget ati on

After the cap and soil cover have been installed and graded, the disturbed areas woul d be
seeded and neasures woul d be taken to prevent erosion. FErosion control measures may include
jute matting, filter fabric fences, and hay/straw bal es.



Moni toring Program

It will be necessary to nonitor the landfill in order to evaluate the effectiveness of the
IRA.  Under Alternative 2, the upstream and downstream flow rate woul d be neasured to
determine the contribution fromthe | eachate (if any). Stream sanples would be collected
close to the Kuluk Bay discharge point to determne water quality. Al so, sanpling of stream
could be required. A conbustible gas nmeter would be used to nonitor the presence of |andfil

gas at the perineter of the landfill. The overall physical condition of the landfill would
be inspected to determ ne whether erosion or settlenment has occurred that woul d be
detrinental to the landfill or would pose a potential danger to the environment. Repair

efforts would be conducted if erosion degraded the perfornmance of the cap

To estimate cost, it has been assumed that nonitoring woul d be conducted annually for 30
years. Interimrenedial design and/or action docunents woul d establish specific nethods,
intervals, and action levels for nonitoring the landfill before the QU A basewide ROD is
rel eased (scheduled for 1998). The basewi de ROD, or its post)ROD docurents, will then
establish the long)termnonitoring requirenments for the site.

9.1.3 Alternative 3: Wiste Renoval From Greek Bed and Installation of Landfill Cap

Alternative 3 would involve diverting surface water, renoving waste fromw thin the ravine

and reconsolidating the waste on the upland area of the landfill, installing a | eachate
coll ection system renoving and appropriately nanagi ng any hazardous waste encountered
constructing a landfill cap and installing gas vents as required, providing institutiona

controls, establishing vegetation, and conducting a nonitoring program

Figure 15 provides an overall plan view of the work that woul d be perforned under A ternative
3

Surface Water Control

Controlling surface water woul d reduce potential erosion to the landfill surface and steep
ravi ne enbanknment. Also, the potential of water infiltrating the landfill wastes would be
reduced. The control of surface water under Aternative 3 would be identical to that

descri bed under Alternative 2, with the exception that the ditches and swal es woul d di scharge
to Palisades OGreek at the north and south ends of the relocated waste and the re)established
Pal i sades Creek woul d collect runoff fromthe east.

Renmoval of Waste Wthin Ravine and Reconsolidation of Waste on Upland of Landfil

The reason for renobving waste within the ravine is to elimnate contact between Palisades
Creek and the waste and to prevent further sliding of wastes into Palisades Creek. This
activity woul d include renovi ng approxi nately 50,000 cubic yards of the landfill contents
fromwithinthe limts of the original ravine. The contents woul d be deposited on
approximately 4 acres of the remaining upland area i medi ately west of the ravine. A |ayer
of soil would be placed over the top of the waste as a base for a cap. The surface woul d be
graded so that it drain into the ravine. The location and depth of reconsolidated waste
woul d need further evaluation during design phases. Expansion onto land that is not forner
landfill must be avoided to preclude the invocation of new regul atory requirenents.
Feasibility and cost)effectiveness would be maintai ned by placing reconsolidated fill to
depths of approximately 15 feet near the edge of the ravine. The locations of the proposed
i nprovenents are shown on Figure 15.

Leachate Coll ection

The installation of a | eachate collection systemwould provide a nethod for collecting and
transporting the leachate to a central location and allow for the nmonitoring or sanpling of
the I eachate. The |leachate collection systemunder Alternative 3 would be identical to that
descri bed under Alternative 2, with the exception that the perforated pi pe would be installed
in a trench on top of the underlying rock



Hazar dous Wast e Handl i ng

The handl i ng of hazardous waste is necessary to properly categorize and di spose of or treat
the waste. As waste is renoved fromthe ravine, it would be inspected to deternine whether a

material could be classified as hazardous waste. |f hazardous waste is suspected, then field
test woul d be conducted or sanples woul d be taken and shipped off the island for |aboratory
anal ysis to classify the naterial. After the material is classified, a range of disposal or

treatnent options woul d be avail abl e.

Because there is no accurate basis for determ ning whether hazardous waste is in the |andfil
and the types and quantities involved, an allowance of 0.25 percent of the total excavation
has been nade for estimating. It is assumed that 150 cubic yards of hazardous waste woul d be
renmoved fromthe ravine. It is also assumed that half of this naterial would be bul ky and
contam nated in such a manner that it could be cleaned on site by wi ping or washing and the
other half of the material would be disposed of or treated as hazardous waste

Handl i ng of the hazardous waste woul d entail packaging the waste in suitable containers and
shipping the naterial off the island to a hazardous waste disposal site. The waste would
then be treated or disposed of at a disposal site in accordance with applicable regul ations.

Landfill Cap

The purpose of the landfill cap is to mnimze human exposure, direct or control run)on or
runoff, and reduce infiltration fromprecipitation, thereby mnimzing | eachate generation
After the waste is reconsolidated and covered, a cap would be placed over the top of the
entire landfill, including the reconsolidated waste. The landfill cap description and

requi renents woul d be identical to those described under Alternative 2. Repair efforts would
be conducted if erosion degraded the perfornmance of the cap

Institutional Contro

Institutional controls would involve |and use restrictions and controls established under the
authority of the NAF Adak Commanding Oficer. Because of the instability of the landfill and
potential physical hazards posed by the landfill debris, institutional controls would
restrict future land use at the landfill and warn the public of the landfill contents. Long
terminstitutional controls would be addressed as part of the basew de ROD.

(1 M5 SRC 1095111M)

Institutional controls for Alternative 3 would be identical to those outlined for Alternative
2

Vegetation
Under Alternative 3, vegetation would be established as described for Alternative 2

Moni toring Program

It will be necessary to nonitor the landfill in order to evaluate the effectiveness of the
IRA. The nonitoring programfor Aternative 3 would be identical to that described under
Al ternative 2.

9.2 METALS LANDFI LL

The three alternatives evaluated for Metals Landfill were Alternative 1)no action with
nonitoring; Aternative 2)excavation, segregation, reconsolidation of the landfill, and
installation of a cap on the entire landfill; and A ternative 3)waste renoval from shoreline

areas and installation of a landfill cap



9.2.1 Aternative 1: No Action

Under the no)action alternative, the Navy woul d take no additional action other than annua
nmonitoring. Annual nonitoring would include sanpling the groundwater and testing the sanples
for contami nants, nonitoring at the perineter of the landfill for the presence of |andfil

gas by using a conbustible gas neter, and visually inspecting the entire landfill to

det erm ne whether any detrimental erosion or settlenent has occurred.

The no)action alternative nonitoring programwoul d be conducted annually over a period of
tine, as required by regulations. Mnitoring would begin i mediately and woul d conti nue
until finalization of the basewide ROD. At that time, long)termnonitoring concerns woul d be
addr essed.

To estimate cost, it has been assumed that nonitoring woul d be conducted annually for 30
years. The no)action nonitoring programwoul d establish specific nethods, intervals, and
action levels for nonitoring the landfill before the QU A basewide ROD is rel eased (schedul ed
for 1998). The basewi de ROD, or its post)RCD docunments, will then establish the long)term
nonitoring requirenents for the site

9.2.2 Aternative 2: Excavation, Segregation, Reconsolidation, and Capping the Entire
Landfil |

Alternative 2 woul d involve diverting surface water; excavating, segregating into hazardous

and solid wastes, and reconsolidating the entire contents of the landfill (approxinmately
400, 000 cubic yards); renoving and appropriately managi ng any hazardous wastes encount ered;
clean up the east section of the landfill; nonitoring groundwater; installing a soil |andfil

cap; establishing vegetation; inplenenting institutional controls; and conducting a
noni toring program (Figures 16 and 17).

Surface Water Control

Smal | interceptor swal es woul d be constructed on the uphill side of the landfill at the base
of Monunent Hll to collect water flowing off the hill above the landfill and to route the
water into Kuluk Bay (Figure 16). A V)shaped channel approximately 1 foot deep woul d coll ect
and transport the water

Excavation, Segregation, and Reconsolidation of Landfill Wste

An estimated 400, 000 cubic yards of landfill waste have been placed on approxinately 19 acres
(north and nmain sections). Al waste would be renoved, and hazardous wastes woul d be
segregat ed from non)hazardous waste. After sorting and reconsolidating the waste woul d be
redeposited in the main section of the landfill, and a layer of soil would be placed over the
top of the waste as a base for the cap. Any tanks encountered woul d be cleaned and cut up or
filled with sand. Large objects may need to be cut up in order to consolidate the materia

wi t hout | eaving |arge voids.

Hazar dous Wast e Handl i ng

As waste is renoved fromthe landfill, it would be inspected to determ ne whet her any
material may be classified as hazardous waste. |f hazardous waste is suspected, field tests
woul d be conducted or sanples woul d be taken and shipped off the island for |aboratory

anal ysis to classify the nateri al

(I MG SRC 1095111N)

Because there is no accurate basis for determ ning whether hazardous waste naterial is in the

landfill and the types and quantities involved, an allowance of 0.25 percent of the total
excavation has been nade for estimating. It is assuned that 1,000 cubic yards of hazardous
waste will be renmoved fromthe landfill. It is also assuned that half of this naterial woul d

be bul ky and contam nated in such a manner that it could be cleaned on site by washing or



wi ping and that the other half of the nmaterial would be disposed of or treated as hazardous
wast e.

Handl i ng the hazardous waste woul d entail packaging the waste in suitable containers and
shipping the naterial off the island to a hazardous waste disposal site. The waste would

then be treated or disposed of at a disposal site in accordance with applicable regul ations.

O eanup of East Section of Landfill

The scattered waste in the east section, along the shoreline of the east section, and on the
east side of Eagle Rock woul d be renpbved and deposited and consolidated in the nain section
Treated sl udge woul d be renoved and deposited on the waste in the main section or treated
with lime and covered in place. Large objects may need to be cut up to consolidate the
material w thout |eaving |arge voids.

G oundwat er _Mbni tori ng

G oundwat er nmonitoring provides a nonitoring systemto enable the FFA parties to determ ne
whet her post )cl osure escape of chem cals poses an unacceptabl e hazard. Five existing
nmonitoring wells have been drilled on site. It is estinated that five additional nonitoring
wells would be drilled, at a spacing of approxinmately 200 feet on center, as nonitoring
points near the eastern perinmeter of the site toward Kul uk)Bay. It is believed that Mnunent
HI1l is a barrier to groundwater novenent fromthe upland area of the island and that any

| eachate woul d be derived principally frompercolation through the landfill. The surface of
the landfill would be graded to provide drainage to reduce the quantity of water that

percol ates through the landfill.

Landfill Cap

The purpose of the landfill cap is to mnimze human exposure, direct or control run)on or
runoff, and reduce infiltration fromprecipitation, thereby mnimzing | eachate generation
The landfill cap would be installed over the top of the remaining 12)acre landfill (nmain

section) after the waste is reconsolidated. The exact design for a cap conforming to federa
and state regul ations woul d not be determned until after extensive geotechnical testing has
been conpleted. A cross section of two caps being considered is shown in Figure)l4. |If a
geonenbrane cap is used, it would be necessary to install gas vents to ventilate any gas that
m ght accunul ate under the cap

It is anticipated that some areas may settle when | arge objects possibly buried in the
landfill collapse. The landfill would be inspected annually as part of the nonitoring
program and repairs would be nade to settlenents that nay rupture the cap. Sone erosion may
occur until vegetation is established. Repair efforts would be conducted if erosion degraded
the performance of the cap

Veget ati on

A mnimmof 2 feet of soil would be placed over the top of the landfill as part of the
installation of the cap that was discussed previously. After the cap and soil cover have
been graded, the area woul d be seeded and neasures taken to prevent erosion. FErosion contro
nmeasures may include jute matting, filter fabric fences, and hay/straw bal es

Institutional Controls

Institutional controls would involve |and use restrictions and controls established under the
authority of the NAF Adak Commanding Oficer. Property transfer for Metals Landfill woul d
require that deed restriction be attached. The boundaries of the landfill woul d be
referenced to the survey systemand exi sting nonuments on Adak Island. Warning signs would
be installed at equally spaced intervals around the perinmeter of the landfill to warn the
public of its contents. Long)terminstitutional controls would be addressed as part of the
basew de ROD.



Monitoring Program

It will be necessary to nonitor the landfill. The groundwater woul d be sanpled for water
quality. The presence of gas in the landfill would be nonitored for at the perineter of the
landfill with the use of a conbustible gas neter. The overall physical condition of the
landfill would be inspected annually to ensure that systens are still perform ng adequately
and to deternine whether erosion or settlenment has occurred that would be detrinmental to the
landfill or would pose a potential danger to the environnent. Repair efforts would be

conducted if erosion degraded the perfornmance of the cap

To estimate costs, it has been assumed that nonitoring woul d be conducted annually for 30
years. Interimrenedial action design and/or action docunents woul d establish specific

nmet hods, intervals, and action levels for nonitoring the landfill before the QU A basew de
ROD is rel eased (schedul ed for 1998). The basewi de ROD, or its post)ROD docunents, will then
establish the long)termnonitoring requirenments for the site.

9.2.3 Aternative 3: Debris Renoval From Shoreline Areas and Landfill Cap

Alternative 3 would involve diverting surface water, renoving waste from surface water
renovi ng and approxi mat el y managi ng any hazar dous wastes encountered, cleaning up the east
section of the landfill, nmonitoring groundwater, installing a landfill cap, establishing
vegetation, inplementing institutional controls, and conducting a nonitoring program over
approxi mately a 30)year period (Figures 17 and 18).

Surface Water Control

The control of surface water under Alternative 3 would be identical to that described for
Al ternative 2.

Wast e Renoval From Surface Water

Approxi mately 75,000 cubic yards of material have been pushed over the bank of the north
section of the landfill and are in contact with Kuluk Bay. This nmaterial woul d be excavated,
deposited, and reconsolidated in the north end of the nain section of the landfill (Figures
17 and 18). The limts of renoval would be based on the anobunt of naterial that is in
contact with Kuluk Bay and the area necessary for a stable slope along the bay. A layer of
soil would be placed over the top of the waste as a base for the cap. Any tanks encountered
woul d be cleaned and cut up or filled with sand. Large objects would need to be cut up to
nmake consol i dation possible.

Hazar dous Wast e Handl i ng

Any hazardous waste encountered woul d be handl ed in the sane manner as descri bed under
Alternative 2. At 0.25 percent of the total excavation, the quantity allowance for this
alternative is 200 cubi c yards because of the smaller quantity of material to be handl ed

(I MG SRC 10951110)
(I MG SRC 1095111P)

O eanup of East Section of Landfill

Cl eanup of the east section of Metals Landfill would be identical to that described for
Al ternative 2.

G oundwat er _Mbni tori ng

G oundwat er nmonitoring would be identical to that described for Alternative 2



Landfill Cap

The purpose of the landfill cap is to mnimze human exposure, direct or control run)on or
runoff, and reduce infiltration fromprecipitation, thereby mnimzing | eachate generation

A landfill cap would be placed over the top of a landfill after the waste is reconsoli dated.
It is estimated that the landfill cap would cover all of the nain section and about 5 acres
of the north section. Al but about 8 acres of this area have an existing cover that would
serve as a mnimumcap. The exact design for a cap conforming to federal and state

regul ations will not be determined until after extensive geotechnical testing is conplete. A
cross section of the two caps being considered is shown in Figure 14.

It is anticipated that some areas may settle when |large enpty objects possibly buried in the

landfill collapse. The landfill would be inspected annually as a part of the coordinated
nonitoring program and repairs woul d be nmade where settlenents may have created depressions
or exposed landfill contents. Sone erosion may occur until vegetation is established

Repair efforts would be conducted if erosion degraded the perfornmance of the cap
Vegetation
Under Alternative 3, vegetation would be established as described for Alternative 2

Institutional Controls

Inpl erenting the institutional controls under Alternative 3 would follow the procedures
outlined for Alternative 2.

Moni toring Program

The nonitoring programfor Aternative 3 would be identical to the program outlined under
Alternative 2. Long)terminstitutional controls woul d be addressed as part of the basew de
RCD.

10. 0 EVALUATI ON OF ALTERNATI VES

Three cleanup alternatives were evaluated for each landfill by using the nine eval uation
criteria established by the NCP

. Overall protection of human health and environment ) whether a renedy provides
adequat e protection and how ri sks posed through each pathway are elim nated
reduced, or controlled through treatnent, engineering controls, or institutiona
control s

. Conpliance with ARARs ) whether a renedy will meet all of the ARARs (or other
federal and state environmental statutes) and/or provide grounds for invoking a
wai ver

. Long)Term ef f ecti veness and pernanence ) the magnitude of residual risk and the
ability performance of the treatnent technol ogies that may be enployed in a renedy

. Short)termeffectiveness ) the speed with which the remedy achi eves protection, as
well as the remedy's potential to create adverse inpacts on human health and the
environnment during the construction and inplenentati on period

. Inpl ementability ) the technical and administrative feasibility of a renedy,
including the availability of materials and services needed to inplenment the chosen
sol ution

. Cost - capital and operation and nai ntenance costs



. State acceptance ) whether the state concurs w th, opposes, or has no comment on the
preferred alternative

. Community acceptance ) assessed in the ROD foll owing review of the public comrents
received on the proposed plan and its supporting docurmentation in the Admnistrative
Record

Overal | protection of human health and the environment and conpliance with ARARs are
threshold criteria. These two criteria relate directly to statutory findings. The primary
bal ancing criteria are the prinmary criteria on which the analysis is based. The five prinmary
bal ancing criteria are long)termeffectiveness and pernanence; reduction of toxicity,

nobi lity, and volune through treatment; short)termeffectiveness; inplenentability; and cost.
The final two criteria, state acceptance and community acceptance, are nodifying criteria

10.1 PALI SADES LANDFI LL

The followi ng sections evaluate the three April 1994 alternatives according to the nine EPA
evaluation criteria. The no)action alternative was included as a baseline conparison

10.1.1 Overall Protection of Hunman Health and the Environment

The FFA parties believe that Alternative 1 may not adequately protect human health and the
environnent. Although this alternative includes long)termnonitoring, it is possible that
receptors coul d becone exposed to harnful |evels of contam nants. This could occur by
contacting wastes at or near the landfill surface. It could also occur in nearshore narine
environnent if future releases fromthe landfill carry contam nants into Kul uk Bay. The
probability of such a release is difficult to estimate. Alternatives 2 and 3 would neet al
the RAGCs identified for this site. Aternatives 2 and 3 woul d reduce possi bl e cont ani nant
exposure and migration by inplenmenting effective contai nment neasures and woul d i ncl ude
noni toring and annual inspection. Alternative 2 would mnimze contact between wastes and
surface waters by rerouting the creek that currently flows through the landfill. The creek
woul d run through an engi neered channel in the upper reaches of the landfill and then be
routed through a pipe as it travels through the ravine. Alternative 3 would renove all waste
in the ravine, naking the pipe unnecessary.

Alternatives 2 and 3 woul d be designed to mnimze rel eases of hazardous substances into the
air or surface water. Monitoring would ensure that the alternatives neet this goal. Based
on the results of sanpling conducted to date and the goals of the renedial design, it is
anticipated that neither a landfill gas systemnor a | eachate treatnent systemwould be
required to neet RAGs. If nonitoring shows that harnful levels of landfill gases are being
rel eased to the atnmobsphere, then a gas collection and treatnment systemwould need to be
installed. Simlarly, if harnful levels of contam nants are detected in water emanating

downgradi ent of the landfill, then those waters woul d need to be treated prior to discharge
to Kuluk Bay. Interimrenmedial design and/or action docurments woul d establish specific
nmet hods, intervals, and action levels for nonitoring the landfill before the QU A basew de

ROD is rel eased (schedul ed for 1998). The basewi de ROD, or its post)RCD docunents, will then
establish the long)termnonitoring requirenents for the site.

10.1.2 Conpliance Wth Applicable or Rel evant and Appropriate Federal and State Requirenents

Unl ess wai ved, ARARs nust be net when a renedial action becones necessary. Because
Alternative 1 does not entail taking action, ARARs woul d not be triggered (and no
requirenents would therefore be identified). Both Alternatives 2 and 3 woul d be designed and
inplenented to attain ARARs, including the substantive requirenents of RCRA Subtitle C, Part
261 and state solid waste closure requirenents (18 AAC 60).

At the tine of the proposed plan, the two action alternatives presented for Palisades
Landfill were conceived specifically to meet the relevant and appropriate portions of RCRA s
40 CFR 264 landfill closure requirenents. Since issuance of the proposed plan, however, the



FFA parties have nodified the renedial action objectives for the site. As a consequence, the
RCRA cap is not required. Therefore, the RCRA cappi ng requirenents pertaining to mnimzing
infiltration are no |l onger considered rel evant and appropriate. See Section 12.2 for a

di scussion of those requirenents now consi dered applicable or relevant and appropriate for
the site.

10.1.3 Long)Term Ef fecti veness and Per nanence

Alternative 1 would take no action and, therefore, would not have |ong)termeffectiveness or
permanence. Alternatives 2 and 3 would be designed for long termeffectiveness and
permanence. Alternative 3, which would renove all the waste fromthe ravine, may be nore
permanent than Alternative 2, which would reroute the existing creek to an engi neered channe
and pipe. Rerouting of the creek would, however, be designed to maximze |ong-term

ef fecti veness

The nmagnitude of residual risk and the ability of the selected renedy to maintain reliable
protection of hunan health and the environnent over tine would be reeval uated as part of the
findi ngs and concl usions of the basewide RI/FS. Long)termnonitoring for all three
alternatives may be used to confirmthe effectiveness of the action. Long)term nonitoring
requirenents for Palisades Landfill would be established under the basewide ROD or its
associ at ed post )ROD docunents

10.1.4 Reduction of Toxicity, Mbility, or Volune Through Treat nent

None of the alternatives assunes that the contamnants will require treatnent Alternative 1
woul d not reduce the toxicity, nobility, or volune of contami nants Alternatives 2 and 3 use
"contai nment" neasures, that is, neasure to minimze contam nant nobility by placing a
landfill cap or cover over the site and effective drainage controls to reduce infiltration
and minimze | eachate generation. None of the three alternatives would actively reduce the
toxicity of contam nants; however, Alternative 3 might reduce the vol une of hazardous
substances in the excavated portion of the landfill.

10.1.5 Short)Term Ef fectiveness

Alternative 1 would not provide protection but would not create adverse inpacts either
Alternatives 2 and 3 woul d be designed to safely contain all landfilled waste, reduce hunan
exposure to wastes and | eached contam nants, and reduce the generation and mgration of

| eachate. Because Alternative 3 would involve excavation of portions of the existing
landfill the potential for releases to the environment and exposure of on site personnel to
hazar dous substances woul d be much greater than that for Alternative 2. Aternative 3 would
require appropriate construction techniques to mnimze short)termcontam nant rel eases that
may affect on)site personnel and the environnent during renedial operations.

10.1.6 Inplenentability

The Navy woul d be able to inplenent any of the three alternatives. In Alternative 3,
excavation of the waste fromthe ravine would be technically nore difficult to execute than
rerouting the creek. Construction activities for Alternative 2 or 3 would incur simlar
costs for nobilizing equi pnent and personnel to a renote location, Alternatives 2 and 3 woul d
require approxinmately 18 nonths to inplenment. Variations within these projected tinefranes
depend on the availability of supplies and equi pnent, conpletion and acceptance of work

pl ans, and on)i sl and environnental conditions

10.1.7 Cost

The projected cost of Alternative 1 is $229,000 for annual inspection and nonitoring. The
projected capital cost of Alternative 2 is $4,681,000 with projected operati on and

mai nt enance (O&\) costs of $568,000. The estinmated total cost for Alternative 2 is

$5, 249, 000. The projected capital cost for Alternative 3 is $8, 287,000, with Q&M costs
projected at $506,000. The estimated total cost for Alternative 3 is $8,793,000. To



estimate costs, it is assuned that the annual inspection and nmonitoring under Alternative 1
and the &M under Alternatives 2 and 3 will be conducted over a 30 year period. Al so, the
landfill cap in Aliternatives 2 and 3 is assuned to be a geonenbrane cap, as shown in Figure
14. The initial cost of Alternative 3 is greater than that of Alternative 2 because of the
expense of renoving waste fromthe ravine and consolidating it in another part of the
landfill; however, Alternative 2 will require slightly higher annual operation costs over 30
years than Alternative 3. The higher O& cost for Alternative 2 is due to the additiona

sl ope stabilization and Palisades Creek rerouting activities.

The capital and &M cost estimates for the Palisades Landfill alternatives are presented in
Table 1. The 30 year O&M costs are the present worth of the annual costs at an interest rate
of 5 percent. The cost estimates provide an accuracy of +50 percent to )30 percent in
accordance w th EPA gui delines

10.1.8 State Acceptance

The Al aska Departnent of Environnental Conservation (ADEC) was involved in the preparation of
this plan and supports the selected renedial alternative pursuant to the state cleanup
requirenents set forth in 18 AAC 75 and AS 40. 09. 020.

10.1.9 Community Acceptance

Community acceptance was eval uated as part of the public comrent period. The FFA parties
have revi ewed and consi dered public comments on this ROD and have incorporated conmrents to
t he deci si on naki ng process. The Responsi veness Summery (Appendi x B) provi des responses to
public comments. In general, the public comments supported the preferred alternative
presented in the proposed plan

10.2 METALS LANDFI LL

The followi ng sections evaluate the three April 1994 alternatives according to the nine EPA
evaluation criteria. The no)action alternative was included as a basel i ne conparison

10.2.1 Overall Protection of Hunman Health and the Environnent

The FFA parties believe that Alternative 1 may not adequately protect human health and the
environnent. Although this alternative includes long)termnonitoring, it is possible that
receptors coul d becone exposed to harnful |evels of contam nants. This could occur by
contacting wastes at or near the landfill surface. It could also occur in the nearshore
marine environnent if future releases fromthe landfill carry contam nants into Kul uk Bay.
The probability of such a release is difficult to estimate. Alternatives 2 and 3 woul d neet
all the RAGs identified for this site. Both Alternative 2 and Alternative 3 would reduce
possi bl e contam nant exposure and migration by inplenenting effective contai nment neasures
and woul d i nclude nmonitoring and annual inspections. Alternative 2 would segregate and
renove all recoverabl e hazardous waste within the landfill and treat and/or dispose of it,
thus greatly reducing potential threats to hunman and ecol ogical receptors. Al renaining
solid wastes woul d be consolidated, and an effective cap would be installed to mnimze
infiltration and the generation of |eachate. Alternative 3 would effectively renove al
waste fromcontact with the Kul uk Bay shoreline and segregate any hazardous wastes fromsolid
wast es excavated during the action. The solid waste would be reconsolidated onto the nmain
area of the landfill, and the hazardous wastes woul d be treated and/or properly disposed of.
A cap would then be installed over the remaining landfill areas to control infiltration and
reduce | eachate generation and mgration



Table 1
Proposed Plan Al ternatives and Costs
Pal i sades Landfill

Capital Costs

Al ternatives (

Alternative 1. No action (Required by CERCLA to be consi dered)

Moni t ori ng

Alternative 2: Stream Rerouti ng,

30)Year Qperation and
Mai nt enance Cost
$) (%)

0 229, 000

Sl ope Stablization, and Landfill

Mobi |i zati on 750, 000 0
Sl ope stabilization 985, 000 36, 000
Pal i sades O eek

rerouting 140, 000 16, 000
Landfill cap 1, 294, 000 219, 000
Leachate col |l ection 12, 000 0
Leachat e treat nent 0 0
Surface water diversion 10, 000 16, 000
Institutional controls 5, 000 5, 000
Est abl i shing vegetation 32, 000 61, 000
Moni t ori ng 0 215, 500
Subt ot al 3, 228, 000 568, 000
Weat her condi tionsa 484, 000 0
M scel | aneous unli sted

itemsb 323, 000 0
Engi neering and

managenent ¢ 646, 000 0
Tot al 4,681, 000 568, 000

Alternative 3: Debris Renoval

From Creek Bed and Landfill

Mobi i zati on 750, 000 0

Rermoval of debris from
ravi ne; reconsolidation

of debris upland 3, 404, 000 0
Hazar dous waste

handl i ng 86, 000 0
Landfill cap 1, 286, 000 219, 000
Leachate col |l ection 147, 000 0
Leachat e treat nent 0 0

Total Cost
(%)

229, 000

750, 000
1,021, 000

156, 000
1,513, 000
12, 000

0

26, 000
10, 000

93, 000
215, 500

3, 796, 000
484, 000

323, 000

646, 000
5, 249, 000

750, 000

3, 404, 000

86, 000

1, 505, 000
147, 000

0



Tabl e 1 (Continued)
Proposed Plan Al ternatives and Costs
Pal i sades | andfill

30)Year Operation and
Capi tal Cost Mai nt enance Cost Total Cost
Al ternatives (%) (%) (%)

Alternative 3 (Conti nued)

Surface water diversion 10, 000 16, 000 26, 000
Institutional controls 5, 000 5, 000 10, 000
Est abl i shing vegetation 27, 000 51, 000 78, 000
Moni t ori ng 0 215, 000 215, 000
Subt ot al 5, 715, 000 506, 000 6, 221, 000
Weat her conditionsa 857, 000 0 857, 000
M scel | aneous unli sted

itensb 572, 000 0 572, 000
Engi neeri ng and

managenent ¢ 1, 143, 000 0 1, 143, 000
Tot al 8, 287, 000 506, 000 8, 793, 000

Not e:

Al costs are 1994 doll ars.

a Weat her conditions ) A cost for downtinme or reduction in productivity during construction
due to inclenent weather conditions has been added. The cost is based on 15 percent of the
construction subtotal cost.

b M scellaneous unlisted itens ) The | evel of detail available for this estimte does not
permt establishing costs for every detail in the plan. An additional 10 percent of the
construction subtotal cost has been added to cover this item

¢ Engi neering and nmanagenent ) An allowance totaling 20 percent of the construction subtota
cost has been added to include project engineering and nanagenent. This allowance is
broken down into 5 percent for engineering and geotechnical investigations, 3 percent for
adm nistrative and | egal costs, 6 percent for engineering design cost, and 6 percent for
construction oversi ght and nanagenent.



Alternatives 2 and 3 woul d be designed to significantly mnimze rel eases of hazardous
substances into the air or surface water. Mnitoring would ensure that the alternatives neet

this goal. Based on the results of sanpling conducted to date and the goals of the renedia
design, it is anticipated that neither a landfill gas systemnor a |leachate treatnent system
woul d be required to neet RAGs. |If nonitoring shows that harnful levels of landfill gases

are being released to the atnobsphere, a gas collection and treatnent systemwoul d need to be
installed. Simlarly, if harnful levels of contam nants are detected in water emanating

downgradi ent of the landfill, then those waters woul d need to be treated prior to discharge
to Kuluk Bay. Interimrenedi al design and/or action docunents woul d establish specific
nmet hods, intervals, and action levels for nonitoring the landfill before the QU A basew de

ROD is rel eased (schedul ed for 1998). The basewi de ROD, or its post)RCD docunents, will then
establish the long)termnonitoring requirenents for the site

10.2.2 Conpliance Wth Applicable or Relevant and Appropriate Federal and State Requirenents

Unl ess wai ved, ARARs nust be net when a renedial action becones necessary. Because
Alternative 1 does not entail taking action, ARARs woul d not be triggered (and no
requirenents would therefore be required). Both Alternative 2 and Alternative 3 would be
desi gned and inplenmented to attain the ARARs, including the substantive requirenments of both
RCRA Subtitle C, Parts 261 and 264, and state solid waste closure requirenents (18 AAC 60).

At the tine of the proposed plan, Metals Landfill was designated as a RCRA hazardous waste
landfill. The two action alternatives presented in the plan, therefore, were conceived
specifically to meet RCRA's 40 CFR 264 landfill closure requirenents. At this tine, it is

likely that only a portion of the site will require closure as a RCRA hazardous waste unit.
For the remai nder of the site, certain RCRA closure requirenments will be relevant and
appropriate. See Section 12.2 for a discussion of these requirenents

10. 2.3 Long)Term Ef fecti veness and Per nanence

Alternative 1 would take no action and, therefore, would not have |ong)termeffectiveness or
permanence. Both Alternatives 2 and 3 woul d be designed for |ong)termeffectiveness and
permanence. The long)termeffectiveness and pernanence of Alternative 2 nay be greater than
Alternative 3. Under Alternative 2, the entire landfill contents)approxi nmately 400, 000 cubic
yards)woul d be excavated and inspected for hazardous wastes. Any hazardous waste di scovered
woul d be renoved prior to reconsolidation of the landfill materials. Under Alternative 3
only the landfill material in contact with Kul uk Bay)approxi mately 75,000 cubi ¢ yards)woul d
be renoved. Any hazardous waste detected during the renoval woul d be segregated

The nmagnitude of residual risk and the ability of the selected renmedy to maintain reliable
protection of hunan health and the environnent over tine would be reeval uated as part of the
findi ngs and concl usions of the basewide RI/FS. Long)termnonitoring for all three
alternatives woul d be used to confirmthe effectiveness of the action

10.2.4 Reduction of Toxicity, Mbility, or Volune Through Treat nent

None of the alternatives assunes that the contamnants will be treated. Aternative 1 would
not reduce the toxicity, nobility, or volune of contami nants. Both Alternatives 2 and 3 use
"contai nnment" neasures, that is, neasures to nminimze contam nant nobility by placing a
landfill cap over a portion of the site and effective drai nage controls to reduce
infiltration and mnimze | eachate generation. None of the three alternatives would actively
reduce the toxicity of the contam nants; however, Aternatives 2 and 3 nay reduce the vol une
of hazardous substances in the excavated portion of the landfill.

10.2.5 Short)Term Ef fectiveness

Alternative 1 would not provide protection but would not create adverse inpacts either
Alternatives 2 and 3 woul d be designed to safely contain all landfilled waste and renove any
det ect ed hazardous wastes during excavation activities, reduce human exposure to wastes and
| eached contam nants, and reduce the generation and migration of |eachate. Because



Alternative 2 would involve excavating the entire landfill, the potential for releases to the
envi ronnent and exposure of on)site personnel to hazardous substances woul d be nuch greater
than that for Alternative 3. Alternatives 2 and 3 would require appropriate construction
techni ques to mnimze short)termcontam nant rel eases that nmay affect on)site personnel and
the environnent during remedi al operations.

10.2.6 Inplenentability

The Navy woul d be able to inplenent any of the three alternatives. Aternative 2 would
require |l arge)scal e construction activities as well as najor hazardous waste nanagenent
operations. Because of the proposed reduction of naval operations on Adak, support
activities and facilities nay not be available to support the scale of operations required
for Alternative 2. Alternative 2 would require approximately 30 nmonths to inplenent;
Alternative 3 would require approxi mately 18 nonths. Variations w thin these projected

ti mefranmes depend on the availability of supplies and equi pnent, conpletion and acceptance of
work plans, and on)island environmental conditions.

10. 2. 7 Cost

The projected cost of Alternative 1 is $270,000 for annual inspection and nonitoring. The
projected capital cost of Alternative 2 is $38,251,000, with a projected Q&M cost of
$785,000. The total estimated cost for Alternative 2 is $39,036,000. The projected capita
cost of Alternative 3 is $14, 184,000, with O&M costs projected at $927,000. The tota
estimated cost for Alternative 3 is $15,111,000. To estimate costs, it is assunmed that the
annual inspection and nmonitoring under Alternative 1 and the O&M under Alternatives 2 and 3
wi Il be conducted over a 30)year period. Also, the landfill cap in Aliternatives 2 and 3 is
assuned to be a geonenbrane cap, as shown in Figure 14. The initial cost of Alternative 2 is
greater than that of Alternative 3 because of the difference in scale and the expense of
segregation and treating and/ or disposing of all recoverabl e hazardous wastes within the

landfill; however, Alternatives 2 and 3 will require the same operational costs over 30
years.
The capital and &M cost estimates for Alternatives 2 and 3 for Metals Landfill are presented

in Table 2. The 30)year O&M costs are the present worth of the annual costs at an interest
rate of 5 percent. The cost estinmates provide an accuracy of +50 percent to )30 percent in
accordance w th EPA gui delines

10.2.8 State Acceptance

ADEC was involved in the preparation of this plan and supports the sel ected renedi a
alternative pursuant to the State cleanup requirenents set forth in 18 AAC 75 and AS
40. 09. 020.

10.2.9 Community Acceptance

Communi ty acceptance was eval uated as part of the public comrent period. The FFA parties
have revi ewed and consi dered public comments on this ROD and have incorporated conmrents to
t he deci si on naki ng process. The Responsiveness Summary (Appendi x B) provi des responses to
public comments. In general, the public comments supported the preferred alternative
presented in the proposed plan



Tabl e 2
Proposed Plan Al ternatives and Costs

Metal s Landfill
30)Year Operation and
Capi tal Cost Mai nt enance Cost Total Cost
Alternatives ($) ($) (%)

Alternative 1: No Action (Required by CERCLA to be Consi dered)
Moni t ori ng 0 270, 000 270, 000
Alternative 2: Excavation, Segregation, Reconsolidation, and Capping of the Entire Landfil

Mobi |i zati on 750, 000 0 750, 000
Excavati on

segregation, and

reconsol i dati on of

landfill debris 22,220, 000 0 22,220, 000
Hazar dous waste

handl i ng 495, 000 0 495, 000
Landfill cap 2,586, 000 227,000 2,813, 000
G oundwat er

nmoni toring 100, 000 0 100, 000
Sur face wat er

di ver si on 20, 000 16, 000 36, 000
Institutional controls 6, 000 5, 000 11, 000
Est abl i shing vegetation 138, 000 122, 000 260, 000
Cl eanup of east

section 65, 000 0 65, 000
Moni t ori ng program 0 415, 000 415, 000
Subt ot al 26, 380, 000 785, 000 27, 165, 000
Weat her conditionsa 3, 957, 000 0 3, 957, 000
M scel | aneous unli sted

itensb 2,638, 000 0 2,638, 000
Engi neeri ng and

managenent ¢ 5,276, 000 0 5, 276, 000
Tot al 38, 251, 000 785, 000 39, 036, 000
Alternative 3: Debris Renoval From Shoreline Areas and Landfill Cap

Mobi | i zati on 750, 000 0 750, 000

Debris renoval from
surface water 4, 985, 000 0 4,985, 000



Tabl e 2 (Conti nued)
Proposed Plan Al ternatives and Costs

Metal s Landfill
30)Year Operation and
Capi tal Cost Mai nt enance Cost Total Cost
Al ternatives (%) (%) (%)
Alternative 3: (Continued)
Hazar dous Waste
handl i ng 102, 000 0 102, 000
Landfill cap 3, 607, 000 227,000 3, 834, 000
G oundwat er
nmoni toring 109, 000 0 109, 000
Sur face water
di version 22,000 16, 000 36, 000
Institutional controls 6, 000 5, 000 11, 000
Est abl i shing vegetation 138, 000 172, 000 310, 000
C eanup of east
section 65, 000 0 65, 000
Moni t ori ng program 0 507, 000 507, 000
Subt ot al 9, 782, 000 927, 000 10, 709, 000
Weat her condi tionsa 1, 467, 000 0 1, 467. 000
M scel | aneous unlisted
itensb 978, 000 0 978, 000
Engi neeri ng and
managenent c 1, 957, 000 0 1, 957, 000
Tot al 14, 184, 000 927, 000 15, 111, 000
Not e:

Al cost are 1994 dollars

a Weat her conditions ) A cost for downtine or reduction in productivity during construction due to
i ncl enent weat her conditions has been added. The cost is based on 15 percent of the construction
subtotal cost.

b M scell aneous unlisted items ) The | evel of detail available for the estimte does not permt
establishing costs for every detail in the plan. An additional 10 percent of the construction subtotal
cost has been added to cover this item

¢ Engi neering and managenent ) An allowance totaling 20 percent of the construction subtotal cost has
been added to include project engineering and nanagenent. This allowance is broken down into 5 percent
for engineering and geotechnical investigation, 3 percent for admnistrative and | egal costs, 6 percent
for engineering design cost, and 6 percent for construction oversight, and managemnent.



11.0 SUMMARY OF SELECTED ALTERNATI VE

Fol | owi ng consi deration of public comment, the Navy, EPA, and ADEC sel ected a nodified
version of the proposed plan's preferred alternative for each site. Conpared to other
alternatives, the FFA parties believe the two sel ected remedi es best achieve the goals of the
NCP's nine evaluation criteria

11.1 PALI SADES LANDFI LL
11.1.1 Rationale for the Selected Alternative

Alternative 2 was the preferred alternative identified in the April 1994 proposed plan. A

nodi fied version of Alternative 2, streamrerouting and site cover, is the selected interim
action. This alternative has been sel ected because it achi eves RAGCs, and anong the options
eval uat ed, achi eves them nost cost )effective

The selected alternative wll:

. Reduce potential erosion to the landfill surface and reduce the potential of water
infiltrating the landfill debris by constructing small interceptor swales around the
perimeter of the landfill.

. Reroute, via a pipe, a portion of Palisades Creek to separate non)contam nated
streamwater fromcontacting the landfill debris. This will provide an opportunity
inthe future to collect and treat |eachate if contam nant |evels becone
unaccept ably hi gh

. Provide a landfill cover to mnimze human exposure, direct or control run)on or
runof f, and protect terrestrial receptors fromcontact with wastes and debris

. Provide institutional controls to restrict future land use at the landfill, warn the
public of the landfill contents, and ninimize the potential for activities at or
near the surface of the site that could disturb the integrity of the cover

. Perform stream and sedi ment nonitoring at the nouth of Palisades Creek to detect any
rel eases to the nearshore marine environment

Very few public comrents were received on the interimrenedial action proposed plan

Al t hough the comrents did not voi ce unani mous approval for the preferred alternative at the
landfill, there appeared to be little opposition to these actions. Commonly this would |ead
directly to selection and inplenmentation of the preferred alternative. In this case, however,
the FFA parties have concluded that certain nodifications to the preferred alternative wll

i nprove the cost)effectiveness of the actual inplenmented actions. The reasons for these

nodi fications at Palisades Landfill are as follows:

. Level s of hazardous substances do not currently appear to be releasing fromthe site
at concentrations that woul d adversely affect the marine environnent.

. Whil e Palisades Landfill was the site of disposal of hazardous substances, the
di sposal date back in many cases to the late 1940s and 1950s. It is, therefore,
l'ikely that much of the hazardous disposal during those early years has subsequently
rel eased, volatilized, or biodegraded in the intervening period.

. Al though Alternative 2 in the proposed plan (the preferred alternative) was designed
to be as cost)effective as possible, overall costs were still considerable
(potentially as high as $5 mllion plus). Mich of the cost, especially the portion
of the cost that went beyond $2 mllion, would be incurred by preparing the sl opes
of the Palisades ravine, and then installing a sitewide cap that would act as an



infiltration barrier. As discussed below, the FFA parties now believe that, based
on past sanpling at the site, and the history of disposal, it is unlikely that a cap
acting as an infiltration barrier nay be needed at Palisades Landfill.

In scrutinizing the proposed plan's preferred alternative (April 1994) for Palisades

Landfill, the FFA parties | ooked carefully at the nature of the site today, what its
potential mght be for environnmental danage in the future, and what costs woul d be incurred
by inplenenting different el enents of the alternative. |t appeared that significant cost

savings would be realized if, because of the age of the site and the nature of the materials
di sposed of, a site)wide infiltration barrier would not be required to protect the marine
environnent fromreleases within the landfill.

There is the possibility that harnful |evels of contam nants continue to exist in Palisades
Landfill; however, a presunption that the current contents of the landfill will not pose a
future risk to receptors is insufficiently conservative by itself. For exanple, there nay be
a nunber of petroleumor solvent druns that are present at the site and have yet to rel ease.
Because of this concern, the FFA parties evaluated a hypothetical drumrel ease scenario that
used worst case, but reasonable, assunptions about what materials could be in a drumat Adak
and how that material mght travel after being released at the site. The results of the
eval uation showed that even with no cover or cap on the site, it was very unlikely that such
a release woul d | ead to exceedences of regulatory criteria in Palisades Creek or the

near shore Kul uk Bay environment. This finding also supports the assunption nade in the
proposed plan that a | eachate treatnent systemis not required

A consequence of not inplenmenting slope stabilization and a site)wi de cap that woul d serve as

an infiltration barrier in the selected alternative is that a portion of the landfill wll
not be covered. This is the part of the landfill that lies on steep slopes in the ravine
leading to the ocean. It is the opinion of the FFA parties that the ravine itself provides

consi derabl e physical deterrence to exposures to human receptors. The slopes are very steep
potentially unstable, and would present difficult passage for anyone trespassing onto the
site.

The natural access obstacles conbined with institutional controls may be sufficient to
adequately protect human heal th; however, they are not viewed by thensel ves as a significant
protection agai nst unacceptabl e non)hunan terrestrial exposures. These exposures are

possi ble, but there are no indication that aninals inhibiting or frequenting the ravine are
immnently at risk. The FFA parties believe that the risk to ecol ogical receptors, based on
the current know edge of the types of aninmals that inhabit the area and the appearance of the
exposed and weat hered debris in the ravine, should be mninmal fromexposure to chemicals. A
nore rigorous evaluation of the risks posed by the ravine area will, however, be included
within the scope of the basewide R /FS

The action at Palisades Landfill has not been preceded by a renedial investigation or
feasibility study, and as such, is terned an interimrenedial action. A conprehensive risk
assessnent will be perforned during the NAF Adak basewide RI/FS, scheduled to begin in
Cctober 1996. As part of that RI/FS, the nearshore narine environment near Palisades
Landfill will be investigated, and the effects of inplenenting these actions will be
evaluated. At the conclusion of that process, the FFA parties nay propose additiona
activities for the site as part of a final renedial action.

11.1.2 Description of Selected Alternative
The activities to be conducted under the selected alternative (surface water diversion
Pal i sades Creek rerouting, institutional controls, landfill cover, vegetation, and

noni toring) and associ ated costs are described in the foll ow ng paragraphs.

Surface Water Control

Controlling surface water will reduce potential erosion to the landfill surface and steep
ravi ne enbanknent. Also, the potential of water infiltrating the landfill waste will be



reduced. Surface water will be controlled as outlined for Alternative 2 and as shown on
Figure 11.

Pal i sades Creek Rerouting

As di scussed previously, the rerouting of Palisades Creek will be designed to reduce | eaching
of wastes and debris |located in the creek bed

In the upland area of the landfill, Palisades Creek presently flows through or under the
landfill north of the ravine and along the eastern boundary of the landfill. In order to
reroute Palisades Creek in the upland area of the landfill, an open channel wll be
constructed east of the present Palisades Oreek |ocation and outside of the landfill area
(Figure 11). The open channel will be constructed in native soil and or rock fromnear where
two streans nerge to a point approxi mately 550 feet downstream A depression area in the

landfill surface has devel oped where the present Palisades Creek flows through the upland
landfill area. After Palisades Creek has been rerouted, the depressed area will be filled
with approximately 2,000 cubic yards of fill material to provide surface drai nage and prevent

the ponding of surface water. Approximately 550 lineal feet of 42)inch, HDPE pipe will be
placed in the ravine, beginning at the end of the channel and discharging into the existing
creek bed at the bottomof the ravine. Rock riprap will be placed around the entrance and

exit of the pipe to mninmze erosion, The pipe will be placed on select gravel naterial and

covered with fill material (Figure 19). The purpose of the fill material around the 42)inch
HDPE pipe will be to stabilize the pipe and protect it from becom ng crushed or punctured by
the surrounding ravine debris. Al fill, select gravel, and riprap naterials will be

processed on or collected from Adak Isl and.

Institutional Controls

Institutional controls will involve |and use restrictions and controls established under the
authority of the NAF Adak Commanding Oficer. Property transfer for Palisades Landfill will
require that a deed restriction be attached. The boundaries of the landfill wll be
referenced to the survey system and exi sting nonunents on Adak island. Warning signs will be
installed at equally spaced intervals around the perineter of the landfill to warn the public
of its contents. Long)terminstitutional controls will be addressed as part of the basew de
ROD or its post)ROD docunents

Landfill Cover

The landfill cover will mnimze human exposure, direct or control run)on or runoff, and
protect terrestrial receptors fromcontact with landfill wastes and debris. Based on a
prelimnary analysis, an estinmated 3)foot)thick landfill cover will protect terrestria
receptors fromburrow ng and contacting landfill wastes and debris. The landfill cover

material will be secured fromthe nearest acceptable borrow pits sonmewhere near the |andfil
or accessible to existing roads. The selection of specific borrow pits and quarries will be
part of the engineering and geotechnical evaluation during the design stage. The landfil
cover will be constructed on the top, flat section of the landfill and will be limted to
depressed areas within the existing landfill cover, areas with exposed |andfill debris, and
areas where the existing |andcover is inadequate to protect terrestrial receptors. The exact
design for a cover will be conpleted after predesign studies and geotechnical testing on the
landfill area is conplete. Repair efforts will be conducted if erosion degraded the
perfornmance of the cap

(1 M5 SRC 10951110Q
Vegetation
After the soil cover has been installed and graded, the disturbed areas will be seeded and

neasures will be taken to prevent erosion. FErosion control neasures may include jute
matting, filter fabric fences, and hay/straw bal es.



Monitoring Program

It will be necessary to nonitor the landfill in order to evaluate the effectiveness of the
IRA. Sanples will be collected fromthe nouth of Palisades Creek to provide an indication of
wat er and sedi nent quality in the nearshore nmarine environnent. The sanples will be
col | ected downstream of the 42)i nch HDPE pi pe and before di scharge to Kul uk Bay. The
presence of landfill gas will be nonitored for at the perineter of the landfill with the use
of a conbustible gas neter. The overall physical condition of the landfill will be inspected
to determ ne whether erosion or settlenment has occurred that would be detrinental to the
landfill or would pose a potential danger to the environment. Repair efforts will be
conducted if erosion has degraded the perfornmance of the cap

For the purpose of estinmating costs, it has been assuned that nonitoring will be conducted
annual ly for 30 years. Interimrenedial action design and/or action docunents establish

specific nmethods, intervals, and action levels for nonitoring the landfill before the QU A
basewi de ROD is issued (schedul ed for 1998). The basewi de ROD, or its post)RCD docunents,
will then establish the long)termnonitoring requirenents for the site

Cost

The projected capital cost of the selected alternative is $1,987,000, with O8M costs
projected at $288,000. The capital and O%M cost estimates for the sel ected Palisades
Landfill interimrenedial action are presented in Table 3. The 30)year O&M costs are the
present worth of the annual costs at an interest rate of 5 percent. The cost estinates
provi de an accuracy of +50 percent to )30 percent in accordance with EPA guidelines. The
selected alternative will require approxinmately 18 nonths to inplenment. Variations within
the projected tinmefrane depend on the availability of supplies and equi pment, conpletion and
approval of work plans, and on)island environnental conditions

11.2 METALS LANDFI LL
11.2.1 Rationale for the Selected Alternative

Alternative 3 was the preferred alternative identified in the April 1994 proposed plan. A
nodi fied version of Alternative 3, site cover, shoreline site renoval eval uation, and
nmonitoring, is the selected interimaction. This alternative was sel ected because it

achi eves RAGs and, anong the options eval uated, achieves them nost cost)effectively. After
soliciting public comment |ast spring on actions designed to renedi ate Palisades and Metals
Landfills, the FFA parties reconsidered the scope and scale of the April 1994 proposed plan's
preferred alternatives. As a result, the parties have determ ned that the actual sel ected
renedi es shoul d be nodifications of those previously proposed to the public.



Table 3
Sel ected Alternative Costs
Pal i sades Landfill

30)Year Operation

Capi tal Cost and Mai nt enance Cost Total Cost

El enent (%) (%) (%)
Mobi |i zati on 750, 000 0 750, 000
Pal i sades O eek
rerouting 172, 000 16, 000 188, 000
Landfill cover 401, 000 27, 000 428, 000
Surface water diversion 10, 000 16, 000 26, 000
Institutional controls 5, 000 5, 000 10, 000
Est abl i shing vegetation 32, 000 8, 000 40, 000
Moni t ori ng 0 216, 000 216, 000
Subt ot al 1, 370, 000 288, 000 1, 658, 000
Weat her conditionsa 206, 000 0 206, 000
M scel | aneous unli sted
itensb 137, 000 0 137, 000
Engi neeri ng and
managenent ¢ 274, 000 0 274, 000
Tot al 1, 987, 000 288, 000 2,275, 000

Not e:

Al costs are 1994 doll ars.

a Weat her conditions ) A cost for downtinme or reduction in productivity during construction
due to inclenent weather conditions has been added. The cost is based on 15 percent of the
construction subtotal cost.

b M scellaneous unlisted itens ) The | evel of detail available for this estimte does not
permt establishing costs for every detail in the plan. An additional 10 percent of the
construction subtotal cost has been added to cover this item

¢ Engi neering and nmanagenent ) An allowance totaling 20 percent of the construction subtota
cost has been added to include project engineering and nanagenent. This allowance is
broken down into 5 percent for engineering and geotechnical investigations, 3 percent for
adm nistrative and | egal costs, 6 percent for engineering design cost, and 6 percent for
construction oversi ght and nanagenent.



The selected alternative will:

. Performa site renoval evaluation on the shoreline debris in contact with Kul uk Bay,
| ocated along the northern section of Metals Landfill. The shoreline debris will be
i nspected and material that could adversely affect the narine environnment be renoved
fromthe shoreline and placed in the landfill. Sedinent sanples will be taken and
the results will be screened against RBSC. |f exceedances of RBSC can be |inked
to the debris present, that debris will be renoved fromthe shoreline and properly
di sposed. The debris will be evaluated for stability and, if necessary, neasures
will be taken to prevent further debris fromcontacting the nmari ne environnent.

. Reduce potential erosion to the landfill surface and reduce the potential of water
infiltrating the landfill debris by constructing snmall interceptor swales on the
uphill side of the landfill.

. Provide a landfill cover to mnimze human exposure, direct or control run)on or
runoff, and protect terrestrial receptors fromcontact with wastes and debris.

. Provide institutional controls to restrict future land use at the landfill, warn the
public of the landfill contents, and mnimze the potential for activities at or
near the surface of the site that could disturb the integrity of the cover
Institutional controls would involve |and use restrictions and controls established
under the authority of the NAF Adak Commandi ng O ficer.

. Perform groundwater nonitoring to detect any rel eases to the groundwater and Kul uk
Bay to avoid inmpacts to the narine environnent.

Very few public comments were received on the interimaction proposed plan. Al though the
comrents di d not voi ce unani mous approval for the preferred alternative at the landfill,
there appeared to be little opposition to these actions. Comonly this would lead directly

to selection and inplenentation of the preferred alternative. In this case, however, the FFA
parties have concluded that certain nodifications to the preferred alternative will inprove
the actual inplenmented actions. The reasons for these nodifications at Metals Landfill are
as follows:

. Level s of hazardous substances do not currently appear to be releasing fromthe site

at high concentrations.

. Al though Alternative 3 in the proposed plan (the preferred alternative) was desi gned
to be as cost)effective as possible, overall costs were still considerable
(potentially as high as $15 plus nillion). Mich of the cost would be incurred by
renovi ng debris fromthe shoreline and in contact with Kuluk Bay and installing a
landfill cap that would act as an infiltration barrier. As discussed bel ow, the FFA
parties now believe that, based on past sanpling at the site and the history of
disposal it is unlikely that an infiltration barrier and conplete debris renoval
fromthe shoreline of Kuluk Bay nay be needed at Metals Landfill.

. Since the signing of the FFCA in Novenber 1990, all but approxinmately 1 acre of the
Metal s Landfill is expected to be redesignated as an RCRA nonhazardous SWWJ. The
remaining 1 acre, which is known to have recei ved hazardous waste, is expected to be
treated as a hazardous waste pile. Currently, RCRA dosure Plans are being
devel oped for the hazardous waste pile. The anticipated redesignati on of over 90
percent of Metals Landfill allows the FFA parties to focus the I RA nore exclusively
on potential exposure pathways and associ ated ri sk

In scrutinizing the preferred alternative for Metals Landfill, the FFA parties |ooked
carefully at the nature of the site today, what its potential might be for environnental
darmage in the future, and what costs/benefits would be incurred by inplenenting different
elements of the alternative. |t appeared that significant cost savings could be realized if
the followi ng would not be required to protect the nmarine environnment fromrel eases within



the landfill: renoving all debris fromthe shoreline of Kuluk Bay and installing an
infiltration barrier

The consequences of not pursuing conpl ete shoreline debris renoval and not installing the
infiltration barrier are that the nmarine environnment will be exposed to the debris and any

| eachate generated within the landfill could possibly mgrate into the groundwater and Kul uk
Bay. The FFA parties believe that the risk to narine receptors, based on the current

know edge of the types of narine aninmals that inhabit the area and the appearance of the
exposed and weat hered debris on the shoreline and in contact with Kul uk Bay, should be
mninmal. These exposures are possible, but there are no indications that ani nals inhabiting
or frequenting the landfill or shoreline debris are immnently at risk. A nore rigorous
eval uation of the risks posed by the exposed debris on the shoreline and in contact with

Kul uk Bay will be included within the scope of the basewide R /FS

Based on recent (1992 to 1993) limted groundwater data from groundwater nmonitoring wells

| ocated on the seaward side of Metals Landfill, there are no indications that Metals Landfil
is inpacting the groundwater to such an extent that receptors in Kuluk Bay w |l be harned.
Debris and sedi ment sanpling and characterization, and a nore rigorous eval uation of the

ri sks posed by groundwater contam nation will be included within the scope of the basew de
R/ FS

Since there is the possibility that harnful levels of contam nants continue to exist in
Metals Landfill, a presunption that the current contents of the landfill will not pose a
future risk to receptors is insufficiently conservative by itself. As part of the

i npl enentation of the selected action, a nonitoring programand a site renoval eval uation

will be initiated to ensure that all RAGs are nmet. The nmonitoring programw || include
sanpling of groundwater and inspection and nai nt enance procedures for the covered landfill.
Al so, the site renmoval evaluation will include sanpling of the shoreline debris and sedinents

around the shoreline debris and in contact with Kul uk Bay.

Since the preferred alternative was presented in the April 1994 proposed plan, a portion of
the Metals Landfill was proposed to be designated a hazardous waste pile under RCRA. The
remai nder of the landfill would then be designated a solid waste nmanagenent unit. dosure
pl ans have been submitted to EPA and it appears that the area designated a hazardous waste
pile will be closed under RCRA guidelines. |f the RCRA designation of the site does not
proceed as expected, a contingent alternative (see Section 11.2.4) will be inplenmented

El ements contained in the selected renedy therefore will be designed to be consistent with
the contingent alternative. |I|f the RCRA redesignation proceeds as expected, comunity
relation efforts will be initiated to update the public on renedial action progress at the
landfill. A fact sheet will be issued to confirmthe inplenentation of the selected
alternative. |If the decision is nade to inplenent the contingent alternative, then the Navy
will issue an "Explanation of Significant D fferences" to docunment the changes fromthe
selected alternative

The action at Metals Landfill has not been preceded by a renedial investigation or
feasibility study and, as such, is terned an interimrenedial action. A conprehensive risk
assessnent will be perforned during the NAF Adak basewide RI/FS, scheduled to begin in
Cctober 1996. As part of that RI/FS, the nearshore narine environment near Metals Landfil
will be investigated and the effects of inplenmenting these actions will be evaluated. At the
concl usion of that process, the FFA parties nay propose additional activities for the site as
part of a final remedial action

11.2.2 Description of the Selected Alternative

The activities to be conducted under the selected alternative (surface water diversion, site
renmoval eval uation, groundwater nonitoring, landfill cover, vegetation, institutiona
controls, and landfill nonitoring), and associated costs are described in the follow ng

par agr aphs.



Surface Water Control

Smal | interceptor swales will be constructed on the uphill side of the landfill at the base
of Monunent H Il to collect water flowing off the hill above the landfill and to route the
water into Kuluk Bay (Figure 16). A V)shaped channel approximately 1 foot deep will collect
and transport the water

Site Renpval Eval uation

The site renoval evaluation will be a linmted investigation and assessnent on the shoreline
debris area to determ ne risks posed by the debris in contact with Kul uk Bay.

The shoreline debris is located in the northern section of the landfill. The evaluation wll
include a location survey of the debris and characteristics (i.e., erosion patterns, tida
affects, debris, and sedinent analysis). The shoreline debris will be inspected and nateri al
that could adversely affect the narine environnment will be renoved fromthe shoreline and
either landfilled or disposed of off site. Sedinment sanples will be taken and the results
wi Il be screened against appropriate nmarine RBSCs. |f exceedances of RBSC can be linked to
the debris present, that debris will also be evaluated for renoval fromthe shoreline. The
debris will be evaluated for stability and, if necessary to protect human health and the
environnent, neasures will be taken to prevent further debris fromcontacting the narine
environnent. These neasures nmy include riprap along the debris in contact with Kul uk Bay or
partial or conplete debris renoval G oundwater Monitoring

G oundwat er nmonitoring provides a nonitoring systemto enable the FFA parties to determne
whet her future rel eases of contam nants fromthe site could pose an unacceptable inmpact to
the marine environment. Mnitoring will identify trends in contam nant |evels and provide
adequate warning for the inplenentation of engineered groundwater controls if inpacts are
observed. Five existing nonitoring wells have been drilled on site. It is estimated that
five additional nonitoring wells will be drilled, at a spacing of approximately 200 feet on
center, as nonitoring points near the eastern perinmeter of the site toward Kuluk Bay. It is
believed that Monument H Il is a barrier to novenent of groundwater fromthe upland area of
the island and that any | eachate will be derived principally from percolation through the
landfill. The surface of the landfill will be graded to provide drainage to reduce the
quantity of water that percolates through the landfill.

Landfill Cover

The landfill cover will mnimze human exposure, direct or control run)on or runoff, and
protect terrestrial receptors fromcontact with landfill wastes and debris. Based on a
prelimnary analysis, an estinmated 3)foot)thick landfill cover will protect terrestria
receptors fromburrow ng and contacting landfill wastes and debris. The landfill cover

material will be secured fromthe nearest acceptable borrow pits sonmewhere near the |andfil
or accessible by existing roads. The selection of specific borrow pits and quarries will be
part of the engineering and geotechnical evaluation during the design stage. The landfil

cover will be limted to depressed areas within the existing landfill cover, areas with
exposed landfill debris, and areas where the existing | andcover is inadequate to protect
terrestrial receptors. The exact design for a cover will be conpleted after the site renova
eval uation, predesign studies and geotechnical testing on the landfill area is conplete
Vegetation

After the soil cover has been installed and graded, the disturbed areas will be seeded and
nmeasures will be taken to prevent erosion. FErosion control neasures may include jute
matting, filter fabric fences, and hay/straw bal es.

Institutional Controls

Institutional controls will involve land use restrictions and controls established under the
authority of the NAF Adak Commanding Oficer. Property transfer for Metals Landfill will



require that a deed restriction be attached and that the requirenents of CERCLA Section

120(h) be net. The boundaries of the landfill will be referenced to the survey system and
exi sting nmonunents on Adak Island. Warning signs will be installed at equally spaced
intervals around the perineter of the landfill to warn the public of its contents. Long)term

institutional controls will be addressed as part of the basewi de ROD or its post)ROD
docunent s.

Landfill Mnitoring

It will be necessary to nonitor the landfill. The presence of gas in the landfill will be
primarily nonitored for at the perineter of the landfill's nmain section with the use of a
conbusti bl e gas neter. The overall physical condition of the landfill will be inspected
annual ly to ensure that systens are still perform ng adequately and to determ ne whet her
erosion or settlenent has occurred that would be detrinental to the landfill or would pose a

potential danger to the environment. Repair efforts will be conducted if erosion degraded
the performance of the cap

To estimate costs, it has been assunmed that nmonitoring will be conducted annually for 30
years. Interimrenedial action design and/or action docunents will establish specific

nmet hods, intervals, and action levels for nonitoring the landfill before the QU A basew de
ROD is issued (scheduled for 1998). The basewide ROD, or its post)ROD docunents, will then
establish the long)termnonitoring requirenents for the site.

Cost

Al though riprap for the north section shoreline was not included as an activity under the
selected alternative, it has been included as a cost item It is anticipated that the
shoreline debris will probably not require stabilization, but the | RA site renoval eval uation
will evaluate this option and provi de cleanup recomendations prior to the inplenentation of
any excavation or stabilization actions. Since it is expected that only a small anount of
the debris will actually require excavation, to be reasonably conservative in the overal

cost estimate it has been assuned that riprap stabilization (at a cost of $360,000) will be
required at the northern section of the landfill. A so, it has been assuned that no debris
removal will be required

The projected capital cost of the selected alternative is $5,000,000 with O&M costs projected
at $521,000. The capital and O&M cost estinates for the Metals Landfill interimrenedial
action are presented in Table 4. The 30)year O8M costs are the present worth of the annua
costs at an interest rate of 5 percent. The cost estinates provide an accuracy of +50
percent to )30 percent in accordance with EPA guidelines. The selected alternative will
require approxinmately 18 to 24 nonths to inplement and will depend on the site renova
evaluation results. Variations within the projected tinefranme depend on the availability of
suppl i es and equi prent and conpl etion of remedi al design studies.

11.2.3 Rationale for the Contingent Alternative

Since the preferred alternative was presented in the April 1994 proposed plan, approxi mately
1 acre of the Metals Landfill is expected to be designated an RCRA hazardous waste pile. The
remai nder of the landfill would then be designated as an RCRA solid waste nanagenent unit.
Currently, an RCRA Cosure Plan is being devel oped for the hazardous waste site

The contingent alternative would be inplenented in the unlikely event the RCRA designation
does not proceed as expected.

11.2.4 Description of the Contingent Alternative
Most activities conducted under the Metals Landfill contingent alternative (surface water

control, site renoval evaluation, groundwater nonitoring, vegetation, institutional controls,
and landfill nonitoring) would remain as described in the selected alternative



Tabl e 4
Sel ected Alternative Costs

Metal s |andfill
30)Year Operation and
Capi tal Cost Mai nt enance Cost Total Cost
El enent s (%) (%) (%)

Mobi |'i zati on 750, 000 0 750, 000
Site renoval eval uation 222,000 0 222,000
Landfill cover 1, 890, 000 84, 000 1, 974, 000
G oundwat er nonitoring 110, 000 0 110, 000
Surface water diversion 20, 000 16, 000 36, 000
Institutional controls 6, 000 5, 000 11, 000
Est abl i shing vegetation 100, 000 26, 000 126, 000
Riprap for north section

shorel i ne 360, 000 0 360, 000
Moni t ori ng program 0 390, 000 390, 000
Subt ot al 3, 448, 000 521, 000 3, 969, 000
Weat her condi tionsa 517, 000 0 517, 000
M scel | aneous unlisted itenmsb 345,000 0 345, 000
Engi neeri ng and managenent c 690, 000 0 690, 000
Tot al 5, 000, 000 521, 000 5, 521, 000

Not e:

Al costs are 1994 doll ars.

a Weat her conditions ) A cost for downtinme or reduction in productivity during construction
due to inclenent weather conditions has been added. The cost is based on 15 percent of the
construction subtotal cost.

b M scellaneous unlisted itens ) The | evel of detail available for this estimte does not
permt establishing costs for every detail in the plan. An additional 10 percent of the
construction subtotal cost has been added to cover this item

¢ Engi neering and nmanagenent ) An allowance totaling 20 percent of the construction subtota
cost has been added to include project engineering and nanagenent. This allowance is
broken down into 5 percent for engineering and geotechnical investigations, 3 percent for
adm nistrative and | egal costs, 6 percent for engineering design cost, and 6 percent for
construction oversi ght and nanagenent.



Only the landfill cover and cost el enents would change. These changes to the two el enents
are di scussed bel ow.

Landfill Cap

The purpose of the landfill cap is to mnimze human exposure, direct or control run)on or
runoff, and reduce infiltration fromprecipitation, thereby mnimzing | eachate generation
The landfill cap would be installed over part or all of the 17)acre landfill. It is assuned
that a geonenbrane cap simlar to the cross section shown in Figure 14 and as descri bed under
Section 9.2.3 will be required to close the landfill under RCRA. If a cap is installed over
part of the landfill, then an estinmated 3)foot)thick landfill cover would be placed over the

uncapped area(s) (see Section 11.2.2 "Landfill Cover"

It is anticipated that some areas mght settle when |large objects possibly buried in the
landfill collapse. The landfill would be inspected annually as a part of the nonitoring
program and repairs would be nmade to settlenents that m ght rupture the cap. Sone erosion
m ght occur until vegetation is established. Repair efforts would be conducted if erosion
degraded the perfornmance of the cap

Cost

For cost estinmmting purposes, it was assuned that the entire landfill would require a cap
The projected capital cost of the contingent alternative is $8,271, 000, with O&M costs
projected at $625,000. The capital and O%M cost estimates for the Metals Landfill contingent
interimrenedial action are presented in Table 5. The 30)year O&M costs are the present
worth of annual costs. The cost estinates provide an accuracy of +50 to )30 percent, in
accordance w th EPA gui delines

11.3 EVALUATION BY THE NCP'S N NE CRI TERI A

The sel ected and contingent alternatives were evaluated using the nine criteria presented in
the NCP for conducting remedial investigations and feasibility studies under CERCLA. The
nine criteria are:

. Overall protection of human heal th and environnent

. Conpl i ance wi th ARARs

. Long)term effecti veness and per nanence

. Reduction of toxicity, nmobility, or volume through treatnent
. Short)term ef fecti veness

. I npl enentability

. Cost

. St at e accept ance

. Communi ty acceptance

11.3.1 Palisades Landfil

Overall Protection of Human Heal th and Environnent

The selected alternative will neet all the RAGs identified for this site. The landfill cover
wi Il mnimze human and ecol ogi cal exposure to the wastes contained in the landfill.
Currently, Palisades Creek flows through the landfill. By rerouting Palisades Creek into an
engi neered pi pe, contact between surface water and landfill waste will be mnim zed.
Conput er nodel i ng has supported the assunption that potential releases fromthe landfill will

not adversely affect the nmarine environnment. Results of the conputer nodeling can be found
in the Technical Menmobrandum Monitoring will ensure harnful |evels of contam nants will not
be present in surface water downgradient of the landfill, If unacceptable |evels of

contami nants are detected emanati ng downgradient of the landfill after the IRAis

inpl enented, the FFA parties will evaluate additional actions to address the probl em



Tabl e 5
Contingent Alternative Costs

Metal s Landfill
30)Year Operation and
Capi tal Cost Mai nt enance Cost Total Cost
El enent s (%) (%) (%)
Mobi |'i zati on 750, 000 0 750, 000
Site renoval eval uation 222,000 0 222,000
Landfill cap 4, 146, 000 188, 000 4, 334, 000
G oundwat er nonitoring 100, 000 0 100, 000
Surface water diversion 20, 000 16, 000 36, 000
Institutional controls 6, 000 5, 000 11, 000
Est abl i shing vegetation 100, 000 26, 000 126, 000
Riprap for north section
shoreline 360, 000 0 360, 000
Moni t ori ng program 0 390, 000 390, 000
Subt ot al 5, 704, 000 625, 000 6, 329, 000
Weat her condi tionsa 856, 000 0 856, 000
M scel | aneous unlisted itensb 570, 000 0 570, 000
Engi neeri ng and managenentc 1, 141, 000 0 1, 141, 000
Tot al 8, 271, 000 625, 000 8, 896, 000
Not e:

Al costs are 1994 doll ars.

a Weat her conditions ) A cost for downtinme or reduction in productivity during construction
due to inclenent weather conditions has been added. The cost is based on 15 percent of the
construction subtotal cost.

b M scellaneous unlisted itens ) The | evel of detail available for this estimte does not
permt establishing costs for every detail in the plan. An additional 10 percent of the
construction subtotal cost has been added to cover this item

¢ Engi neering and nmanagenent ) An allowance totaling 20 percent of the construction subtota
cost has been added to include project engineering and nanagenent. This allowance is
broken down into 5 percent for engineering and geotechnical investigations, 3 percent for
adm nistrative and | egal costs, 6 percent for engineering design cost, and 6 percent for
construction oversi ght and nanagenent.



Conpliance Wth ARARs

At the tine of the proposed plan, the preferred alternative was conceived specifically to
neet the relevant and appropriate portions of RCRA 40 CFR 264, landfill closure requirenents.
Since issuance of the proposed plan, the FFA parties have nodified the renedial action
objectives for the site. As a consequence, the RCRA capping requirenments pertaining to
mnimzing infiltration are no | onger considered rel evant and appropriate. The sel ected
alternative will be designed and inplenented to attain the current ARARs (see Section 12.2).

Long)Ter m Ef f ecti veness and Per nmanence

The selected alternative will be designed for |ong-termeffectiveness and pernanence.
Rerouting of the creek will be designed to maxi mze |ong-term effectiveness of separating
surface water fromlandfill debris. The addition of the landfill cover will effectively and
permanently reduce contact with the site surface.

The nmagnitude of residual risk and the ability of the selected renmedy to maintain reliable
protection of human health and the environment over tine will be reevaluated as part of the
findi ngs and concl usions of the basewide RI/FS. Mnitoring will be used to confirmthe
effectiveness of the action. Long)termnonitoring requirenents for Palisades Landfill will
be established under the basew de ROD.

Reduction of Toxicity, Mbility, or Volune Through Treat nent

Treatnent is not envisioned to be part of the IRA. The selected alternative will not reduce
the toxicity or volune of the contam nants. It will reduce the nobility of the contam nants
by placing a cover over the site and constructing effective drainage controls to reduce
infiltration and mnimze | eachate generation.

Short)Term Ef f ecti veness

During inplenmentation of these IRAs, the selected alternative will safely contain all
landfilled waste, reduce human exposure to wastes and | eached contam nants, and reduce the
generation and nmigration of |eachate. Appropriate construction techniques will be used to
m ni m ze short)termcontam nant rel eases that mght affect on)site personnel and the

envi ronnent during renedial operations.

Inplenentability

The Navy will be able to inplenent the selected alternative. Construction activities wll
incur high costs for nobilizing equi pment and personnel to a renote location. It is
estimated that the selected alternative will require approximately 18 nonths to inpl enent.
Variations within this projected tinmefrane will depend on the availability of supplies and
equi pnent, conpl etion and acceptance of work plans, and on)island environnental conditions.

Cost
The projected capital cost of the selected alternative is $1,987,000 with 0&M costs projected
to be $288,000. This gives a total projected cost for the selected alternative of

$2, 275, 500.

The O&M costs are the present worth of the annual costs over a 30)year period. The cost
estimates provide an accuracy of +50 percent to )30 percent in accordance w th EPA guidelines

State Accept ance

ADEC was involved in the preparation of the ROD and supports the selected alternative
pursuant to the State cleanup requirenments set forth in 18 AAC 75 and AS 40. 09. 020.



Conmmuni ty Acceptance

Community acceptance was eval uated as part of the first public comment period. |In general,
the public supported the preferred alternative presented in the April 1994 proposed pl an.

The selected alternative is considered to be a |ogical outgrowh of the preferred alternative
and informati on presented in the proposed plan and coul d have been reasonably anti ci pated.
Because of the changes fromthe proposed plan's preferred alternative to the ROD s sel ected
alternative, a second comment period was conducted from January 16, 1995, to February 7,

1995. The conment period was initiated through a fact sheet, with no public neetings being
conducted during the second conmrent period. No public comments were received during the
second comment peri od.

11.3.2 Metals Landfill)Selected Alternative

Overall Protection of Human Health and Environnent

The selected alternative will nmeet all the RAGs identified for this site. The landfill cover
wi Il mnimze human and ecol ogi cal exposure to the wastes contained in the landfill. By
characterizing/stabilizing the shoreline debris, potential for adverse inpacts to the
environnent will be mnimzed.

Monitoring will ensure harnful levels of contaminants will not be present in the near shore
environnent. |If unacceptable levels of contaminants are detected in water emanating
downgradi ent of the landfill after the IRAis inplenmented, the FFA parties will evaluate
addi tional actions to address the problem

Conpliance Wth ARARs

At the tine of the proposed plan, the preferred alternative was conceived specifically to
neet the relevant and appropriate portions of RCRA 40 CFR 264, landfill closure requirenents.
At this tine it is likely that only a portion of the site will require closure as an RCRA
hazardous waste unit. For the renainder of the site, certain RCRA closure requirements will
be rel evant and appropriate. The selected alternative will be designed and i nplenented to
neet the current ARARs (see Section 12.2).

Long)Ter m Ef f ecti veness and Per manence

The selected alternative will be designed for |long)termeffectiveness and permanence. Wth
the characterization and potential stabilization of the shoreline debris, the near shore
nmari ne environment will be effectively protected fromimm nent hazardous rel eases. By

pl acing a cover over portions or all of the landfill, human and ecol ogi cal exposure to
landfill wastes at the surface will be permanently and effectively prevented.

The nmagnitude of residual risk and the ability of the selected renmedy to maintain reliable
protection of human health and the environment over tine will be reevaluated as part of the
findi ngs and concl usions of the basewide RI/FS. Mnitoring will be used to confirmthe
effectiveness of the action. Long)termnonitoring requirenments for Metals Landfill will be
est abl i shed under the basew de ROD.

Reduction of Toxicity, Mbility, or Volune Through Treat nent

Treatnent is not envisioned as part of the IRA. The selected alternative, however, wll
reduce the toxicity and/or volume of any contam nants detected in the shoreline debris by
removal and disposal. It will also reduce the nmobility of the contam nants by placing a
cover over the site and constructing effective drainage controls to reduce infiltration and
mni m ze | eachate generati on.



Short)Term Ef f ecti veness

During inplementation of the IRAs, the selected alternative will be designed to safely
contain all landfill waste, reduce human exposure to wastes and | eached contam nants, and
reduce the generation and migration of |eachate. Appropriate construction techniques will be
used to mnimze short)termcontam nant rel eases that m ght affect on)site personnel and the
environnent during renedial operations

Inplenentability

The Navy will be able to inplenent the selected alternative. Construction activities wll
incur high costs for nobilizing equi pment and personnel to a renote location. It is
estinmated that the selected alternative will require approximately 18 nonths to inplenent.
Variations within this projected tinmefrane will depend an the availability of supplies and
equi pnent, conpl etion and acceptance of work plans, and on)island environnental conditions.

Cost

The projected capital cost of the selected alternative is $5,000,000 with O&M costs projected
to be $521,000. This gives a total projected cost for the selected alternative of

$5, 521, 000.

The O&M costs are the present worth of the annual costs over a 30)year period. The cost
estimates provide an accuracy of +50 percent to )30 percent in accordance with EPA

gui del i nes.

State Accept ance

ADEC was involved in the preparation of the ROD and supports the selected alternative
pursuant to the State cleanup requirenments set forth in 18 AAC 75 and AS 40. 09. 020.

Conmmuni ty Acceptance

Community acceptance was eval uated as part of the first public comment period. In genera
the public supported the preferred alternative presented in the April 1994 proposed pl an.
Because of the significant changes fromthe proposed plan's preferred alternative to the
ROD s selected alternative, a second comment period was conducted from January 16, 1995, to
February 7, 1995. The coment period was initiated through a fact sheet, with no public
neeti ngs bei ng conducted during the second comment period. No public comrents were received
during the second conmment period

11.3.3 Metals Landfill Contingent Alternative

Overall Protection of Human Health and Environnent

The contingent alternative would neet all the RAGs identified for this site. The landfil

cap would mnimze human and ecol ogi cal exposure to the wastes contained in the landfill. By
characterizing/stabilizing the shoreline debris, potential for adverse inpacts to the
environnent will be mnimzed

Moni toring woul d ensure harnful |evels of contam nants would not be present in the near shore
environnent. |If unacceptable |levels of contam nants were detected in water enmnating
downgradi ent of the landfill, then the FFA parties would eval uate additional actions to
address the problemduring the basew de R /FS

Conpliance Wth ARARs

At the tine of the proposed plan, the preferred alternative was conceived specifically to
neet the substantive portions of RCRA 40 CFR 264, landfill closure requirenents. At this
tine it is likely that only a portion of the site would require closure as an RCRA hazardous



waste unit; however, the contingent alternative would include a cap over part or all of
landfill in the event that the RCRA designation does not proceed as expected and the site
needs to be closed as a hazardous waste landfill. The contingent alternative would be
desi gned and inplenmented to nmeet the ARAR requirenents (see Section 12.2).

Long)Ter m Ef f ecti veness and Per manence

The contingent alternative would be designed for |ong)termeffectiveness and per nanence

Wth the characterization and potential stabilization of the shoreline debris, |ong)term

ef fectiveness woul d be obtained for the near shore narine environment. By placing a cap over
portions or all of the landfill, a pernmanent barrier would be placed to mnimze hunan and
ecol ogi cal exposure to landfill wastes

The nagnitude of residual risk and the ability of the contingent renmedy to maintain reliable
protection of hunman health and the environnent over tine would be reeval uated as part of the
findi ngs and concl usions of the basewide RI/FS. Mnitoring would be used to confirmthe
effectiveness of the action. Long)termnonitoring requirenents for Metals Landfill would be
est abl i shed under the basew de ROD.

Reduction of Toxicity, Mbility, or Volune Through Treat nent

Treatnent is not envisioned as part of the IRA.  The contingent alternative, however, will
reduce the toxicity and/or volume of any contam nants detected in the shoreline debris by
removal and disposal. It will also reduce the nmobility of the contam nants by placing a
cover over the site and constructing effective drainage controls to reduce infiltration and
mni m ze | eachate generation

Short)Term Ef f ecti veness

During inplenentation of the I RAs, the contingent alternative would be designed to safely
contain all landfilled waste, reduce human exposure to wastes and | eached contam nant's and
reduce the generation and mgration of |eachate. Appropriate construction techniques woul d
be used to mninmze short)termcontam nant's rel eases that may affect on)site personnel and
the environnent during remedi al operations.

Inplenentability

The Navy woul d be able to inplenent the contingent alternative. Construction activities
woul d incur high costs for nobilizing equi prent and personnel to a renote location. It is
estimated that the selected alternative would require approximately 18 nonths to inplenent.
Variations within this projected timefrane woul d depend on the availability of supplies and
equi pnent, conpl etion and acceptance of work plans, and on)island environnental conditions.

Cost

The projected capital cost of the contingent alternative is $8,271,000 with Q&M costs
projected to be $625,000. This gives a total projected cost for the contingent alternative
of $8, 896, 000

The O&M costs are the present worth of the annual costs over a 30)year period. The cost
estimates provide an accuracy of +50 percent to )30 percent in accordance w th EPA

gui del i nes.

State Accept ance

ADEC was involved in the preparation of the ROD and supports the contingency alternative
pursuant to the State cleanup requirenments set forth in 18 AAC 75 and AS 40. 09. 020.



Conmmuni ty Acceptance

Community acceptance was eval uated as part of the first public comment period. In general
the public supported the preferred alternative presented in the April 1994 proposed pl an.
The preferred alternative was simlar to the contingent alternative. Both alternatives
include as RCRA cap, but the contingent alternative evaluates the shoreline debris prior to
any renoval activity. Because of the significant changes fromthe proposed plan's preferred
alternative to the ROD s selected alternative, a second comment period was conducted from
January 16, 1995, to February 7, 1995. The conment period was initiated through a fact
sheet, with no public neetings being conducted during the second comment period. No public
comrents were received during the second comment period

12. 0 STATUTORY DETERM NATI ONS

Under Section 121 of CERCLA, selected remedi es nust be protective of human health and the
environnent, conply with ARARs, be cost)effective, and use pernanent sol utions and
alternative treatnent technol ogi es or resource recovery technol ogies to the maxi mum extent
practicable. In addition, CERCLA includes a preference for renedi es whose principal el enent
is treatment that significantly and permanently reduces the volune, toxicity, or nobility of
hazardous wastes. The sel ected and contingent alternatives have been chosen so as to be
consistent with any envisioned final remedial actions at these two landfills. The follow ng
sections discuss how the selected alternative for Palisades Landfill and the sel ected and
contingent alternatives for Metals Landfill neet with these statutory requirenents.

12.1 PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

The selected IRA for Palisades Landfill and the sel ected and contingent IRAs for Metals
Landfill protect human heal th and the environnent by covering areas where wastes and debris
have been disposed and by institutionally restricting access to the sites. Mnitoring and
mai nt enance activities will be designed to ensure | ong)term protectiveness.

Installation of the landfill cover will mninmize human contact with debris and control run)on
or runoff. It will also protect terrestrial receptors fromcontact with the wastes and
debris. Constructing perineter ditches will reduce potential erosion to the landfill surface
and reduce the potential of water infiltrating the landfill debris. A nonitoring program
will be initiated to inspect and maintain the integrity of the cover and to detect any

rel eases to the nearshore marine environnent through surface water and sedi ment sanpling

I npl enenting institutional controls will restrict future land use at the landfill, warn the
public of the landfill contents, and nininize the potential for activities at or near the
surface of the site that could disturb the integrity of the cover. Repair efforts would be
conducted if erosion degraded the performance of the cover

I npl enentation of the IRAs for either landfill will not pose unacceptable short)termrisks
for site workers or residents. There are currently no existing or planned residential
dwellings in the vicinity of the landfills.

12. 2 COWPLI ANCE W TH ARARS

The selected IRA for Palisades Landfill and the selected and contingent |RAs for Metals
Landfill will conply with federal and state ARARS. No waiver of any ARAR i s bei ng sought or
invoked at this time for any conponent of the selected renedy.

12.2.1 Palisades Landfill Action)Specific ARARs
The action specific ARARs for Palisades Landfill are described bel ow
. 40 C F.R part 257 specifies federal requirement for the classification of solid

wast e di sposal facilities and associated practices. This regulation is not
applicable, since the wastes were placed in the landfill before 1979. However,



there are three substantive requirenents of subsections of 40 CF. R part 257 that
are relevant and appropriate; they are discussed below. Al though the three
subsections bel ow are rel evant and appropriate, ADECs substantive solid waste
requi renents contained in 18AAC60.410 will supersede the 40 CFR part 257 citations
when nore stringent.

Subsection 257.3)3 (Surface Water)

. Land areas that have been used for the disposal of solid wastes may not
di scharge pollutants into surface waters in violation of the dean Water Act
( NPDES) .
. Land areas that have been used for the disposal of solid wastes may not
di scharge dredge or fill material into surface waters in violation of the dean

Water Act (Section 404).

. Land areas that have been used for the disposal of solid wastes nay not cause
"non)poi nt" source pollution of surface waters in violation of State water
qual ity managenent plans (approved pursuant to Section 208 of the O ean Water
Act).

Subsection 257.3)6 (D sease)

. For land areas that have been used for the disposal of solid wastes, owners nust
m nimze the on)site popul ation of disease vectors by periodically applying
cover material or using other techniques as appropriate so as to protect public
heal t h.

Subsection 257.3)8 (Safety)

. The concentration of explosive gases generated by solid waste landfills may not
exceed 25 percent of the lower explosive limt (LEL) for gases in structures,
and the LEL at the property boundary.

. The owner/operator nust not allow uncontrolled public access to the solid waste
landfill area if that access coul d expose the public to health/safety hazards.

. RCRA Subtitle C (40 CF.R part 264, subparts F, G and N) specifies standards for
owners and operators of hazardous waste treatnent, storage, and disposal facilities.
This regulation is not applicable since the wastes were placed in the landfil
before 1980. Because waste di sposed of woul d be considered hazardous waste today,
substantive requirenents of subparts F, G and N are rel evant and appropriate
Subpart F establishes standards for the rel eases fromsolid waste nanagenent units.
Subpart G specifies requirenments for the closure and postcl osure care of hazardous
wast e managenent facilities. Subpart N designates standards for owners and
operators that dispose of hazardous waste in landfills.

The federal regulation, RCRA Subtitle D (40 CF. R Part 258) specifies standards for owners
and operators of nunicipal solid waste landfills. This regulation is not considered an ARAR
for this IRA since the wastes in the landfill were placed before 1991 and the | RA neets
certain substantive requirenments of Subtitle C, which are nore conservative than
correspondi ng requirenents in Subtitle D

. Substantive requirenents of the Fish and Wldlife Coordination Act (16 U S.C. 662
and 663), as per the regulations in 40 C F.R part 630(g), requires federal agencies
involved in actions that will result in the control or structural nodification of
any natural streamto take additional action to protect fish and wildlife resources
that may be affected by the action. Because Palisades Creek will be rerouted, the
substantive requirenents of these regulations are applicable for the RA  Under
these regul ations, the Navy will be required to "ascertain the means and neasures



necessary to mtigate, prevent and conpensate for project)related |osses of wildlife
resources and to enhance the resources."

. Several snall water areas are located in the central portion of the landfill and
appear to be man)made or created due to landfill settlement. These areas will be
filled during the IRA. Based on prelimnary observations, it appears that the snall
water areas are not wetlands. During the renedial design stage, a wetl ands
delineation will be made. |If the water areas are classified as wetlands, the
substantive requirenents of the Oean Water Act (Section 404) will be applicable.

. Substantive State of A aska Hazardous Waste Managenent Regul ations (18 AAC 62. 020)
establish applicable requirenents for the identification of hazardous waste. This
regul ation applies to the identification of potential hazardous waste that nay be
found during the IRA.  The regulation incorporates by reference 40 C.F.R 261.11 and
includes "the additional criterion of acute aquatic toxicity.

. Substantive State of A aska Solid Waste Managenent Regul ations (18 AAC 60.410) are
rel evant and appropriate requirenments for the closure of a solid waste landfill.

. Al aska Statues (AS 16.05.840) establish substantive requirenents for the protection
of fish. Because Palisades Creek will be rerouted, these substantive requirenents
are applicable to the I RA

12.2.2 Palisades Landfill Location)Specific ARARs
The I ocation)specific ARARs for Palisades landfill are described bel ow.

. Substantive requirenents of the National WIdlife Refuge system Regul ations (16 USC

668dd) are applicabl e because Adak Island is included in the Al aska Maritime

National WIldlife Refuge.

. State of Al aska Coastal Managenent Regul ations (6 AAC 80.130) specify relevant and
appropriate substantive requirenments for the protection of habitats.

12.2.3 Palisades Landfill Chem cal )Specific ARARs
Chemi cal )specific ARARs for Palisades Landfill are described bel ow
. Substantive requirenents of State of Al aska Solid Waste Managenent Regul ations (18
AAC 60.410(d)(2)(B,C, D)) are relevant and appropriate for the devel opnent of
chemical paraneters involving a long)termnonitoring plan for landfill closure.
12.2.4 Metals Landfill Action)Specific ARARs (Selected A ternative)
Action)specific ARARs for Metals Landfill are discussed bel ow
. Substantive requirenents of 40 C.F.R part 257, subsections 257.3)3, 257.3)6, and
257.3)8 are applicable unless the State is authorized to adm nister this program
and State's regulations are at |least as stringent as those in 40 CF. R part 257.

Subsections 257.3)3, 257.3)6, and 257.3)8 are as foll ows:

Subsection 257.3)3 (Surface Water)

. Land areas that have been used for the disposal of solid wastes may not
di scharge pollutants into surface waters in violation of the dean Water Act
( NPDES) .
. Land areas that have been used for the disposal of solid wastes may not
di scharge dredge or fill material into surface waters in violation of the dean

Water Act (Section 404).



. Land areas that have been used for the disposal of solid wastes nay not cause
"non)poi nt" source pollution of surface waters in violation of State water
qual ity managenent plans (approved pursuant to Section 208 of the O ean Water
Act).

Subsection 257.3)6 (D sease)

. For land areas that have been used for the disposal of solid wastes, owners nust
m nimze the on)site popul ati on of disease vectors by periodically applying
cover material or using other techniques as appropriate so as to protect public
heal t h.

Subsection 257.3)8 (Safety)

. The concentration of explosive gases generated by solid waste landfills may not
exceed 25 percent of the lower explosive limt (LEL) for gases in structures,
and the LEL at the property boundary.

. The owner/operator nust not allow uncontrolled public access to the solid waste
landfill area if that access coul d expose the public to health/safety hazards.

. RCRA Subtitle C (40 CF.R part 264, subparts F, G and N) specifies standards for
owners and operators of hazardous waste treatnent, storage, and disposal facilities.
This regulation is not applicable since the wastes were placed in the landfil
before 1980. Because of the potential of hazardous substances being placed in the
landfill, substantive requirements of Subparts F, G and N are rel evant and
appropriate. Subpart F establishes standards for the releases fromsolid waste
managenent units. Subpart G specifies requirenents for the closure and postclosure
care of hazardous waste nanagenent facilities. Subpart N designates standards for
owners and operators that dispose of hazardous waste in landfills

The federal regulation, RCRA Subtitle D (40 CF. R Part 258) specifies standards for owners
and operators of nunicipal solid waste landfills. This regulation is not considered an ARAR
for this IRA since the wastes in the landfill were placed before 1991 and the | RA neets
certain substantive requirements of Subtitle C, which are nore conservative than
corresponding requirenents in Subtitle D

. Substantive State of A aska Hazardous Waste Managenent Regul ations (18 AAC 62. 020)
establish applicable requirenents for the identification of hazardous wastes. This
regul ation applies to the identification of potential hazardous waste that nay be
found during the IRA. The regulation incorporates by reference 40 C.F.R 261.11 and
includes "the additional criterion of acute aquatic toxicity."

. Substantive State of A aska Solid Waste Managenent Regul ations (18 AAC 60.410) are
rel evant and appropriate requirenments for the closure of a solid waste landfill.

12.2.5 Metals Landfill Location)Specific ARARs (Sel ected Alternative)
Locati on)specific ARARs for Metals Landfill are discussed bel ow.

. The Coastal Zone Managenent Act (16 U.S.C 1451 et seq.), as per the regulations in
40 CF. R part 6.302(d), specifies that all federal activities in coastal areas
must, to the maxi num extent possible, be consistent with any "State Coastal Zone
Managenent Prograns."” The inpact of the I RA on the coastal zone is assessed, and if
the inmpacts to recognized off)site areas are significant and a State programis in
pl ace, a "consistency determnation” would be required as per 15 CF. R part 930

. Substantive requirenents of the National WIldlife Refuge Systemregul ations (16 USC
668dd) are applicabl e because Adak Island is included in the Al aska Maritime
National WIldlife Refuge



. Substantive requirenents of the State of A aska Coastal Managenent Regul ations (6
AAC 80.130) specify relevant and appropriate protection of habitats.

12.2.6 Metals Landfill Chemical )Specific ARARs (Sel ected Alternative)

. Substantive requirenents of State of Al aska Solid Waste Managenent Regul ations (18
AAC 60.410 (d)(2)(B, C, D) are relevant and appropriate for the devel opnent of
chemical paraneters involving a long)termnonitoring plan for landfill closure.

12.2.7 Metals Landfill Action)Specific ARARs (Contingent Alternative)

. RCRA Subtitle C (40 CF.R part 264, subparts Gand N specifies standards for
owners and operators of hazardous waste treatnent, storage, and disposal facilities.
The substantive requirenents of this regulation are applicable since hazardous
wastes were placed in the landfill after 1980. Subpart G specifies requirenents for
the closure and postclosure care of hazardous waste nmanagenent facilities. Subpart
N desi gnates standards for owners and operators that dispose of hazardous waste in
landfills.

. Substantive State of A aska Hazardous Waste Managenent Regul ations (18 AAC 62. 020)
establish applicable requirenents for the identification of hazardous wastes. This
regul ation applies to the identification of potential hazardous waste that nay be
found during the IRA.  The regulation incorporates by reference 40 C.F.R 261.11 and
includes "the additional criterion of acute aquatic toxicity."

. Substantive State of A aska Solid Waste Managenent Regul ations (18 AAC 60.410) are
rel evant and appropriate requirenments for the closure of a solid waste landfill.

12.2.8 Metals Landfill Location)Specific ARARs (Contingent Alternative)
Locati on)specific ARARs for Metals Landfill are discussed bel ow.

. The Coastal Zone Managenent Act (16 U.S.C 1451 et seq.), as per the regulations in
40 CF. R part 6.302(d), specifies that all federal activities in coastal areas
nmust, to the maxi num extent possible, be consistent with any "State Coastal Zone
Managenent Prograns." The inpact of the I RA on the coastal zone is assessed, and if
the inmpacts to recognized off)site areas are significant and a State programis in
pl ace, a "consistency determ nation" would be required as per 15 C F.R part 930.

. Substantive requirenents of the National WIldlife Refuge Systemregul ations (16 USC
668dd) is applicable because Adak Island is included in the A aska Maritine National
Wldlife Refuge.

. Substantive requirenents of the State of A aska Coastal Managenent Regul ations (6
AAC 80.130) specify relevant and appropriate protection of habitats.

12.2.9 Metals Landfill Chemi cal )Specific ARARs (Contingent Alternative)

. Substantive requirenents of State of Al aska Solid Waste Managenent Regul ations (18
AAC 60.410 (d)(2)(B, C, D) are relevant and appropriate for the devel opnent of

chemical paraneters involving a long)termnonitoring plan for landfill closure.
12.3 COsT
The sel ected alternative for Palisades Landfill, and the selected and contingent alternatives

for Metals Landfill will be designed to attain the RAGs. The selected | RA achieves this
| evel of effectiveness while mnimzing costs.



12. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNCOLOA ES OR
RESOURCE RECOVERY TECHNCOLOQ ES TO THE MAXI MUM EXTENT PRACTI CABLE

Al though the selected IRA for each landfill and the contingent alternative for Metals
Landfill has certain features of a permanent solution because of its use of a landfill cover
or cap and nonitoring progranms, this is an interimaction and nay not provide a final renedy
for the landfills. The FFA parties may propose additional activities at the landfills as
part of a final remedial action, based on the findings and concl usions of the basewi de R /FS.
Any additional activities will be docunented in the basew de RCD.

12.5 PREFERENCE FOR TREATMENT AS PRI NCI PAL ELEMENT

The selected interimrenedial action (and contingent alternative for Metals Landfill) is

bei ng undertaken primarily to prevent contact with potential contam nants within the
landfills and protect human health and the environment. The | RA does not enploy a treatnent
technol ogy as the principal alternative. At Palisades and Metals Landfill, |evels of

hazar dous substances do not currently appear to be releasing fromthe site at high
concentrations. Based on the nature of the sites today, what its potential mght be for
envi ronnental danmage in the future, and what costs would be incurred by inplenmenting a
treatnment alternative, an alternative that included treatnent was not selected for the | RA
or the contingent alternative. The cost to excavate and treat the wastes at the landfills
was prohibitively expensive.

13.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

After soliciting public comment |ast spring on actions designed to renedi ate Palisades and
Metal s Landfills, the FFA parties reconsidered the scope and scale of the April 1994 proposed
plan's preferred alternatives. As a result, the parties have determ ned that the actual

sel ected renedi es should be nodificati ons of those previously proposed to the public. The
nodi fi cations have becone possi bl e through an antici pated redesi gnation of the regul atory
status of one of the landfills (Metals Landfill), and should significantly enhance the

cost )effectiveness of the inplenented actions.

The proposed plan identified streamdiversion and landfill cap (Alternative 2) and waste
removal fromsurface water and landfill cap (Alternative 3) as the preferred alternative for
Pal i sades and Metals Landfills, respectively. The Navy reviewed all witten and verbal
comrents submtted during the public comrent period. Al coments and responses to comments
are provided in Appendi x B, Responsiveness Sunmmary. Very few public comments were received
on the interimaction proposed plan. Al though the comrents did not voice unani mous approval
for the preferred alternatives at the landfills, there appeared to be little opposition to
these actions. Commonly this would lead directly to selection and inplenentation of the
preferred alternatives. In this case, however, the FFA parties have concluded that certain
nodi fications to the preferred alternatives (Alternative 2 for Palisades Landfill and
Alternative 3 for Metals Landfill) will inprove the actual inplenmented actions. The reasons
for these nodifications have been previously discussed in Sections 11.1, "Palisades
Landfill," and 11.2, "Metals Landfill." Due to the nodifications to the preferred
alternatives presented in the proposed plan, the original RAGCs were nodified to devel op the
selected alternatives in the ROD

Based on the nodifications, Tables 6 and 7 conpare the scope of work or activity differences
between the original preferred alternatives as presented in the proposed plan and the
selected alternatives presented in Section 11 of this ROD. Only activities that were
affected by the nodification changes are presented in Tables 6 and 7. Activities that were
not affected by the nodifications are not presented.



Table 6
Scope of Work Modifications
Pal i sades Landfill

Oiginal Preferred Alternative

Al ternative 2 Sel ected Alternative
Infiltration barrier or landfill cap Landfill cover
Leachate col | ection system Not i ncl uded
Sl ope stabilization Not i ncl uded
Leachate nonitoring Stream and sedi nent nonitoring
Table 7
Scope of Work Modifications
Metal s Landfill
Oiginal Preferred Alternative
Alternative 3 Sel ected Alternative
Renoval of shoreline debris in northern section Not i ncl uded
of landfill
Cl eanup of east section of landfill Limted to surface debris
Hazar dous waste handling Not anti ci pated
Infiltration barrier or landfill cap Landfill cover
Not i ncl uded Site renoval eval uation of shoreline

debris in northern section of landfill

This will remain a landfill cap for the contingent alternative.
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APPENDI X B

RESPONSI VE SUMVARY
OVERVI EW

Thi s responsi veness sunmary addresses public comrents on the proposed plan for the interim
remedi al actions at NAF Adak, Palisades Landfill (Site 11) and Metals Landfill (Site 13).

The public comment period on the proposed plan was held fromApril 29 to May 29, 1994.

Public neetings to present and explain the proposed plan and solicit public comrents were
held on May 9, 1994, in Anchorage, A aska, and on May 11, 1994, at NAF Adak, Al aska. Menbers
of the public attended both meetings and seven persons offered 17 oral comrents that were
responded to at the nmeetings. During the public coment period, one |letter was received
offering six comments. A transcript of the proceedings of the public nmeetings and copies of
the letters received are available in the Adm nistrative Record

Because of the changes fromthe proposed plan's preferred alternative to the ROD s sel ected
alternative, a second comment period was conducted from January 16, 1995, to February 7
1995. The comment period was initiated through a fact sheet, with no public meetings being
conducted during the second comrent period. No public comrents were received during the
second conmment peri od

SUMVARY O COMMENTS ON THE PROPGCSED PLAN

Comrent s received at the public nmeetings and in letters during the first comment period are
summari zed and grouped according to simlar concerns or questions. In the follow ng

par agr aphs, the comments and responses are summarized. Although no public conments were
received on the ROD s selected alternatives during the second corment period, the conmments
presented on the proposed plan will also be applied to the selected alternatives, where
appl i cabl e.

Comment Four comments asked for confirnmation that the comrenters' reading of the
proposed plan or supporting docunments was accurate. Three of the comrents dealt with
possi bl e treatnment for |eachate and one of the comments dealt with the agencies that are
parties to the Federal Facilities Agreenent (FFA)

Response The proposed plan's interimrenedial actions at both sites do not include a
treatment process for |eachate. The actions at both sites do include capping to mninze the
production of |eachate and nmonitoring to neasure contamnant |evels against appropriate

anbi ent water quality criteria to determne the effectiveness of the interimrenedia

actions. At Palisades Landfill the proposed action includes construction of a | eachate
collection systemso that, if needed, a treatnent process could be added at a future date

wi thout the need to dig into the landfill site a second time. The configuration of Metals
Landfill does not provide a simlar opportunity to inexpensively provide for future | eachate
treatnent. However, if required in the future, |eachate treatnent would al so not require
destruction of elements constructed under the interimremedial action. The technica

nmenor andum supporting docunent di scusses possible Palisades Landfill |eachate treatnent and
estinmated costs in Section 4.4.12. For cost-estimating purposes, two treatnment systens were
consi dered necessary if treatment were required: an ion exchanger would treat inorganic
contam nants and an enhanced oxi dation and reducti on systemwoul d treat organic contani nants.

For the ROD s selected alternative at Palisades Landfill, the FFA parties |ooked carefully
at the nature of the site today, what its potential night be for environnental danage in the
future, and what costs would be incurred by inplenenting different elenments of the
alternative. It appeared that significant cost savings could be realized if, because of the
age of the site and the nature of the materials disposed of, a site)wide infiltration barrier
(cap) would not be required to protect the narine environment fromrel eases within the
landfill.



There is the possibility that harnful |evels of contam nants continue to exist in Palisades
Landfill; however, a presunption that the current contents of the landfill will not pose a
future risk to receptors is insufficiently conservative by itself For exanple, there nay be a
nunber of petroleumor solvent drums that are present at the site and have yet to rel ease
Because of this concern, the FFA parties evaluated a hypothetical drumrel ease scenario that
used worst case, but reasonable, assunptions about what materials could be in a drumat Adak
and how that material mght travel after being released at the site. The results of the

eval uation showed that even with no cover or cap on the site, it was very unlikely that such
a release woul d | ead to exceedances of regulatory criteria in Palisades Creek or the
nearshore Kul uk Bay environnent. This finding supports the assunption that a | eachate
treatnent systemis not required, The agencies that are party to the FFA are the Navy, United
States Environnental Protection Agency, and the Al aska Departnent of Environnenta
Conservation. In addition, the United States Fish and Wldlife Service participated in

di scussions | eading to the devel opnent of the Proposed Plan and ROD.

Conmmrent Four comment recommended minimzing intrusive activities into the landfills
Concern was expressed that the cure m ght be worse than the problem that highly intrusive
action would hold greater potential for creating problens, and acti ons now shoul d not create
hi gh possibility that the sites would have to be re)opened in the future

Response The sel ection of elenents in the proposed plan's alternatives and the
eval uation of alternatives in accordance with EPA's nine criteria did consider the topics
rai sed by these cooments. 1In evaluating alternatives under the "short)term effectiveness"

criteria, the potential for releases to the environnent and exposure of on-site personnel to
hazar dous substances wei ghed heavily in favor of alternatives the mnimze the need for
excavation in the existing landfills. The elenents of the proposed plan were sel ected using
EPA gui dance for addressing contam nated landfills, Presunptive Renedy for CERCLA Minici pa
Landfill Sites, which identifies containment as the appropriate response action or
presunptive renedy. The proposed interimrenedial action is consistent with this EPA
guidance. Although it is difficult to speculate what future renedial actions mght be
necessary, inplenenting stronger containment neasures would not require re-opening the sites.

The selected alternatives in the ROD are less intrusive than the preferred alternatives

presented in the proposed plan. For Palisades Landfill the |l eachate collection system and
sl ope stabilization will not be required under the selected alternative, thereby reducing
intrusive activities at the landfill. At Metals Landfill, waste renoval fromthe north

section shoreline included in the proposed plans preferred alternative has been elimnated in
the ROD s selected alternative

Conmmrent Three comrents raised questions relative to inplenentation of the |RA:X How

accurately do the el ectronagneti c surveys describe the area needing to be capped? How will
hazar dous chem cal s or perhaps chem cal weapons be dealt with? How will the potential for
rel ease of contam nation be controlled?

Response The FFA parties are al so concerned with controlling potential contam nation
rel eases. |In preparation of the proposed plan and ROD, the areas needing to be capped or
covered were estimated using the results of previous geophysical surveys, soil |ogs from

borings for investigations and installation of nonitoring wells, results of on)site visua
exam nations, and conparisons of 1946 topographic maps with topographi c maps produced from
1993 surveys. Al though specific techniques were not designed in the proposed plan, the cost
estimates include provisions for treating hazardous wastes that nay be encountered and for
reduced work crew productivity resulting fromlandfill excavation as conpared to sinple

eart hwork excavation. Under the ROD s selected alternatives, landfill excavation w |l not be
conducted. Therefore, cost estimates did not include provisions for treating hazardous
wastes that may have been encountered

In general, all these items will receive nore specific attention during future phases of the
IRA.  Inplenmentation of the I RA under the proposed plan will involve preparation of a
remedi al design, preparation of a work plan for renedial action, and execution of the



remedi al action work plan. These phases will include describing nore specifically the extent
of the landfill; preparing site)specific health and safety plans to be inplenented during
remedi al action; devel opi ng design solutions for treating hazardous wastes, if they are
encount ered; and desi gning neans for controlling and minimzing the potential for rel ease of
contami nation fromthe site as a result of renedial actions. |Inplenentation of the | RA under
the ROD s selected alternatives will involve all phases included under the proposed plan
except devel opi ng design solutions for treating hazardous wastes.

Preferred and sel ected | RA neasures that the FFA parties agree upon will be described in
docunents that will be available in the Adak Information Repository and future Adak fact
sheets/ mailers

Conmmrent Four comments were addressed on issues of design and the need to take natura
events into account. The potential for waste to cone in contact with the environnent as a
result of earthquakes, tsunam, stormwaves, frost heave cracking in a clay cap, and sinple
rusting was nentioned

Response The I RA process is being inplenented to react to an existing problem The
landfills are obviously located in a vulnerable position. Since the FFA parties have little
control over the landfill |ocations, reasonably designed safeguards will be incorporated to

m ni m ze damage caused by natural processes. As the landfills presently exist, the rel ease
of contam nation to the environment as a result of a natural event is quite possible. At
both landfills, waste is presently in contact with either surface or narine waters. Severe
storns or earthquakes coul d cause even nore material to come in contact with these waters if
the steep slopes at Palisades Landfill and the north section of Metals Landfill should

coll apse. The uncovered debris at both sites is currently exposed to the oxidizing effects
of natural events.

The preparation of the proposed plan did consider how el ements of the plan mght be affected
by natural events. Principally, these considerations are reflected in the cost estimtes, as
noted in the technical nenmorandum supporting docunent. Mbving the waste out of water

frequency of maintenance, reinforcenment of the Palisades Landfill slope, and the selection of
materials were all influenced by the risk of future natural events.
In devel oping the selected alternatives for Palisades and Metals Landfill, the FFA parties

| ooked carefully at the nature of the site today, what its potential mght be for
environnental danage in the future, and what costs would be incurred by inplenenting
different elenents of the alternative. |t appeared that significant cost savings could be
realized if, because of the age of the site and the nature of the materials disposed of, the
materials in the ravine at Palisades Landfill and the shoreline debris along the north
section of Metals Landfill would not be renoved. The FFA parties believe that the risk to
nari ne receptors, based on the current know edge of the types of nmarine aninals that inhabit
the area and the appearance of the exposed and weat hered debris in the ravine, on the
shoreline, and in contact with Kuluk Bay, should be mninal. These exposures are possible,
but there are no indications that animals inhabiting or frequenting the landfill or shoreline
debris are immnently at risk. A nore rigorous evaluation of the risks posed by the exposed
debris on the shoreline and in contact with Kuluk Bay will be included w thin the scope of

t he basew de RI/FS.

As with the preceding comrent, these itens will receive nore specific attention during future
phases of the IRA. Inplenentation of the IRAw Il involve preparation of a renedial design
preparation of a work plan for renedial action, and execution of the renedial action work
plan. Preparation of the renedial design, in particular, will again focus on the construction
elenments and naterials that best suit the Adak environnent.

Conmmrent One comment asked whether the novenent of groundwater and | eachate in the rock
wal | s of the Palisades ravine had been considered

Response It is believed that the bedrock of the Palisades ravine is a considerable
deterrent to water noving downward after it has exited the bottomof the landfill. From



information and observations available at this tine, it appears that water infiltrates the

landfill, reaches the bedrock surface, and flows towards the existing Palisades O eek
streanbed. Two observations support this belief. First, streamflow neasurenents of
Pal i sades Creek, taken above and bel ow the landfill soon after rainfall events, showed a

consistent increase in flow fromupstreamto downstream This suggests that little surface
flowis lost to bedrock infiltration and that surface flow is being recharged as it passes
through the landfill. Second, as a part of previous site investigations, the areas of
exposed bedrock in ravine were examned in a search for springs or seeps that would indicate
novenent of groundwater. No seeps were found, indicating that the tightness of the bedrock
formati on does not allow a significant anount of water novenent under the conditions found at
Pal i sades Landfill.

Conmmrent Two comments concerned the nonitoring program One asked how the program woul d
be conducted considering the reduction of personnel on Adak. The second inquired whether it
is possible to reduce the 30)year nonitoring period and its cost.

Response It is not anticipated that Navy personnel woul d performthe nonitoring work.
The preferred and sel ected alternatives in the proposed plan and ROD, respectively, does
assune that the Navy will continue operations on Adak Island and will be able to provide

| ogi stical support, such as electricity. The cost estinate is based upon contract personne
performng this work.

For the purpose of estinmating costs for the preferred and selected alternatives, it was
assuned that nonitoring woul d be conducted for a 30)year period. Regulations would allow for
nodi fication of the nonitoring programand/or a reduction in the period of nonitoring
provided there is sufficient protection of hunan health and the environnment. Upon conpletion
of the basewi de RI/FS and issuance of a ROD, schedul ed for 1998, the Navy antici pates
establ i shing one long)termnonitoring programfor all basew de needs.

Comment Three comments concerned what i s known about contamination at the sites. How
nmany sanpl es were taken and what was found? Was the waste dunped in seal ed or open

contai ners? Wiat additional information has been gathered since the 1986 site assessnent
survey?

Response Several investigations have been conducted on the Palisades and Metals
Landfills since the 1986 assessnent. Data in the supporting docunentation at the information
repositories show that chem cals have been detected at the sites. It is not known whether

waste was dunped in open or closed containers. No other infornmation is avail abl e concerning
these sites.

Conmmrent One comment expressed concern over past inpacts to the marine environnment
adj acent to Palisades and Metals Landfills.

Response It is unknown whether harnful |evels of chem cals have been rel eased into the
near )shore marine environment adjacent to the landfills. The imedi ate objective of the IRA
istolimt potential exposure to on)site chem cals and reduce the potential for off)site
mgration of chemcals. Placing cover nmaterial on the landfills and controlling surface
wat er run)on and run)off were identified as actions that woul d reduce | eachate production and
the potential for chemical mgration fromthe sites. Tissue sanples frommarine plants and
animals that might conme into contact with chemcals potentially released fromthe sites have
not yet been collected under the Navy Installation Restoration Program (IRP). The eval uation
of possible inpacts to the near)shore nmarine environnent will be addressed in the basew de
remedi al investigation scheduled to start in the fall of 1996

Conmmrent One comment expressed concern about investigation at other sites
Response Thi s proposed plan addresses only those issues concerning Palisades and Metal s
Landfills. Investigations of other sites on Adak Island are being addressed under different

I RP projects.



APPENDI X C

ANALYTI CAL RESULTS FROM PREVI OUS | NVESTI GATI ONS
Data Qualifiers

The followi ng data qualifiers are used on the summary tables. Only those conmpounds detected
at |l east once during quarterly sanpling are listed.

Organic Anal ysis

B Analyte is found in both the associated nmethod bl ank and in the sanple. It indicates
possi bl e/ probabl e bl ank contam nation and warns the data user to take appropriate action.

E Conpounds whose concentration exceed the calibration range of the GO M instrument for
that specific analysis.

J Estimated concentration for tentatively identified compounds (TlICs) or when the presence
of a compound is quantitated to be | ess than the Contract Required Quantitation Limt
(CRQ) but greater than zero.

N Presunptive evidence of a TIC

U Compound was anal yzed for but not detected above the reported sanple quantitation limt.

I norgani c Analysis: Concentration (C Qualifiers

B Reported value is less than the CRDL but greater than or equal to the Instrunental
Detection Limt (IDL).

U Anal yte was not detected above the reported sanple detection linit.

Inorganic Analysis: Qality Control (Q Qualifiers

E Reported value is estimated due to the presence of an interference. An explanatory note
must be included in the data package narrative.

N Spi ked sanpl e recovery not within control limts.

S Reported val ue was determ ned by the Method of Standard Additions (NBA)

W Post )di gestion spi ke for Furnace Atonmic Absorption analysis is out of control limts.

*

Duplicate analysis not within control limts.



Table O)1
Detected Chenmicals in D fferent Environnental Media at

Pal i sades Landfill Fromthe 1988 Site Investigation
Upgr adi ent Downgr adi ent
Surf ace Sur f ace Surface
Wt er Sedi ment Wt er Sedi ment Soil s
Anal yte (ng/L) (19/ kg) (ng/L) (ng/L) (19/ kg)

Vol atil e Organi ¢ Conpounds
ND ND ND ND ND

Sem vol atil e Organi ¢ Conpounds

Phenant hr ene 10 W 170 W R 450 J 160 J
Ant hr acene 10 W 170 W R 340 W 190 J
Fl uor ant hene 10 W 170 W R 460 J 340 W
Pyrene R 170 W R 470 J 190 J
Benzo( a) ant hr acene R 170 W R 180 J R
Chrysene R 170 W R 260 J 140 J
Benzo( k) f | uor ant hene 10 W R 10 W 540 J R
Benzo( a) pyr ene 10 W R 10 W 270 J R
Tl C hydr ocar bons ND 1,300 JN ND 29,100 JN 36,600 JN
PCBs/ Pest i ci des
Arocl or 1260 1.0 U 200 U 1.0 U 1, 500 150 J
O ganochl orine pesticides ND ND ND ND ND
Metal s
Arsenic 2.0 W 9, 200 2.0 W 25, 000 21, 2000
Cadm um 5.0 U 850 5.0 U 4,100 3,900 J
Chr om um 10.0 U 12,200 J 10.0 U 34, 100 26, 100 J
Copper 25.0 U 27, 200 25.0 U 141,000 119, 000
Lead 2.0U 14, 400 3.0 291, 000 358, 000
N ckel 40.0 U 8, 900 40.0 U 40, 900 28,700 J
Si |l ver 10.0 U 720 10.0 U 2,000 1, 800
Zinc 35.0 U 144,000 J 21.0 U 820, 000 765, 000
Total Petrol eum Hydr ocar bons
ND NA ND NA NA

Not es:

R ) The data were rejected and are unusabl e.

ND ) The anal yte was not detected

NA ) The anal yte was not anal yzed

Source: Tetra Tech 1989. Site Inspection Report, Naval Air Station Adak, Adak Island, A aska. Volune 1:
Field Report. TC)3603)02.



Tabl e C)2

Statistical Summary of Valid Analytical Results for Site 11

1990 Investigation

Quantity
Par anet er Anal yzed
Matrix: Surface Water (ng/L)

Al umi num
Bari um
Cal ci um
Copper
Iron
Magnesi um
Mangese
Mer cury

Ni cke

Pot assi um
Sodi um
Vanadi um
Zi nc

WP W WWW oy Wy W

Matrix: Sedi nent (ng/kg)

Al um num 3
Bari um 3
Benzo(b) ant hracene 3
Benzo(k) f 1 uor ant hene 3
Benzo(a) f | uor ant hene
Benzoic acid

Cadmi um

Cal ci um

Chrom um

Chrysene

Cobal t

Copper

Fl uor ant hene

Iron

Lead

Magnesi um

w

W w®ww®WwWwww

Per cent

Frequency of

PR RPRPRORPRRPRRPRERRRE PR

P WP WL, P WRRPRORFRWWWR P

Det ecti on

. 00E+02
. 00E+02

. 00E+02
. 00E+02
. 00E+02
. 00E+02
. 00E+02
. 00E+02
. 67E+01
. 00E+02
. 00E+02
. 00E+02
. 00E+02

. 00E+02
. 00E+02
. 33E+01
. 33E+01
. 33E+01
. 00E+02
. 33E+01
. 00E+02
. 00E+02
. 33E+01
. 00E+02
. 00E+02
. 33E+01
. 00E+02
. 33E+01
. 00E+02

Zone 1

Quantity

Det ect ed

Not

N

Quantity
Det ect ed

W WWWNWWWWWWw ww

P WOURRPNNRARO OA

M ni mum
Det ect ed
Val ue

. 40E+02
. 00E+00

74E+03

. O0E+00
. 7T9E+02
. 09E+03
. 30E+01

00E-01
00E+01

. 00E+02
. 85E+03
. O0E+00
. 80E+01

. 07TE+04
. 89E+01
. 50E)02
. 70E)02
. 10E)02
. 00E)02
. 20E+00
. 09E+03
. 02E+01

30E-01

. 10E+00
. 44E+01
. 00E)01
. 81E+04
. 90E+01
. 16E+03

Maxi mum
Det ect ed
Val ue

P RRPRPRNRPRPODNMRPLR PN

. 10E+03
. 90E+01

. 03E+04
. 40E+01
. 72E+03
. 50E+03
. 57E+02
. 00E-01
. 00E+01
. 10E+03
. 09E+04
. 20E+01
. 40E+02

. 08E+04
. 54E+01
. 50E)02
. 70E)02
. 10E)02
. 00E)01
. 20E+00
. 31E+04
. 71E+01

30E-01

. 34E+01
. 07E+01
. 00E)01
. 83E+04
. 90E+01
. 37E+04



Tabl e C)2 (Conti nued)
Statistical Sunmary of Valid Analytical Results for Site 11, Zone 1 1990 Investigation

Per cent Quantity M ni mum Maxi mum
Quantity Frequency of Not Quantity Detected Detected
Par arret er Anal yzed Det ecti on Det ect ed Det ect ed Val ue Val ue
Manganese 3 1. 00E+02 3 5. 70E+02 1. 81E+03
N ckel 3 1. O0E+02 3 8. 00E+00 2. 10E+01
Phenant hr ene 3 3. 33E+01 2 1 4. 40E+01 4. 40E+01
Pot assi um 3 1. 00E+02 3 3. 87E+02 9. 06E+02
Sodi um 3 1. 00E+02 3 1. 12E+03 2. 21E+03
Vanadi um 3 1. 00E+02 3 7. 36E+01 1. 34E+02
Zi nc 3 1. 00E+02 3 8. 45E+01 1. 97E+02
Mat ri x: Subsurface Soil (ng/kg)
2)But anone 5 4. 00E+01 3 2 3. 20E)02 4. 70E)02
Acet one 5 6. 00E+01 2 3 2. 00E)02 2. 60E)01
Al um num 5 1. 00E+02 5 2. 42E+04 3. 86E+04
Bari um 5 1. 00E+02 5 2. 81E+01 1. 12E+01
Benzoi c Acid 5 6. 00E+01 2 3 4. 30E)01 5. 60E)01
Cadm um 5 2. 00E+01 4 1 8. 00E)01 8. 00E)01
Cal ci um 5 1. O0E+02 5 5. 79E+03 1. 08E+04
Carbon Disul fide 5 2. 00E+01 4 1 3. 10E)03 3. 10E)03
Chr om um 5 1. 00E+02 5 3. 90E+00 2. 51E+01
Cobal t 5 1. 00E+02 5 3. 60E+00 1. 53E+01
Copper 5 1. 00E+02 5 2. 39E+01 6. 38E+01
Et hyl benzene 5 2. 00E+01 4 1 7. 00E)04 7. 00E)04
Iron 5 1. 00E+02 5 1. 55E+04 2. 93E+04
Lead 5 4. 00E+01 3 2 8. 00E+00 8. 00E+00
Magnesi um 5 1. O0E+02 5 2. 20E+03 1. 75E+04
Manganese 5 1. O0E+02 5 2. 14E+02 9. 75E+02
Met hyl ene Chl ori de 5 6. 00E+01 2 3 1. 10E)03 3. 20E)03
N ckel 5 1. 00E+02 5 4. 003+00 2. 00E+01
Pot assi um 5 1. 00E+02 5 3. 65E+02 1. 06E+03
Sel eni um 5 2. 00E+01 4 1 1. 10E+01 1. 10E+01
Sodi um 5 1. 00E+02 5 1. 20E+03 2. 78E+03
Tol uene 5 1. 00E+02 5 8. 00E)04 2. 50E)02
Vanadi um 5 1. 00E+02 5 5. 66E+01 9. 35E+01



Tabl e C)2 (Conti nued)
Statistical Summary of Valid Anal ytical

Par anet er

Xyl enes
Zinc

Per cent

Quantity
Anal yzed

5
5

Matri x: Goundwater (1g/L)

Al um num
Bari um
Beryllium
Cadm um
Cal ci um
Chrom um
Cobal t
Copper
Iron
Magnesi um
Manganese
Mer cury

N ckel

Pot assi um
Sel eni um
Sodi um
Thal I'i um
Vanadi um
Zi nc

NN NN DNDNNDNNDNDNDDNNDNDNDNDNDNDNDNDN

8
1

PR UORPUORRPRUORPREPRRPPR PR RR

Results for Site 11, Zone 1 1990 I|nvestigation

Frequency of
Det ecti on

. 00E+01
. 00E+02

. 00E+02
. 00E+02

. 00E+02
00E+01

. 00E+02
. 00E+02
00E+02
00E+02

. 00E+02
. 00E+02

. 00E+02
00E+01

. 00E+02
. 00E+02
00E+01
. 00E+02
. 00E+01

. 00E+02
. 00E+02

Quantity

Not Quantity
Det ect ed Det ect ed

1 4
5
2
2
2
1 1
2
2
2
2
2
2
1 2
1
2
2
1 1
2
1 1
2
2

M ni mum
Det ect ed

Val ue

4

. 00E)04
2

51E+01

. 97E+04
. 7T6E+02

. 00E+00

00E+00

. 12E+04
. 80E+01
. 70E+01
. 60E+01

. 63E+04
. 45E+04
. 30E+03
. 00E)01
. 00E+01
. 40E+03
. 00E+01
. 25E+04
. 00E+01

. 50E+01
. 50E+01

Maxi num

Det ect

ed

Val ue

5

9.

. 60E)03
18E+01

. 27E+05
. 47E+03

. 00E+00
00E+00

. 34E+05
. 94E+02
. 93E+02
. 04E+03

. 22E+05
. 08E+05
. 30E+04
. 00E)01
. 70E+02
. 78E+04
. 00E+01
. 34E+04
. 00E+01

. 15E+03
. 98E+02



Table C)3
Statistical Summary of Valid Anal ytical
1990 I nvestigation

Per cent

Quantity
Par arret er Anal yzed

Matrix: Surface Water (ug/L)

Al um num
Bari um
Cal ci um
Copper
Iron
Magnesi um
Manganese
Mer cury

N cke

Pot assi um
Sodi um
Vanadi um
Zi nc

Wew Ww®Wwww Ww www

Matrix: Sedi ment (ng/kg)

Acet one

Al um num

Ant i nony

Bari um
Benzo(a) ant hr acene
Benzo( b) f | uor ant hene
Benzoic Acid

Cadm um

Cal ci um

Chr om um

Chrysene

Cobal t

Copper

Fl uor ant hene

Iron

W wWwWwwwww®Ww Wwwwaow

PR PR RPRRPRPRPRPPRBR

P WR RPWORRPROR WWERWR O

Results for Site 11, Zone 2

Frequency of
Det ecti on

. 00E+02

. 00E+02
. 00E+02
. 00E+02

00E+02
00E+02

. 00E+02
. 00E+02

00E+02

. 00E+02
. 00E+02

. 00E+02
. 00E+02

. 67E+01
. 00E+02

. 33E+01
. 00E+02
. 33E+01

33E+01

. 00E+02
. 67E+01

00E+02

. 00E+02
. 33E+01
. 00E+02

. 00E+02
. 33E+01

. 00E+02

Quantity
Not

Det ect ed

Quantity
Det ect ed

WWWWWWwWwWw ww ww w

WP WWRLR WWON®WRPRR, W, WN

M ni num Maxi mum

Det ect ed Det ect ed

Val ue Val ue
5. 70E+02 7. 00E+02
3. 00E+00 9. 00E+00
1. 52E+03 9. 80E+03
1. 10E+01 1. 30E+01
2. 65E+02 1. 11E+03
8. 60E+02 2. 95E+03
1. 10E+01 5. 00E+01
1. 00E+01 1. 00E+01
2. 00E+01 3. 00E+01
6. 00E+02 8. 00E+02
6. 65E+03 1. 07E+04
3. 00E+00 6. O0E+00
1. 30E+02 1. 83E+02
1. 10E- 02 3. 40E)02
1. 62E+04 3. 45E+04
1. 50E+01 1. 50E+01
3. 63E+01 1. 11E+02
7. 20E)02 7. 20E)02
1. 40E)01 1. 40E)01
7. 60E)02 1. 20E)01
2. 10E+00 2. 70E+00
6. 79E+03 2. 28E+04
7. 40E+00 3. 35E+01
1. 00E)01 1. 00E)01
1. 10E+01 1. 55E+01
6. 15E+01 5. 39E+02
3.40E)01 3.40E)01
3. 20E+04 1. 23E+05



Tabl e C)3 (Conti nued)

Statistical Summary of Valid Anal ytical

1990 I nvestigation

Par anet er

Lead

Magnesi um
Manganese

Mer cury

Met hyl ene Chl ori de

N ckel

Phenant hr ene
Pot assi um

Sel eni um

Sodi um

Thal | i um

Vanadi um

Zi nc

Matri x: Subsurface Soil

2)But anone
Acet one

Al um num
Bari um

Benzoic Acid
Cal ci um
Carbon D sul fide
Chr om um
Cobal t
Copper
Et hyl benzene
Fl uor ant hene
Iron
Lead

Magnesi um
Manganese

Per cent

Quantity
Anal yzed

Www®www®WwwWww ww w®

(mo/ kg)

mmmmmmmmmmmmmmmm

PR OR ORFR WK WWRPR P

PR AR NRPRPPRPRNPRPARLPOO

Results for Site 11, Zone 2

Frequency of
Det ecti on

. 00E+02
. 00E+02

00E+02

. 33E+01
. 33E+01
. 00E+02

33E+01
00E+02

. 67E+01

00E+02
67E+01

. 00E+02
. 00E+02

. 00E+01
. 00E+01

00E+02

. 00E+02

00E+01

. 00E+02
. 00E+01

00E+02

. 00E+02

00E+02
00E+01

. O0E+01
. 00E+02
. O0E+01

. 00E+02
. 00E+02

Quantity
Not

Det ect ed

NN

Quantity
Det ect ed

WWNWOWN RPWPRERE WWwWw

QO N0 RPN OO O O OO0 N W

M ni mum Maxi num

Det ect ed

Val ue

OB NEPLP NP ONMOO P

NWNEFE NNDNWPARPRPDNEDNOWWOM

. 80E+01
. 01E+03
. 69E+02

. 90E)01
. 00E)04
. 00E+00
. 50E)01
. 73E+02
. 00E+01

. 10E+03
. 00E+01

. 83E+01
. 52E+01

. 70E)02
. 10E)02
. 00E+04
. 61E+01
. 10E)01
. 74E+03
. 50E)03
. 40E+00
. 70E+00
. T4E+01
. 00E)04
. 00E)02
. 58E+04
. 00E+00
. 49E+03
. 29E+02

VO RWNANRE NP OF NOO R

Det ect ed
Val ue

. 44E+02

. 50E+03
. 7T9E+03

. 90E)01
. 00E)04

. 40E+01

50E)01

. 41E+02
. 50E+01

. 15E+03
. 50E+01

. 47E+01
. 80E+02

. 20E)01

. 90E)01
. 20E+04

. 58E+01

. 40E)01
. 14E+03

. 50E)03

36E+01

. 00E+01
. 97E+01
. 50E)03
. 00E)02
. 69E+04
. 10E+01
. 25E+03
. 82E+02



Tabl e C)3 (Conti nued)
Statistical
1990 I nvestigation

Par anet er

Met hyl ene Chl ori de

N cke
Phenant hr ene
Pot assi um
Pyrene

Sodi um

Tol uene
Vanadi um

Xyl enes

Zi nc

Bi s(2)et hyl hexyl ) pht hal ate

Matri x: G oundwater (pg/L)

2)But anone
4)Met hyl phenol
Al um num
Bari um
Benzene
Beryllium
Cal ci um

Chr om um
Cobal t

Copper

Et hyl benzi ne
Iron

Magnesi um
Manganese
Mer cury
Napht hal ene
N ckel

Pot assi um

Quantity
Anal yzed

5
5
5
5
5
5
5
5
5
5
5

NN RPN OONoNYDNONMNDIIN oD NDERE N

Summary of Valid Anal ytical

Results for Site 11, Zone 2

Per cent

O O O NE NP A

PO RPORRPRPORORRE OURRE O

Frequency of
Det ecti on

. 00E+01
. 00E+02

00E+01
00E+02

. 00E+01

00E+02
00E+01

00E+02

. 00E+01

. 00E+02
. O0E+01

. 00E+01

. 00E+02
. 00E+02

00E+02
00E+01

. 00E+01
. 00E+02

00E+02

00E+01
00E+02

. 00E+01

00E+02

00E+02
00E+02

. O0E+01
. 00E+02
. 00E+01
. 00E+02

Quantity
Not
Det ect ed

3

Quantity
Det ect ed

PO WO MO PFRPORPON

NFPFPFEPDNMNNMNNMNEDNEFEPDNMNNPEPEPREPRPNMNDNDRE PR

M ni mum
Det ect ed

Val ue

AN BADNOPFRPWERPWW

. 30E)03
. 00E+00
. 80E)01
. 20E+02
. 00E)01
. 86E+02
. 80E)03
. 91E+01
. 90E)03
. 24E+01
. 20E)02

. 10E+00

. 00E+00
. 7T7TE+04

. 60E+01
. 00E+01

. 00E+00

. 25E+04
. 00E+00
. 80E+01

30E+01

. 60E+00
. 60E+05
. 32E+04
. 46E+03
. 00E- 01
. 00E+00
. 00E+01
. 80E+03

PR UORNNRP®ORPR O

Maxi num

Det ect ed
Val ue

. 40E)03
. 30E+01
. 80E)01
. 79E+02
. 00E)01
. 50E+03

10E)02

. 24E+02
. 50E)02
. 08E+01
. 40E)01

. 10E+00

. 00E+00
. 44E+05
. 40E+02
. 00E)01
. 00E+00
. 92E+04
. 60E+01
. 80E+01

17E+02

. 60E+00
. 57E+05

65E+04

. 23E+03
. 00E)01
. 00E+00
. 00E+01
. 60E+03



Tabl e C)3 (Conti nued)

Statistical Summary of Valid Anal ytical

1990 I nvestigation

Par anet er

Sel eni um
Sodi um
Tol uene
Vanadi um
Vinyl Chloride
Xyl enes
Zi nc
Bi s(2)et hyl hexyl e) pht hal at e

Per cent
Quantity

Results for Site 11, Zone 2

Frequency of

Anal yzed Detection

P NN DNNDNNDDN

R RROR R ag

. 00E+01

. 00E+02
. 00E+01
. O0E+02
. 00E+01

. 00E+02
. O0E+02

. 00E+02

Quantity
Not
Det ect ed

Quantity
Det ect ed

P NONERPENREN PR

NN PPN

M ni mum

Det ect ed
Val ue

. 00E+01

. 93E+04
. O0E+00
. 50E+01
. 20E+00

. 50E+01
. 10E+01

. O0E+00

Maxi num

Det ect ed
Val ue

. 00E+01

. 47E+04
. 0OOE+00
. 51E+02
. 20E+00

. 60E+01
. 94E+02

. 00E+00

NFRRPNPWO®



Table C)4
Statistical Summary of Valid Analytical Results for Site 11, Zone 3
1990 I nvestigation

Per cent Quantity M ni mum Maxi mum
Quantity Frequency Not Quantity Det ect ed Det ect ed
Par arret er Anal yzed Detection Det ect ed Det ect ed Val ue Val ue

Matrix: Surface Water (pug/L)

Al um num 2 1. 00E+02 2 4. 60E+02 5. 10E+02
Bari um 2 1. 00E+02 2 8. 00E+00 8. 00E+00
Cal ci um 2 1. 00E+02 2 9. 70E+03 9. 82E+03
Copper 2 1. 00E+02 2 1. 10E+01 1. 10E+01
Iron 2 1. 00E+02 2 6. 99E+02 7.47E+02
Magnesi um 2 1. O0E+02 2 2. 88E+03 2. 89E+03
Manganese 2 1. 00E+02 2 2. 90E+01 2. 90E+01
Mer cury 2 5. 00E+02 1 1 1. 00E+01 1. 00E)01
N ckel 2 1. 00E+02 2 1. 00E+01 2. 00E+01
Pot assi um 2 1. 00E+02 2 8. 00E+02 8. 00E+02
Sodi um 2 1. 00E+02 2 1. 06E+04 1. 08E+04
Vanadi um 2 1. 00E+02 2 2. 00E+00 3. 00E+00
Zi nc 2 1. 00E+02 2 9. 20E+01 9. 20E+01
Matrix: Sedi ment (ng/kg)
Al um num 6 1. 00E+02 6 8. 63E+03 2. 23E+04
Ant hr acene 6 1. 07E+01 5 1 6. 40E)02 6. 40E)02
Arseni c 6 1. 07E+01 5 1 1. 60E+01 1. 60E+01
Bari um 6 1. 70E+02 6 9. 50E+00 1. 13E+03
Benzo( a) ant hr acene 6 3. 33E+01 4 2 1. 60E)01 2.10E)01
Benzo( a) pyr ene 6 3. 33E+01 4 2 1. 10E)01 1. 50E)01
Benzo(b) f| uor ant hene 6 3. 33E+01 4 2 2. 40E)01 2. 70E)01
Benzo( k) f | uor ant hene 6 3. 33E+01 4 2 1. 40E)01 2. 00E)01
Benzoic acid 6 5. 00E+01 3 3 4. 60E)02 1. 20E)01
Beryl I'i um 6 1. 67E+01 5 1 2. 00E)01 2. 00E)01
Cadm um 6 1. 00E+02 6 5. 00E)01 3. 80E+00
Cal ci um 6 1. 00E+02 6 5. 73E+03 6. 78E+04
Chr om um 6 1. 00E+02 6 8. 00E)01 1. 03E+02
Chrysene 6 3. 33E+01 4 2 2. 40E)01 3. 30E)01



Table C)4
Statistical Summary of Valid Analytical Results for Site 11, Zone 3
1990 I nvestigation

Per cent Quantity M ni mum Maxi mum
Quantity Frequency of Not Quantity Detected Detected

Par arret er Anal yzed Detection Detected Detected Val ue Val ue
Cobal t 6 1. O0E+02 6 4. 00E+00 1. 99E+01
Copper 6 1. O0E+02 6 1. 84E+01 1. O5E+02
Fl uor at hene 6 3. 33E+01 4 2 2. 80E)01 3.40E)01
Iron 6 1. 00E+02 6 1. 77E+04 1. 09E+05
Lead 6 8. 33E+01 1 5 5. 90E+00 5. 95E+02
Magnesi um 6 1. 00E+02 6 6. 32E+03 9. 21E)03
Manganese 6 1. O0E+02 6 4. 03E+02 2. 19E+03
Mer cury 6 1. 67E+01 5 1 7. 00E)02 7. 00E)02
N ckel 6 8. 33E+01 1 5 1. 10E+01 3. 40E+01
Phenant hr ene 6 3. 33E+01 4 2 2. 00E)01 3. 00E)01
Pot assi um 6 1. 00E+02 6 3. 65E+02 7. 88E+02
Sel eni um 6 1. 67E+01 5 1 2. 30E+01 2. 30E+01
Sodi um 6 1. 00E+02 6 7. 58E+02 1. 72E+03
Thal i um 6 2. 00E+01 4 1 2. 20E+01 2. 20E+01
Vanadi um 6 1. 00E+02 6 1. 67E+01 6. 41E+01
Zi nc 6 1. 00E+02 6 5. 98E+01 8. 85E+02
Bi s(2)et hyl hexl e) pht hal at e 6 1. 67E+01 5 1 1. 20E)01 1. 20E)01



Table C)5
Maxi mum Det ect ed Chemi cal Concentrations Fromthe 1989 SI Report

Metal s Landfill
G oundwat er Surface Soil Subsurface Soils

Consti t uent (mg/ L) (19/ kg) (19/ kg)
Sem vol atil e Organi ¢ Conpounds
Phenant hr ene 10 W 460 J 170 U
FI or ant hene 10 W 748 J 170 U
Pyr ene 10 W 640 J 170 U
Benzo( a) ant hr acene 10 W 490 J 170 U
Chrusene 10 W 520 J 170 U
Benzo(b) f | uor ant hene 10 W 800 J 170 U
Benzo( a) pyr ene 10 W 450 J 170 U
I ndeno( 1, 2, 3)cd) pyrene 10 W 300 J 170 U
TI Ca hydr ocar bons ND 110, 000 JN 170 U
TI Ca unknow 100 JN ND ND
O ganochl ori ne Pestici des
Del t a)BHC 0.073 N 25 U 9.2 U
PCBs
Arocl or 1260 1U 980 18 U
Met al sb
Arsenic 2.0 W 16, 000 J 8, 100
Cadm um 5.0 W 1,300 J 450
Chr om um 10.0 U 50, 000 J 7, 200
Copper 25.0 U 91, 800 29, 500
Lead 3.2 99, 700 4, 400
N ckel 40.0 U 31,200 J 7,500 J
Si | ver 10.0 U 4, 000 800 U
Zinc 364 163. 000 J 27,800 J

a Tentatively identified conpound

b G oundwat er data shown as di ssol ved concentrations

Not es:

ND)The constituent was not detected.

Source: Tetra Tech. 1989. Site Inspection Report, Navel Air Station Adak, Adak Island, A aska. Vol une
1. Field Report. TC)3603)02.



Table C)6

Maxi mum Det ect ed Chemi cal Concentrations Fromthe 1992 ESI Report

Metal s Landfill
Consti t uent
Vol atil e Organi ¢ Conpounds
Benzi ne

2)But anone

Car bon di sul fide

Chl or of orm

1, 1)Di chl or oet hene

ci s)1, 2)Di chl or oet hene
Et hyl benzene

Tol uene

1,1, 1)Tri chl or oet hane
Tri chl or oet hene

Xyl ene

Sem vol atil e Organi ¢ Conpounds
Acenapht hene

Acenapht hyl ene

Acet one

Ant hr acene

Benzo( a) ant hr acene
Benzo(b) f | our ant hene
Benzo( k) f | our ant hene
Benzo( ghi ) peryl ene
Benzo( a) pyr ene

Benzoi c acid

But yl benzyl pht hal at e

Bi s(2)et hyl hexl| e) pht hal at e
Bi s(2)chl or oet hyl ) et her
Chrysene

Di benzo(a, h) ant hr acene
Di benzof uran

Di net hyl phal at e

G oundwat er a
(ng/L)

ND
ND

ND
2J
ND
1]

1]
15

16
67

ND

ND
ND
18
ND

ND
ND

ND
ND

ND
ND
4]

ND
12
ND
ND
ND
ND

Soi |
(1g/ kg)

81 J
130

26 J
ND
31J
ND

3, 000J

2,800J
ND
ND

35,000 J

630 J
33, 000
400
47,000

41, 000
34, 000

16, 000 J
13, 000

33, 000
8,400 J
4,900

45, 000
ND
46, 000 J
5, 800
26, 000 J
390 J



Table C)6
Maxi mum Det ect ed Chemi cal Concentrations Fromthe 1992 ESI Report
Metal s Landfill

G oundwat er a Soi |
Consti t uent (ug/ L) (1g/ kg)

Di )n)but yl pht hal at e ND 16, 000 J
Fl uor ant hene ND 95, 000
Fl uori ne ND 38,000 J
I ndeno( 1, 2, 3)cd) pyrene ND 16, 000
Met hyl ene chl ori de 2] 6 J
2)Met hyl enapht hal ene ND 16, 000 J
4)Met hyl phenol ND 89 J
Napht hel ene ND 41, 000
N)Ni t ri sodi phenyl ani ne ND 120 J
Phenant hr ene ND 140, 000
Phenol 7J 130 J
Pyr ene ND 110, 000
1,2,4)Trichl orobenzene ND 900 J
Pesti ci des
4, 4' H)DDD 1.8 2.8
4, 4' Y)DDE ND 150 J
4, 4' HYDDT ND 65 J
Deildrin ND 120 J
Endosul fan sul fate ND 1.9
Endrin ND 9.6 J
PCBs
Arocl or 1242 ND 410

Arocl or 1254 ND 3, 300

Arocl or 1260 ND 8, 800



Table C)6
Maxi mum Det ect ed Chemi cal Concentrations Fromthe 1992 ESI Report

Metal s Landfill
G oundwat er a Soi |

Consti t uent (1g/ L) (1g/ kg)
Met al s
Al um num 506, 000 21, 800
Ant i mony ND 863 J
Arseni c 40.5 14. 2
Bari um 727 261
Beryllium 19.2 0.85
Cadm um ND 8.7
Chr om um 589 60. 9
Cobal t 250 14.2
copper 1, 560 1, 150
Iron 439, 000 42, 000
Lead ND 40, 200
Mangenese 11, 400 1,100
Magnesi um 163, 000 12,100
Mer cury ND 6.7
N ckel 407 46. 3
Pot assi um 24, 500 1, 850
Sel eni um ND 6.2
Silver ND 91.6
Sodi um 369, 000 1,920
Vanadi um 1460 82.6
Zinc ND 1, 390

a G oundwat er

Not es:

data shown as total

ND)The constituent was not detected

Sour ce:

URS Consul tants,

Station

Adak, Adak, Al aska.

I nc.

1992.

concentrations

Site Inspection

Fi nal Report,

Prepared for U S. Navy CLEAN Contract N62474)89)9295.

Sites 13, 37,38, 39, Naval

Seattl e, Washington.



Table C)7
Anal yti cal

Results for G oundwater at

O d Metals Landfill

(1992) 1993)

Installation: ADAK, Sites: 13, Matrix: GW Units: ug/l, Project: 154
Sorted by Analytical Method, Paraneter Name
Report Date: 26) May) 94
Location Xref 13)1
Met hod Par amet er Name Jun)92 DQ
418.1 Total Petrol eum Hydrocar bons 500 U
I N)CLP Al umi num 16400
I N)CLP Ant i nony 14 UN
IN)CLP Arsenic 7.5 BN
I N)CLP Bari um 66. 4 B
IN)CLP Beryl | ium 1 U
I N)CLP Cadmi um 2 U
I N)CLP Cal ci um 47900
IN)CLP Chrom um 12.1
I N)CLP Cobal t 6.6 B
IN)CLP Copper 62
I N)CLP Iron 25100
I N)CLP Lead 9.1
IN)CLP Magnesi um 24500
I N)CLP Manganese 2850
IN)CLP Mer cury .2 U
I N)CLP Ni ckel 9.5 B
I N)CLP Pot assi um 7830
IN)CLP Sel eni um 4 uw
I N)CLP Si | ver 3 U
IN)CLP Sodi um 83900
I N)CLP Thal i um 3 UNW
I N)CLP Vanadi um 44.6 B
I N)CLP Zi nc 44. 3
P/ A)CLP 4, 4)DDD .1 U
P/ A)CLP 4, 4)DDE .1 U
P/ A)CLP 4, 4)DDT 1 U
P/ A)CLP Aldrin .05 U
P/ A)CLP Aroclor 1016 1
P/ A)CLP Aroclor 1221 2
P/ A)CLP Aroclor 1232 1
P/ A)CLP Aroclor 1242 1
P/ A)CLP Aroclor 1248 1
P/ A)CLP Arocl or 1254 11U
P/ A)CLP Arocl or 1260 1
P/ A)CLP Dieldrin L1 U
P/ A)CLP Endosul fan | .05 U
P/ A)CLP Endosul fan Il .1 U
P/ A)CLP Endosul fan sulfate .1 U
P/ A)CLP Endrin 1 u
P/ A)CLP Endrin al dehyde L1 U
P/ A)CLP Endrin ketone .1 ]
P/ A)CLP Hept achl or .05 U
P/ A)CLP Hept achl or epoxi de .05 U
P/ A)CLP Het hoxychl or .5
P/ A)CLP Toxyphene 1 U
P/ A)CLP al pha)BHC .05 U
Time: 12:31:28

DvVQ

Cccccc

[

Aug)92 DQ

33600
14 U
13.3
105 B
1U

2 U
58100
26.2
13.8 B
87.1
45300
15.7 s
32800
3540
.2 U
8 U
8850
2 Uw
3 U
78900
2 Uw
83.8

DvQ

OCT)92 DQ

12000 *
16 UN
5.2 BW
71.3 B
1U
2 U
56000
10.6
4.6 B
51.1 *
168000 *
13.9 *
26100
2630 *
.2 U
15U
7860
2 U
2 U
75900
3 UWN

26 B
42.5 *

DvVQ

FEB)93 DQ DVQ

27800 *
31 UN
9.3 BS
117 B
1u

2 U
58700
25.7
12.5 B
109
37200 *
34.3 SN*
34100
3810 N
.33

27
8400
10 UN
4 UN
83000
2 UMW
70.7
87.5

10400 *
16 UN
4.6 BW
60.4 B
1U
2 U
52900
12.6
4 U
43.4 *
155000 *
11.6 *
25300
2200 *
L2 U
15 U
7740
2 U
2 U
73500
3 UWN
24.8 B
37.3 *



Table C)7 (continued)

Anal ytical Results for Groundwater at O d Metals Landfill
ADAK, Sites:

Install ation:

13, Matrix: GW Units:

Sorted by Analytical Method, Paraneter Name

Report Date: 26) May) 94

Location Xref 13)1

Met hod Par amet er Name

V)CLP 1.1.1)Trichl oroet hane
V)CLP 1,1, 2,2)Tetrachl oret hane
V)CLP 1,1, 2)Trichl oroet hane
V)CLP 1, 1)Di chl or oet hane
V)CLP 1, 1)Di chl or oet hene
V)CLP 1, 2)Di chl or oet hane
V)CLP 1, 2)Di chl or oet hene
V)CLP 1, 2)Di chl or opr opane
V)CLP 2)Hexanone

V)CLP 4)Met hyl )2)pent anone
V)CLP Acet one

V)CLP Benzi ne

V)CLP Br onodi chl or onet hane
V)CLP Br onof orm

V)CLP Br ononet hane

V)CLP Car bon disul fide
V)CLP Carbon tetrachl oride
V)CLP Chl or obenzene

V)CLP Chl or ot hane

V)CLP Chl orof orm

V)CLP Chl or onet hane

V)CLP Di br onochl or onet hane
V)CLP Et hyl benzene

V)CLP Met hyl et hyl ketone
V)CLP Met hyl benzene

V)CLP Met hyl chloride
V)CLP Styrene

V)CLP Tetrachl oroet hyl ene
V)CLP Trichl oroethl yene
V)CLP Vinyl chloride

V)CLP Xyl enes

V)CLP cis)1, 3)Di chl or opropene
V)CLP trans)1, 3)Di chl oropr opene

Ti ne:

12:31: 28

(1992)1993)

ug/l, Project:

Jun)92

8

mMCcCc cccccccc c

<

cccc«ecCcc«ecCcccccccccccccc

154

DvVQ

Aug)92 DQ

ccccccccccccccccccccccccc

cccc«cCcc

DVQ

OCT)92 DQ

DvVQ

FEB)93 DQ DVQ

cccc«ecCcccccccccccccccccccccccc



Table C)7 (continued)

Anal ytical Results for Goundwater at O d Metals Landfill (1992)1993)
Installation: ADAK, Sites: 13, Matrix: GN Units: ug/l, Project: 154
Sorted by Anal ytical Method, Paraneter Nane

Report Date: 26)May) 94
Locati on Xref 13)2
Met hod Par aret er Nane Jun)92 DQ DVQ
FEB)93 DQ DVQ
P/ A)CLP al pha)Chl ori de .05 U
P/ A)CLP bet a)BHC .05 U
P/ A)CLP del ta)BHC .05 U
P/ A)CLP gamma)BHC .05 U
P/ A)CLP gama)Chl or dane .05 U
SV)CLP 1, 2, 4)Tri chl or obenzene 23 10
SV)CLP 1, 2)Di chl or obenzene 10 U 10
SV)CLP 1, 3)D chl or obenzene 10 U 10
SV)CLP 1, 4)D chl or obenzene 22 10
SV)CLP 2, 2)oxybi s(1)Chl or opr opane) 10 U 10
SV)CLP 2,4,5)Tri chl or ophenol 25 U 25
SV)CLP 2,4,6)Trichl orophenol 10 U 10
SV)CLP 2, 4)Di chl or ophenol 10 U 10
SV)CLP 2, 4)Di et hphenol 10 U 10
SV)CLP 2, 4)Di ni t r ophenol 25 U 25
SV)CLP 2,4)Dini trotol oene 35 10
SV)CLP 2,6)Di nitrotol uene 10 U 10
SV)CLP 2)Chl or onapht hal ene 10 U 10
SV)CLP 2)Chl or ophenol 49 10
SV)CLP 2)Met hyl napht hal ene 10 U 10
SV)CLP 2)Ni troaniline 25 U 25
SV)CLP 2)Ni tr ophenol 10 U 10
SV)CLP 3, 3)Di chl or obenzi di ne 10 U 10
SV)CLP 3)Ni troaniline 25 U 25
SV)CLP 4, 6)Di ni tro)2)met hyl phenol 25 U 25
SV)CLP 4)Br omophenol )phenol et her 10 U 10
SV)CLP 4)d or 0)3)Met hyl phenol 58 10
SV)CLP 4)Chl or oani | i ne 10 U 10
SV)CLP 4)Chl or ophenyl )phenyl et her 10 U 10
SV)CLP 4)Nitroaniline 25 U 25
SV)CLP 4)Ni t r ophenol 59 25
SV)CLP Acenapht hene 34 10
SV)CLP Acenapht hyl ene 10 U 10
SV)CLP Ant hr acene 10 U 10
SV)CLP Benzo( a) ant hracene 10 U 10
SV)CLP Benzo( a) pyr ene 10 U 10
SV)CLP Benzo(b) f I uor ant hene 10 U 10
SV)CLP Benzo(g, h, i) peryl ene 10 U 10

Time: 12:31:28

cCcCcCcCcCcCccccccccccccccccccccccccccccc

Aug)92 DQ

DVQ

OCT)92 DQ

DVQ

10
10
10
10

10
25

10
10

10
25
10
10
10
10
10
25
10
10
25
25
10
10
10
10
25
25
10
10
10
10
10
10
10

cCcCcCcCccCccccccccccccccccccccccccccccc



Tabl e C)7 (continued)

Anal ytical Results for Groundwater at O d Metals Landfill (1992)1993)
Installation: ADAK, Sites: 13, Matrix: GW Units: ug/l, Project: 154
Sorted by Analytical Method, Paraneter Name

Report Date: 26)May)94

Location Xref 13)2

Met hod Par anet er Nane Jun)92 DQ
V)CLP 1, 2)Di chl or opr opane 10 U
V)CLP 2)Hexane 10
V)CLP 4)Met hyl )2)pent anone 10
V)CLP Acet one 4
V)CLP Benzene 10
V)CLP Bronodi chl or onet hane 10
V)CLP Br onof or m 10
V)CLP Br onpet hane 10
V)CLP Car bon disul fide 10
V)CLP Carbon tetrechloride 10
V)CLP Chl or obenzene 10 ]
V)CLP Chl or oet hane 10 U
V)CLP Chl oroform 10
V)CLP Chl or onet hane 10 U
V)CLP Di br onochl or onet hane 10
V)CLP Et hyl benzene 10 ]
V)CLP Met hyl ethyl ketone 10 U
V)CLP Met hyl benzene 10 U
V)CLP Met hyl ene chl ori de 10 U
V)CLP Styrene 10
V)CLP Tetrachl or oet hyl ene 10 ]
V)CLP Trichl oroet hl yene 4
V)CLP Vinyl chloride 10
V)CLP Xyl enes 10
V)CLP cis)1, 3)Di chl oropropene 10
V)CLP trans)1, 3)Di chl opr opene 10

Time: 12:31:28

DvVQ

cccccce«ecc

[

cccc«

Aug)92 DQ
10 U
10
10
10
10
10
10
10
10
10
10 U
10 U
10
10 U
10
10 U
10 U
10 U
35
10
10 U
10
10
10
10
10

Cccccccccc

[

ccccc

FEB)93 DQ DVQ



Table C)7 (continued)
Anal ytical Results for Goundwater at O d Metals Landfill
ug/ 1,

Installation: ADAK, Sites: 13, Matrix: GW Units:

Sorted by Anal ytical Method, Paraneter Nane

Report Date: 26)May) 94
Locati on Xref 13)3
Met hod Par aret er Narre
FEB)93 DQ DVQ
SV)CLP 3)Nitroaniline
SV)CLP 4, 6)Di ni tro)2)met hyl phenol
SV)CLP 4)Br omophenol )phenol et her
SV)CLP 4)d or 0)3)Met hyl phenol
SV)CLP 4)Chl or oani | i ne
SV)CLP 4)Chl or ophenyl )phenyl et her
SV)CLP AN troaniline
SV)CLP 4)Ni t rophenol
SV)CLP Acenapht hene
SV)CLP Acenapht hyl ene
SV)CLP Ant hr acene
SV)CLP Benzo( a) ant hr acene
SV)CLP Benzo(a) pyrene
SV)CLP Benzo(b) f I uor ant hene
SV)CLP Benzo(g, h,i) peryl ene
SV)CLP But yl benzyl pht hal at e
SV)CLP Car bazol e
SV)CLP Chrysene
SV)CLP Di )n)but yl pht hal at e
SV)CLP Di )n)octyl pht hal at e
SV)CLP Di benz(a, h) ant hr acene
SV)CLP Di benzof ur an
SV)CLP Di et hyl pht hal ate
SV)CLP Di net hyl pht hal ate
SV)CLP Fl uor ant hene
SV)CLP Fl uor ene
SV)CLP Hexachl or obenzene
SV)CLP Hexachl ot obut adi ene
SV)CLP Hexachl or ocycl opent adi ene
SV)CLP Hexachl or ocycl opent adi ene
SV)CLP Hexachl or oet hane
SV)CLP I ndeno( 1, 2, 3)cd) pyrene
SV)CLP | sophor one
SV)CLP N)ni t r osodi npr opyl am ne
SV)CLP N)ni t r osodi phenyl am ne
SV)CLP Napht hal ene
Sv)CLP Ni t robenzene

SV)CLP

Pent achl or ophenol

Jun)92

25
25
10
10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
25

ccccccccc

(1992)1993)
Proj ect:

cccc

cCcCcccccccccccccccccccccc

DQ

154

DVQ

Aug)92 DQ

DVQ

OCT)92 DQ

DVQ



SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP

Phenant hr ene

Phenol

Pyr ene

bi s(2)Chl or oet hoxy) et hane
bi s(2)Chl or oet hyl ) et her
bi s(2)Et hyl hexyl ) pht hal at e
o)creso

p)creso
1.1.1)Tri chl oroet hane
1,1, 2,2)Tetrachl oret hane
1,1, 2)Tri chl or oet hane
1, 1)Di chl or oet hane

1, 1)Di chl or oet hene

1, 2)Di chl or oet hane

1, 2)Di chl or oet hene

1, 2)Di chl or opr opane
2)Hexanone

4)Met hyl )2)pent anone
Acet one

Benzi ne

Br onodi chl or onet hane
Br onof orm

Br ononet hane

Car bon di sul fide

Car bon tetrachl ori de
Chl or obenzene

Chl or ot hane

Chl orof orm

Chl or onet hane

D br onochl or onet hane
Et hyl benzene

Met hyl et hyl ket one

Time 12:31:28

10
10
10
10
10
10
10
10
10
10
10

10

10
10
10
10

10
10

10
10

10
10
10
10
10
10
10
10
10
10
10

cccccccc

cccccc«cCccc

cCcCccccccccccc



Table C)7 (continued)

Anal ytical Results for

Installation:

Sorted by Anal yti cal
Report Date:

ADAK, Sites:

Locati on Xref 13)4

Met hod

Par anet er

FEB)93 DQ DVQ

418.1
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
I N)CLP
P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP
P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP

P/ A)CLP

Met hod, Par anet er
26)Mvay)94

GN Units:

Tot al Petrol eum Hydr ocar bons

Al um num
Ant i nony
Arsenic

Bari um

Beryl | ium
Cadm um

Cal ci um

Chr om um
Cobal t

Copper

I ron

Lead

Magnesi um
Manganese
Mer cury

N ckel

Pot assi um
Sel eni um
Silver

Sodi um

Thal | i um
Vanadi um

Zi nc

4, 4)DDD

4, 4)DDE

4, 4HDDT

Al drin

Arocl or 1016
Arocl or 1221
Arocl or 1232
Arocl or 1242
Arocl or 1248
Arocl or 1254
Arocl or 1260
Dieldrin
Endosul fan |

G oundwater at dd Metals Landfill (1992)1993)
13, Matrix:
Nane

ug/l, Project: 154

Jun)92  DQ DVQ

500 U
14500 6660 *
14  WN 14 N
5 BN 3.4 B
62.8 B 25.5 B
1 U 1U
3.1B 2 U
45400 16500
16. 1 3.6 B
9.8 B 6 U
113 38.5
13900 5830 *
27.9 12.7 S
52300 17200
2960 1140 *
.28 2 U
8.5 B 8 U
25600 14600
4 W 2 U
7.8 B 3 N
45600 278000 E
3 UW 2 UM
40.8 B 18.1 B
215 93.5
1 U
1 U
1 U
.05 U
1 U
2 U
1 U
1 U
1 U
1U
1 U
1 U
.05 U

Aug)92 DQ DVQ

655 *

16 UN

12300

2 U
236000
3 UWWN
6 U
17.6 B*

OCT)92 DQ

DVQ

5810 *

1 UN
4 UN
238000
2 WWN
18.1 B
76.1

15500



P/ A)CLP
P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP
P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP

P/ A)CLP
P/ A)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP

Ti me:

Endosul fan I

Endosul fan sul fate
Endrin

Endrin al dehyde
Endrin ket one

Hept achl or

Hept achl or epoxi de
Het hoxychl or
Toxyphene

al pha)BHC

al pha)Chl or dane

bet a)BHC

del t a)BHC

gamra)BHC

gamma)Chl or dane

1, 2, 4)Tri chl or obenzene
1, 2)D chl or obenzene
1, 3)D chl or obenzene
1, 4)D chl or obenzene
2, 2)oxybi s(1)Chl or opr opane)
2,4,5)Tri chl or ophenol
2,4,6)Trichl orophenol
2, 4)Di chl or ophenol

2, 4)Di net hyl phenol

2, 4)Di ni t r ophenol
2,4)Di ni trot ol oene
2,6)Di ni trotol uene
2)Chl or onapht hal ene
2)Chl or ophenol

2)Met hyl napht hal ene
2)Ni troaniline

2)Ni t r ophenol

3, 3)Di chl or obenzi di ne

12: 31: 28

.05

(e

cccccc

ccccccccccccccccccccc

10
10

10
10

10
25

10
10
10
25
10

10
10

10
10

25
10

10

cccccccccccccccccc



Table C)7 (continued)

Anal ytical Results for Goundwater at O d Metals Landfill

Installation: ADAK, Sites: 13, Matrix: GWN Units:
Sorted by Anal ytical Method, Paraneter Nane

Report Date: 26)May) 94
Locati on Xref 13)4
Met hod Par anet er Nane

FEB)93 DQ DVQ

V)CLP Met hyl benzene

V)CLP Met hyl ene chl ori de
V)CLP Styrene

V)CLP Tetrachl or oet hyl ene
V)CLP Tri chl or oet hl yene

V)CLP Vinyl chloride

V)CLP Xyl enes

V)CLP ci s)1, 3)Di chl or opr opene
V)CLP trans)1, 3)Di chl opr opene

Time: 12:31:28

(1992)1993)
Proj ect:

ug/ 1,

Jun)92

10
10
10
10
10
10
10
10
10

cCcccccccc

DQ

154

DVQ

Aug)92 DQ

DVQ

OCT)92 DQ

DVQ



Table C)7 (continued)
Anal ytical Results for Goundwater at O d Metals Landfill
ug/ 1,

Installation:

ADAK, Sites: 13, Matrix: GW Units:

Sorted by Anal ytical Method, Paraneter Nane

Report Date: 26)May) 94
Locati on Xref 13)5
Met hod Par anet er Nane

FEB)93 DQ DVQ

SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP

3)N troaniline
4, 6)Di ni tro)2)met hyl phenol
4)Br onmophenol )phenol et her
4)d or 0)3)Met hyl phenol
4)Chl or oani | i ne
4)Chl or ophenyl )phenyl et her
4)Ni troaniline
4)Ni t r ophenol
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo( a) ant hr acene
Benzo(a) pyr ene
Benzo(b) f I uor ant hene
Benzo(g, h,i) peryl ene
But yl benzyl pht hal at e
Car bazol e
Chrysene
Di )n)but yl pht hal at e
Di )n)octyl pht hal at e
Di benz(a, h) ant hr acene
Di benzof uran
Di et hyl pht hal ate
Di net hyl pht hal ate
FI uor ant hene
Fl uor ene
Hexachl or obenzene
Hexachl ot obut adi ene
Hexachl or ocycl opent adi ene
Hexachl or ocycl opent adi ene
Hexachl or oet hane
I ndeno( 1, 2, 3)cd) pyrene
| sophor one
N)ni t r osodi npropyl am ne
N)ni t r osodi phenyl ani ne
Napht hal ene
Ni t robenzene

Jun)92

25
25
10
10
10
10
25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

cccccccc

(1992)1993)
Proj ect:

cCccc

cccccccccccccccccccccccc

DQ

154

DVQ

Aug)92 DQ

10 U

DVQ

OCT)92 DQ

DVQ



SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
SV)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP
V)CLP

Pent achl or opheno
Phenant hr ene

Phenol

Pyrene

bi s(2)Chl or oet hoxy) met hane
bi s(2)Chl or oet hyl ) et her
bi s(2)Et hyl hexyl ) pht hal ate
o)creso

p)creso
1.1.1)Tri chl oroet hane
1,1, 2,2)Tetrachl or et hane
1,1, 2)Tri chl or oet hane
1, 1)Di chl or oet hane

1, 1)Di chl or oet hene

1, 2)Di chl or oet hane

1, 2)Di chl or oet hene

1, 2)Di chl or opr opane
2)Hexanone

4)Met hyl )2)pent anone
Acet one

Benzi ne

Br onodi chl or onet hane
Br onof orm

Br ononet hane

Car bon di sul fide

Car bon tetrachl ori de
Chl or obenzene

Chl or ot hane

Chl orof orm

Chl or onet hane

D br onochl or onet hane

Et hyl benzene

Met hyl et hyl ket one

Time 12:31:28

25
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

cCccccccccc

cccccccc

ccccccccccccc





