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SOURCE AREA NAME AND LOCATI ON

Qperable Unit 2
Fort Wi nwi ght
Fai r banks, Al aska

STATEMENT OF BASI'S AND PURPOCSE

This Record of Decision (ROD) presents the selected remedial actions for Qperable Unit 2
(OJ2) at Fort Wainwight in Fairbanks, Alaska. U2 originally consisted of eight source
areas: the Defense Reutilization and Marketing Ofice (DRMD Yard, the Building 1168 Leach
VWll, the North Post Site, the 801 DrumBurial Site, the Engineers Park Drum Site, the Drum
Site South of the Landfill, Building 3477, and the Tar Sites. This ROD was devel oped in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act of
1980 as anended by the Superfund Arendnents and Reauthorization Act of 1986 and 42 United
States Code 9601 et seq., and, to the extent practicable, the National G| and Hazardous
Subst ances Pol | uti on Contingency Plan and 40 Code of Federal Regul ations 300 et seq. This
deci sion is based on the Administrative Record for this QU

The United States Arny, the United States Environnental Protection Agency, and the State of
Al aska, through the Al aska Departnent of Environnental Conservation, have agreed to the
sel ected renedi es.

ASSESSMENT OF THE SITE

Actual or threatened rel eases of hazardous substances fromthe DRMO Yard and Buil ding 1168
Leach Well source areas, if not addressed by inplementing the response actions selected in
this ROD, may present a substantial endangernent to public health, welfare, or the
environnent. Specific hazardous substances in the soil and groundwater at the DRMO Yard and
Bui | di ng 1168 Leach Wl | include benzene, tetrachl oroethene, trichloroethene, and petrol eum
by- product s.

DESCRI PTI ON OF THE SELECTED REMEDI ES

This is the third QU to reach a final-action ROD at this National Priorities List site. This
ROD addresses soil and groundwat er contam nation at OU 2.

The 801 DrumBurial Site, Engineers Park Drum Site, and Drum Site South of the Landfill were
assigned to the Fort Wainwight OJ1 investigation and will be addressed through the QJ1
deci sion process. No further action is selected for Building 3477 and the Tar Sites. The
contam nated soils at the North Post Site were addressed adequately through an Arny renoval
action; it is anticipated that this will constitute final action for the North Post Site.
Therefore, no analysis of renedial alternatives was conducted for these source areas. The
docunents recommendi ng these actions are included in Appendi x A

The remedi al action objectives for the DRMO Yard and Buil ding 1168 Leach Wl are desi gned
to:



. Restore groundwater to drinking water quality;

. Prevent further |eaching of contam nants into groundwater;
. Reduce or prevent further off-site migration of contam nated groundwater; and
. Prevent use of groundwater above federal Safe Drinking Water Act and State of

Al aska Drinking Water Standards (18 Al aska Adm nistrative Code 80) naxi mum
contam nant |evels (MIs).

The nmj or conponents of the renedies at both source areas are:

. In situ soil vapor extraction and air sparging of the groundwater to reduce
vol atile organi c conpounds to a level that neets state and federal MCLs;

. Institutional controls that would include restrictions on groundwater well
installations, site access restrictions, and nai ntenance of fencing at the DRMO
Yard until state and federal MCLs are net;

. Additional institutional controls, including a limtation on refilling the DRMO
Yard fire suppression water tank fromthe existing potable water supply well,
until state and federal MCLs are net (except in energency situations); and

. Natural attenuation to attain Alaska Water Quality Standards after reaching state
and federal MCLs.

STATUTORY DETERM NATI ON

The sel ected renmedial actions are protective of human health and the environment, conply with
federal and state requirenments that are legally applicable or relevant and appropriate to the
renedi al actions, and are cost-effective.

The remedies utilize permanent solutions and alternative treatnent technol ogies to the

maxi mum extent practicable and satisfy the statutory preference for remedi es that enpl oy
treatnment that reduces toxicity, nobility, or volune (of contam nated nedia) as a principal
el ement .

Because these renedies will result in hazardous substances at concentrati ons remai ni ng above
regul atory levels at these source areas, a policy revieww Il be conducted within five years
after commencenent of the remedial action to ensure that the renedi es continue to provide
adequat e protection of human health and the environment.

<I M5 SRC 97061A>
<I M5 SRC 97061A1>
<I M5 SRC 97061A2>
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DECI SI ON SUMVARY

RECORD COF DECI SI ON
for
OPERABLE UNIT 2
FORT WAI NV\RI GHT
FAl RBANKS, ALASKA

JANUARY 1997

Thi s decision summary provi des an overvi ew of the probl ens posed by the contam nants at Fort
Wi nwright, Operable Unit 2 (OU2), source areas. This sumary describes the physi cal
features of the site, the contam nants present, and the associated risks to human health and
the environnent. The summary al so describes the renedial alternatives considered; provides
the rationale for the renedial actions selected; and states how the renedial actions satisfy
t he Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980 (CERCLA)
statutory requirenents.

The United States Arny (Arny) conpleted a Remedial Investigation (RI) to provide information
regarding the nature and extent of contam nation in the soils and groundwater. A Baseline
Hurman Heal th and Ecol ogi cal Ri sk Assessment was devel oped and used in conjunction with the R
to determne the need for renedial action and to aid in the selection of renedies. A
Feasibility Study (FS) was conpleted to eval uate renedi al options.

1.0 SI TE DESCRI PTI ON
1.1 S| TE LOCATI ON AND DESCRI PTI ON

Fort Wainwight, also referred to as the site, occupies 915,000 acres on the east side of
Fai rbanks, Al aska. Fort Wainwight originally was established in 1938 as a col d weat her
testing station. During Wrld War 11, it served as a crew transfer point in the United

St at es- Sovi et Uni on Lend-Lease Program After the war, it becane a resupply and nai ntenance
base for renote experimental stations in the Arctic Ccean and renote Distant Early Warning
sites throughout Al aska. |In 1961, Fort Wiinwight was transferred to the Arny.

Current primary missions at Fort Wiinwight include training of infantry soldiers in the
arctic environnent, testing of equipnent in arctic conditions, preparation of troops for
def ense of the Pacific Rm and rapid depl oynent of troops worldwi de. On-site industrial
activities include use and mai ntenance of fixed-wing aircraft, helicopters, vehicles, and
support activities. Fort Vainwight includes the nain post area, two range conpl exes, and
two maneuver areas.

QU2 originally consisted of the follow ng eight source areas: the North Post Site, the 801
DrumBurial Site, the Engineers Park Drum Site, the Drum Site South of the Landfill, Buddi ng
3477, four Tar Sites, the Defense Reutilization and Marketing Ofice (DRMJ) Yard, and the
Bui | ding 1169 Leach Wll. Al OUJ2 source areas have undergone Prelimnary Source

Eval uati ons, which include historical record reviews and, if necessary, linited field
investigations. These investigations deterni ned whether a source area should be referred to
anot her federal or state programor another QU, recommended for no further action (NFA), or
included in the CERCLA renedi al investigation. Petroleum contam nation can be addressed in
the Two-Party Agreement between the State of Al aska and the Arny.

The Chena R ver flows through Fort VWainwight and the Gty of Fairbanks, into the Tanana
River. Figure 1-1 illustrates the entire installation and each source area's location. All
source areas are in a 500-year floodplain, except for the North Post and Engi neers Park Drum



Sites, which are in the 100-year floodplain. No threatened or endangered species reside in
the area. Snall ponds and wetl ands are adjacent to the DRMO Yard. No known historic sites
are associated with the source areas.

1.1.1 801 DrumBurial Site

The 801 DrumBurial Site is in an undevel oped depression between R ver Road and the Chena
Ri ver, approxinmately 0.13 mile east of the 801 nmilitary housing area. This source area is
shown in Figure 1-1.

This source area was assigned to the Fort Wainwight QU1 investigation and will be addressed
t hrough the QU1 decision process. The decision docunent recomrending this action is
included in Appendix A Therefore, the 801 DrumBurial Site source area will not be

di scussed further in this Record of Decision (ROD).

1.1.2 Engineers Park Drum Site

The source area location is shown in Figure 1-1. The Engineers Park Drum Site is |l ocated on
the northeast side of Engineers Park, on the south bank of the Chena River. Drum disposal
reportedly began at this source area after the 1967 Chena River fl ood.

This source area was assigned to the Fort Wainwight QU1 investigation and will be addressed
t hrough the OU- 1 decision process. The decision docunent recomrending this action is
included in Appendix A. Therefore, the Engineers Park Drum Site source area will not be

di scussed further in this ROD.

1.1.3 DrumSite South of the Landfill

The Drum Site South of the Landfill is located 2,000 feet south of the Fort Wi nwi ght
Landfill, as shown in Figure 1-1. H storical infornmation and records regardi ng drum di sposal
at this source area are not available. This site was identified as a potential source in the
Resour ce Conservation and Recovery Act (RCRA) Facility Assessnment conducted in 1989.

This source area was assigned to the Fort Wainwight QU1 investigation and will be addressed
t hrough the OU- 1 decision process. The decision docunent recomending this action is
included in Appendix A Therefore, the DrumSite South of the Landfill will not be discussed
further in this ROD

1.1.4 Building 3477

Bui l ding 3477 is |ocated on Chi ppewa Avenue, approximately 0.25 nmile northeast of the South
Gate Road Gate House (see Figure 1-1). Building 3477 was constructed as a vehicle

mai ntenance facility in 1955 and is being used for vehicle and equi prent nai nt enance.
Batteries were serviced and stored at the site for an unknown period of tine. |In 1990, the
Arny discontinued this practice and contracted for cleaning the battery service area.
Storage of old batteries continued along the east side of the building until they were

di sposed of .

Site investigations that included sanpling and anal ysis of soil and groundwater in 1992
indicated that the source area was no | onger being used for battery storage. Concentrations
of suspected contam nants were below the United States Environnental Protection Agency's
(EPA' s) Region 3 risk-based screening |levels based on residential |and use. EPA Region 10,
Suppl enental R sk Assessnent Qui dance recommends use of EPA, Region 3, risk-based screening
criteria.

NFA is recommended for Building 3477 under CERCLA. This reconmendation is recorded in the
deci si on docunent included in Appendix A The Building 3477 source area will not be
di scussed further in this ROD.



1.1.5 Tar Sites

The Tar Sites are in four locations: west of the South Post soccer field, on Southgate Road
on the fornmer South Post parade field; at dass Park next to Building 4040; northwest of the
Post ol f Course on the north bank of the Chena River, and west of the Post Power Pl ant
cooling pond next to the railroad (see Figure 1-1). These locations generally are covered by
soil and vegetation

The Tar Sites reportedly were used as tar disposal areas. An investigation conducted in June
and July 1992 indicated that the anal yzed tar sanples have no potential to leach to
groundwater. These results indicate that the Tar Sites should be addressed as a solid waste
or through recycling/reuse. NFA is recomrended for the Tar Sites under CERCLA. This
recommendation is recorded in the decision docunent included in Appendix A The Tar Sites
source area will not be discussed further in this ROD.

1.1.6 Defense Reutilization and Marketing Ofice Yard

A detailed nap of the DRMO Yard source area is depicted in Figure 1-2. The DRMO Yard is

| ocated al ong Badger Road, northwest of Badger Road and the R chardson H ghway. The DRMO
Yard source area is a fenced conpound covering approxi mately 25 acres and contai ning seven
bui | di ngs. The DRMD Yard contai ns nunerous aisles of surplus appliances, tires, transforners,
and wire. |In addition, it serves as the hazardous material transfer point for Fort

Wai nwright, Fort Greely, and Eielson Air Force Base. The yard's function is to store

obsol ete, surplus, unserviceabl e equi pnment and supplies for transfer to another authorized
user, for public auctions, or for destruction and di sposal. H storical records of DRMO Yard
activities were not nmintained routinely. The DRMO Yard operates as a storage facility in
accordance with the Fort Wai nwight RCRA Part B Pernit

Approxi mately 200 feet east of the DRMO Yard source area is the Arctic Surplus site, a
privately owned facility and a CERCLA National Priorities List (NPL) site. Many itens
formerly stored at the DRMO Yard were sold to Arctic Surplus.

1.1.7 Building 1168 Leach Wl

A detailed nap of the Building 1169 Leach Well source area is depicted in Figure 1-3.
Building 1168 is located on the north side of Train or Gate Road, adjacent to the Train or
Gate entrance and within approximately 200 feet of the Post boundary to Fort Wainwight. The
Bui l ding 1168 Leach Wl |l source area is surrounded by fenced storage yards on the north and
east and by unrestricted parking lots on the south and west. Building 1168 is a single-story,
65-foot by 95-foot, lube oil and vehicle storage facility, equipped with a 2,000-gallon
heating oil tank and a septic systemfor sanitary waste. A 10, 000-gal | on aboveground storage
tank (AST) was | ocated inside the southeast corner of the building. In 1958, the tank was
renmoved and the area was converted to a petroleum oil, and lubricant (PQL) | aboratory. Five
floor drains were located in the west half of the building and were used to drain into an

oi |l /water separator that enptied into a 250-gal |l on underground storage tank (UST) and a | each
well. During sumrer 1995, the floor drains were filled and the UST and | each well were
renoved conpl etely from service

1.1.8 North Post Site

A detailed nmap of the North Post Site is depicted in Figure 1-4. The North Post Site covers
approximately 45 acres and is | ocated northwest of and adjacent to two nilitary housing
areas, on an oxbow of the Chena River

In 1947, the Arctic Aeronedical Laboratory (AAL) began operating on the northwest portion of
the source area. The |aboratory conducted cold adaptation and acclimatizati on experinents
for 20 years. In 1967, the facility was closed. 1In addition to AAL, several tenporary
buildings and a radio transmtter were located in the vicinity. The transmtter was nost
likely a base radio station. H storical photographs show that a slough of the Chena River
separated the North Post Site source area fromthe nain Post. This slough apparently was



filled with construction debris during the 1940s and early 1950s.

The North Post Site was discovered during a 1985 geotechnical investigation for construction
of a proposed housi ng devel opnent. The drilling crew noticed strong odors in soil borings on
the west side of the oxbow area. Additional soil borings and wells were drilled, and

petrol eum and sol vents were identified in the west portion of the oxbow Additional sanpling
and eval uation occurred in 1996 and 1987 to investigate and delineate areas of potential
contami nation. An endangernent assessnent was conducted to eval uate whet her hazardous wastes
were present and whether they presented a threat to human heal th.

Wil e nost of the site was found to be free of contam nation, fuels, solvents, pesticides,
and netals were identified in discrete locations within this source area. Additional sanples
were collected at these sites to further characterize contamnation and to evaluate |evels
for the Baseline R sk Assessnent.

Pet rol eum contami nated soil was renoved and treated by the Arny in 1993. In situ groundwater
treatnent continues at one of the source areas under the jurisdiction of the Two-Party
Agreenent between the State of Alaska and the Arny. During sunmmer 1996, the Arny conducted
an additional renoval action that included excavation, treatnent, and proper disposal of
soils containing fuel-related products. This is anticipated to be the final action for this
source area. The final report on this renoval action nmay be found in Appendi x A Therefore,
the North Post Site will not be discussed further in this ROD

1.2 SALS AND GEOLOGY

Fort Wainwight is underlain by soil and unconsolidated sedi nent that consist of silt, sand,
and gravel and range in thickness from10 feet to nore than 400 feet before encountering
bedrock. A 5-foot-thick surficial soil layer of fine-grained soil overlies the deeper

al luvial deposits. The surficial soil consists of varying proportions of sand and gravel,
which generally are layered. At the base of Birch HIl and in areas adjacent to the Chena
Ri ver, soil types are coarse-grained and have hi gh percentages of sand and gravel. Wthin
the shall ow al luvial aquifer, predom nant groundwater flow beneath Fort Wainwight is toward
t he Chena

Ri ver.

1.3 HYDROGEOLOGY AND GROUNDWATER USE

The main aquifer in the Fort Wainwight area is the Tanana Basin alluvial aquifer in a buried
river valley. This aquifer ranges froma few feet thick at the base of Birch H Il to at

| east 300 feet thick under the fort's main cantonment area. The aquifer nmay reach a

t hi ckness of 700 feet in the Tanana River valley. Goundwater in the Tanana- Chena fl oodpl ain
generally is considered to be unconfined in permafrost-free areas. A confined aquifer may
devel op seasonally where the depth to the water table is |less than the depth of the seasonal
frost penetration. The depth to groundwater varies and may range from2 feet to 18 feet

bel ow ground surface (BGS) at QU 2 source areas.

G oundwat er novenent between the Tanana and Chena R vers generally follows a northwest
regional direction, simlar to the flowdirection of the rivers. The Chena River flows
through Fort Wainwight and the Gty of Fairbanks, into the Tanana R ver. The Tanana R ver
borders the south portion of Fort Wainwight. Flow probes near OJ 2 source areas indicate
seasonal changes in flow direction of up to 180 degrees. This is because of the effects of
changing river stages in the Tanana River and, to a | esser extent, in the Chena R ver.

G oundwat er | evels near the Chena River fluctuate greatly because of river stage and
interactions with the Tanana River. Typically, groundwater |evels rise when the river stage
increases, particularly during spring breakup and the | ate summer runoff. G oundwater |evels
usual |y drop during fall and winter, when precipitation becomes snow. During w nter,
groundwat er seeps into surface water bodies, such as the Chena River, and produces overfl ow
ice. In addition to shifts in the groundwater flow direction due to the surface water

hydr ol ogy, the groundwater flow direction may be inpacted by hi gh-vol ume punping at off-post



gravel pits for dewatering activities.

Where present, pernafrost forns di scontinuous confining |layers that influence groundwater
novenent and distribution. The depth to pernafrost, when present, ranges from2 feet to 40
feet BGS. The greater depths are found on cleared and devel oped | and surfaces, where thernal
degradation of underlying pernafrost occurs.

G oundwater is the only source of potable water used at Fort Wi nwight and the Fairbanks
area. Approxinmately 95%of Fort Wainwight's potable water is supplied through a single
distribution systemwhich is normally fed by two large-capacity wells |located in Building
3559, near the Post Power Plant (see Figure 1-5). These wells were conpleted at a depth of
approximately 80 feet and provide between 1.5 mllion and 2.5 nillion gallons of water to the
Post Water Treatnent Plant for processing and distribution.

In addition to the nmain drinking water supply wells, there are five enmergency standby supply
well's | ocated around the cantonnent area. These wells have been conpl eted between 80 feet
and 120 feet and are capabl e of punping approxi mately 250,000 gallons per day per well. These
wells, if used in an energency, will supply mninally treated water to Fort Wainwight's main
drinking water supply system

During summer 1996, a potable water supply/fire suppression well was installed in the DRMO
Yard, 50 feet upgradi ent of the defined solvent plune and 100 feet downgradi ent of a defined
petrol eum plunme. Associated with the fire suppression systemis a 400, 000-gallon tank. To
prevent hydraulic nmovenent of the adjacent plumes, the State of Al aska Plan Approval to
Construct stipulated a punping rate limtation of 60 gallons per mnute. Additionally,
contract restrictions required that initial filling of the storage tank be done with tank
trucks rather than fromthe DRMO Yard aquifer. A granulated activated carbon treatnent
systemwas installed for the drinking water supply to renove taste, odor, and potenti al
contam nants of concern.

Resi denti al devel opnents that utilize private wells for donestic water supply are close to
the DRMO Yard and Buil ding 1168 Leach Wl| source areas. Sone of these private wells near
the DRMO Yard are contam nated with solvents and petrol eum products. The DRMO Yard i s not
consi dered the source of these contam nants. Federal and state regul atory agencies are
investigating several |ocations, not associated with Fort Wainwight, that were identified as
potential sources of this contam nation.

The Gty of Fairbanks uses the sane aquifer and has four devel oped Miunicipal Wility System
wells located 1 mle downgradi ent of the Post's boundaries, on the banks of the Chena River.
These wells serve as the main drinking water supply for nost of the Gty of Fairbanks.

1.4 LAND USE

Current land use for the OJ2 source areas is light industrial. Al though no residences are
|l ocated on any source area, residential devel opments are close to the DRMO Yard and Buil di ng
1168 Leach Wl | source areas. Donestic water use occurs at one QU2 source area: the DRMD
Yard. Goundwater in the aquifer under these source areas is the sole source of drinking
water for Fort Wainwight and the Gty of Fairbanks. Qperations at the DRMO Yard and

Bui | ding 1168 Leach Wl |l are expected to continue indefinitely. Access is unrestricted to
QU2 source areas, except for the DRMO Yard.

<I M5 SRC 97061A3>
<I M5 SRC 97061A4>
<I M5 SRC 97061A5>
<I M5 SRC 97061A6>
<I M5 SRC 97061A7>



2.0 SI TE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 SITE H STCRY

The DRMO Yard and Buil ding 1168 Leach Wl | source areas have |limted docunents available to
descri be past practices. However, nost source areas underwent eval uations, including
sanpling and anal yses, before the RI. The source areas were |listed as hazardous waste sites
requiring further evaluation in the RCRA Facility Assessnent.

2.1.1 Def ense Reutilization and Marketing O fice Yard

From 1945 to 1961, the DRMO Yard was used for vehicle storage and contained a vehicle

mai nt enance shop. In 1961, the source area was converted into a sal vage yard and was used to
store drums of waste oil; pesticides; solvents; vehicle fluids such as antifreeze and
hydraulic fluid; asphalt; and electrical transformers, sone of which may have contai ned

pol ychl ori nat ed bi phenyls (PCBs). Many druns reportedly |eaked. Itens such as mattresses,
wood furniture, and possibly plastics were incinerated routinely in a burn pit. It is likely
that the drummed fluids al so were di sposed of by burning. Waste oil, which historically
contai ned heavy netals, solvents, PCBs, and other contam nants, was used to control dust on
roads in the DRMO Yard during the 1970s and early 1980s. During the early 1980s, an
estimated 3,000 gallons to 8,000 gallons of No. 1 diesel fuel were spilled near the fornmer

| ocation of Building 5001. d eanup included spreading the contam nated soil throughout the
yard. Storage and destruction records were mai ntai ned by DRMO Yard personnel for three years
and then were destroyed. Consequently, conplete records of DRMO Yard activities are
unavai | abl e.

From 1988 to 1996, eight |eaking underground petrol eum storage tanks, ranging in size from
500 gallons to 10,000 gal l ons, were renmoved fromthe DRMO Yard. d eanup of the associ ated
petrol eum contani nated soil and groundwater is being conducted under the Two-Party Agreenent.

From 1990 t hrough 1993, investigations including geophysical surveys, surface and subsurface
soil sanpling, and installation of groundwater nonitoring wells were conducted to identify
the extent of contam nation at the DRMO Yard.

The DRMO Yard serves as the permitted hazardous naterial transfer point for Fort Wainwight,
Fort Greely, and Eielson Air Force Base

2.1.2 Building 1168 Leach \eél

Bui | ding 1168 was constructed as a |l ube oil and vehicle storage facility in 1949 and was
converted into a petroleumtest |aboratory in 1962. The buil ding contained a 10, 000-gal |l on
lube oil AST, oil/water separator system 250-gallon UST that discharged to the |each well,
2,000-gallon heating oil UST, and septic systemfor sanitary waste. Contam nant and water

m xtures apparently entered floor drains, passed through the oil/water separator, and flowed
into the leach well that serviced the building. Contamnants suspected to have entered the
floor drains include engine and transnission oil, gasoline, diesel, jet fuel, solvents
hydraulic fluid, and engine cool ants.

As-built drawi ngs from 1962 indicate that the room housi ng the 10, 000-gal | on AST was
converted into a POL | aboratory. The 10, 000-gallon tank was renoved, and a new fl oor and
floor drain systemwere installed

In 1985, the Post utility maintenance group replaced the waste line fromBuilding 1168 to the
I each well. The workers did not report any stained soil or odors; however, they reportedly
felt |ight-headed when working near the connection to the |each well.

Nunerous investigations occurred at the Building 1168 Leach Wl | before the start of the R.
From 1990 t hrough 1993, investigations including geophysical surveys, surface and subsurface
soil sanpling, and installation of groundwater nonitoring wells were conducted to identify



the extent of contam nation at the Building 1168 Leach Well.

In 1990, a groundwater survey conducted by the United States Arny Environnental Hygi ene
Agency and a RCRA Facility Assessnent conducted by EPA recommended further investigation at
the Building 1168 Leach Wll. This recomendati on was based on the high potential for

rel eases via the |l each well and UST.

In 1994, a pilot-scale renediation systemwas installed around the I each well to determ ne
whether an in situ treatnment systemwas technically feasible in source area soils because the
contamination is located nmainly in subsurface sods and groundwater. Progress reports have
shown that the soil vapor extraction (SVE)/air sparging (AS) system has been very effective
as a renedi ation technol ogy at this source area.

2.2 ENFORCEMENT ACTI VI TI ES

Fort Wi nwight was placed on the CERCLA NPL in August 1990. Consequently, a Federal
Facilities Agreenent (FFA) was signed by EPA, the Al aska Departnent of Environnental
Conservation (ADEC), and the United States Departnent of Arny in spring 1992. The FFA
ensures that appropriate actions are taken to protect public health and the environnent in
accordance with state and federal laws. The FFA divided Fort Wainwight into five OQUs, one
of which is QJ2, and outlines the general requirenments for investigation and/or renedi ati on
of suspected historical hazardous waste source areas associated with Fort Wi nwi ght.

An additional goal of the FFA was to integrate the Arny's CERCLA response obligations and
RCRA corrective action obligations. Renedial actions inplenented will be protective of human
heal th and the environment such that renediati on of rel eases shall obviate the need for
further corrective actions under RCRA (i.e., no further corrective action shall be required
for source areas).

2.3 HGLIGTS OF COWMUN TY PARTI CI PATI ON

The public was encouraged to participate in the selection of the remedies for QU2 during a
public comrent period fromMy 1 to May 31, 1996. The Fort Wi nwight Proposed Plan for
Remedi al Action, Qperable Unit 2 presents nore than 11 conbi nati ons of options considered by
the Arny, EPA, and ADEC to address contanination in soil and groundwater at OU-2. The
Proposed Plan was rel eased to the public on May 1, 1996, and was sent to 130 known interested
parties, including elected officials and concerned citizens. An informational Fact Sheet
dated Mdrch 1996, providing information about the Arny's entire cleanup program at Fort

Wi nwright, was nailed to the same mailing |ist.

The Proposed Plan summari zes avail able information regarding OQJ- 2. Additional naterials were
placed in two information repositories: one at the Noel Wen Library in Fairbanks and the
other at the Fort Winwight Post Library. An Administrative Record, including all items
placed in the informati on repositories and other docunents used in the selection of the
remedi al actions, was established in Building 3023 on Fort Wainwight. The public is welcone
to inspect materials available in the Adnministrative Record and the information repositories
during business hours. The Administrative Record index is provided i n Appendi x B.

Interested citizens were invited to conment on the Proposed Plan and the renedy sel ection
process by mailing comrents to the Fort Wi nwight project manager, by calling a toll-free
t el ephone nunber to record a comment, or by attending and commenting at a public neeting on
May 8, 1996, at the Carlson Center Prow Roomin Fairbanks. No official comments were
received fromthe public during the comrent period. Six people attended the public neeting.

Di spl ay advertisenents in the Fairbanks Daily News-M ner, published on April 28 and May 1, 5,
6, 7, and 8, 1996, also include information regarding the information repositories, the
toll-free tel ephone |line, and an address for submtting witten coments.



The Responsi veness Summary in Appendi x C sumari zes and addresses public conments on the
Proposed Pl an and the renedy sel ecti on process.

2.4 SCOPE AND ROLE OF CPERABLE UNI T OR RESPONSE ACTI ON

As with many Superfund sites, the problens at Fort Wainwight are conplex. QU2 will be the
third QU, following Q)3 and QU 4, at Fort Wainwight to have conpleted the RI/FS process and
to begin renedial action activities. The Q)2 R and FS were perforned in accordance with
the RI/FS Managenent Plan for OJ)2. The R fieldwrk was conducted during summer 1993. The
final R, Data Validation Review, R sk Assessnment, and FS reports were submtted to EPA and
the State of Alaska in January, Septenber, and COctober 1995 and April 1996, respectively.

This ROD presents the selected renedial action for QJ 2 chosen in accordance with CERCLA as
anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA) and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). The
decision for Q)2 is based on the Admi nistrative Record.

The renedi al actions described in this ROD address threats to human health and the

envi ronnent posed by the contam nation at OJ)2. The RI/FS has defined potential risks posed
by existing groundwater contam nation and the potential for mgration if remedi ati on does not
occur.

3.0 SUMMARY OF SOURCE AREA CHARACTERI STI CS

Physi cal features, hydrogeol ogi c conditions, and the nature and extent of contam nation for
the DRMO Yard and Buil ding 1168 Leach Wl | source areas are described briefly in the
foll owi ng sections.

3.1 DEFENSE REUTI LI ZATI ON AND MARKETI NG OFFI CE YARD
3.1.1 Physical Features, Hydrogeol ogic Conditions, and Transport Pathways

The topography at the DRMD Yard source area grades gently to the north and northwest.

However, numnerous depressions and the presence of silty soil may pronote surface water

pondi ng. Surface water runoff fromthe northeast portion of the source area drains east to a
drai nage ditch, adjacent to Badger Road, that eventually drains into the Chena R ver.

Surface water runoff fromthe west half of the source area may enter Channel B, a nan-nade,

ri prapped conveyance that parallels the west boundary of the DRMO Yard and connects the Chena
and Tanana Rivers. Flowis predomnantly toward the Chena River, approxinately 1 mle away.

A shal |l ow strewn bed | ocated north of the DRMO Yard source area may serve as a channel for
surface water runoff to the Chena River during spring breakup and heavy precipitation. A
smal | pond is located 150 feet north of the DRMO Yard; however, the pond does not discharge
into a well-defined surface drai nage systemand the rel ati onship of the pond to groundwater
i s unknown.

At the DRMO Yard, surface soil can be characterized as fill material, 3 feet to 6 feet deep,
consisting of silt, silty sands, and gravels. Subsurface soil at the DRMO Yard is variable
and consists of layers of unconsolidated silty sand, gravel, silt, and alluvial deposits of
sand and gravel .

Cont ami nants were detected in surface soil, subsurface soil, sedinent, surface water, and
groundwat er at the DRMO Yard.

Contami nants in surface soil are available to mgrate via surface runoff. A though the DRMD
Yard is relatively flat, nearby ponds and drai nage ditches may receive contam nated runoff
fromthe site. Contam nated runoff fromthe DRMO Yard woul d be deposited in sedinments.

Di ssol ved contaminants in runoff nay be transported through the system of drai nage channel s
and streans in and around the source area to the Chena River. Contami nants in surface soil



also can migrate via infiltration to subsurface soil through the downward percol ati on of
precipitation and snowrelt. The extent of contaminant infiltration into subsurface soil
depends on the affinity of specific contamnants to adsorb or conplex with soil particles.
Surface soil contam nation also can mgrate fromthe DRMO Yard via particulate transport and
vol atilization; however, this mgration pathway is considered relatively mnor because of the
si x-nmonth snow cover in the Fairbanks area.

Contami nants in subsurface soil are available to mgrate dowward t hrough percolation to
groundwat er, caused by infiltration of precipitation and snowrelt. Volatile subsurface soil
contam nants al so can mgrate upward to the surface through volatilization.

G oundwater is encountered at approximately 7.5 feet BGS in an unconfined drinking water

aqui fer consisting of poorly graded, coarse-grained deposits of sand and gravel. G oundwater
generally flows west to northwest toward Channel B, which was constructed as part of the
Chena River flood control project that connects the Chena and Tanana R vers. Changes in flow
direction in Channel B occur frequently and are attributable to water |evel changes in the
Chena and Tanana Rivers. This change may result in Channel B rechargi ng groundwater near the
DRMO Yard. However, fluctuations in flow direction occur frequently and are attributable to
wat er | evel changes in the Chena and Tanana Rivers.

Di ssol ved contam nants in groundwater will mgrate through advective forces, influenced by
hori zontal and vertical groundwater flow gradients. Contam nated groundwater migrating from
the DRMO Yard area eventually may be di scharged to Channel B or to the drai nage channel
located north of the DRMO Yard (see Figure 1-3).

Resi dents in three nearby subdivisions use groundwater as a drinking water source. These
private wells are | ocated upgradient of the DRMO Yard, in the sane unconfined aquifer as the
identified DRMO Yard groundwater contam nation. Goundwater generally flows west to
northwest, away fromthese residential areas; however, fluctuations in flow direction occur.
The first residential area is approximately 1,400 feet to the north, the second is
approximately 1,000 feet to the northeast, and the third is approxi mately 400 feet to the
southeast. A public drinking water well and fire suppression systemwere installed in 1996
and are in service within the fenced DRMO Yard. This well was installed directly upgradi ent
of the known groundwat er solvent contam nation plune, at a depth of 102 feet. The sol vent

pl ume extends from approxinately 7 feet BGS to between 30 feet and 40 feet BGS. Punping
rates at the public drinking water well will be limted until federal Safe Drinking Water Act
and State of A aska Drinking Water Standard maxi mum contam nant |evels (MCLs) are achieved in
the contam nant plunme to reduce the chance of changing plune characterization and of causing
the plume to be drawn within the cone of influence of the potable water well.

3.1.2 Nature and Extent of Contam nation

From 1990 t hrough 1993, investigations including geophysical surveys, surface and subsurface
soil sanpling, and installation of groundwater nonitoring wells were conducted to identify
the extent of contanination at the DRMD Yard.

In July 1992, 12 borings and two nonitoring wells were installed in an area north of Building
5001 at the DRMO Yard as part of a geotechnical investigation for placing a building
foundati on. Petrol eum hydrocarbons that exceeded ADEC s soil cleanup | evels were detected in
the soils. QGoundwater in one nonitoring well contained trichloroethene (TCE) at 8.6 parts
per billion (ppb). The state and federal MCL for TCE is 5 ppb. A petrol eum UST was
associated with the nost significant contam nation at this source area, which is being

renedi at ed under the Two-Party Agreenent.

Addi ti onal areas of soil and groundwater contam nation at the DRMO Yard were investigated
through a Prelimnary Source Evaluation at the DRMO Yard in Septenber 1992. The eval uation
confirned results fromprevious investigations conducted in the vicinity of and in the DRMO
Yard. Petrol eum hydrocarbons and vol atil e organi ¢ conpounds (VOCs) associated with fuels and
low | evel s of dioxins/furans, PCBs, and pesticides were detected in soils and groundwater.



In 1993, the Q)2 R was conducted. The main objectives at the DRMO Yard were to verify
information about the nature and extent of surface and subsurface soil and groundwater
contam nation and to collect information of sufficient quality to be used in a Baseline R sk
Assessnment. The field investigation consisted of the follow ng tasks: a geophysical survey,
surface and subsurface soil sanpling, installation of groundwater probes and nonitoring
well's, collection of groundwater sanples, surface water and sedi ment sanpling, and aquifer

t esting.

Contami nants detected in soil, groundwater, and sedinents included organic conpounds; i.e.
petrol eum hydr ocar bons, PCBs, pol ynucl ear aronatic hydrocarbons, chlorinated VOCs, dioxins,
and pesticides. Several inorganic elenments also were detected, i.e., manganese, |ead, and

arsenic (see Tables 3-1 through 3-5). These contam nants are believed to have cone from
several on-site sources, including former petrol eum USTs; on-site storage of electrica
transfornmers and drunms without secondary contai nment; and the incineration of mattresses,
wood furniture, drumed fluids, and plastics in an on-site fire burn pit. These contaninants
were conpared to existing background | evels determined for inorganics in this mneral-rich
area, screened for inclusion in the Human Health and Ecol ogi cal Ri sk Assessnent, and conpared
to state and federal drinking water standards. Analytes were retained as contam nants of
concern if they exceeded background | evels, standard risked-based screening criteria for

resi dential exposure assunptions of 1 x 10 -7 for soils and 1 X 10 -6 for groundwater and a
hazard index of 0.1, or state and federal MCLs. The levels of inorganics are attributable to
el evat ed background concentration. No floating products (lighter-than-water nonaqueous phase
liquids [LNAPLs]) or pure product solvents (denser-than-water nonaqueous phase |iquids

[ DNAPLs]) were identified in the groundwater at the DRMO Yard

This source was divided into six sub-areas. Sub-areas were used because of the size of the
site, and to accurately characterize different types of suspected contam nants based on
historical activities or known rel eases that had occurred. Planned renediation of source
areas also is identified by sub-area.

The suspected sources of contaminants in the soil and groundwater at two sub-areas, DRMX® and
DRMXB, are renoved USTs. Contaminants include petroleumand fuel products that exceed State
of Al aska soil cleanup levels. Goundwater contam nation included TCE and tetrachl oroet hene
(PCE) at levels below state and federal MCLs.

Pet r ol eum hydrocarbons in sod and groundwater at sub-area DRMXb exceeded State of Al aska soi
cleanup levels for UST petrol eumcontam nated soil. This source area al so contai ned PCBs at
concentrations below action | evels and one soil boring with dieldrin at a concentration of
1.0 milligrans per liter. A resanpling event was conducted at this source area; five sanples
were collected in the vicinity of the positive dieldrin sanple. The results were nondetect
or less than screening levels. Because of the type of contam nants and suspected sources of
contami nation in DRM®2, DRMXB, and DRMX®b, these source areas are being renedi ated under the
Two- Party Agreenent.

At sub-area DRMOL, two contami nants-PCE and TCE-were detected in the groundwater at |evels
above their state and federal MCLs of 5 ppb. A well-defined groundwater plunme, w th nmaxi mum
concentrations of 190 ppb and 17 ppb for PCE and TCE, respectively, has been identified. PCE
has mgrated to the northwest in the direction of the groundwater flow and extends beyond the
DRMO Yard boundary, toward Channel B. The extent of the PCE plune is illustrated in Figure
3-1. TCE detected in groundwater and soil is likely a degradation product of PCE. The R
indicates that PCE-saturated soils above the groundwater plunme are the source of groundwater
contam nation; however, soil contam nant |evels were not found at concentrations that would
result in the identified groundwater contam nant |evels. The naxi mum depth of PCE in
groundwater is between 30 feet and 40 feet BGS, with the highest concentration near the
soil-water interface (7 feet BGS). This indicates that there is not a pure product DNAPL
source in the aquifer. Shallow and fluctuating groundwater conditions contribute to the
ongoi ng rel ease of contam nants to groundwater. This is supported by the highest soi
concentration found in the saturated vadose zone, possibly associated with subsurface

rel eases froman abandoned wood stave pipe. Additionally, the groundwater plune isocontours
and concentrations are indicative of a discrete defined subsurface source. Wile soi



sanpling in an approximate 75-foot grid in this area did not identify the source, the
conceptual nodel supports its presence. The soils will be treated during in situ renediation
at this site

Benzo(a) pyrene was detected in three "hot spots" at sub-areas DRMOL and DRMX4 (see Figure
3-1). Approxinmately 1,900 cubic yards of soil has been inpacted by this conpound. The source
of the benzo(a)pyrene has not been identified, but the conmpound nay be a by-product of the
burning and drum storage activities within the "hot spot" areas at the source area. The
nmaxi mum depth of detection was 2 feet BGS, indicating that the contam nant does not nigrate
readily through the soil colum and is not a threat to groundwater

At sub-area DRMX, benzene and PCE in the groundwater exceed state and federal MCLs of 5 ppb
(at 7.5 ppb and 51 ppb, respectively) and appear to originate from m scell aneous rel eases
associ ated with operations occurring along a railroad spur. Soils contam nated w th sol vent
and petrol eum conpounds are considered the source of groundwater contam nation. The
groundwat er contam nation is found at the southwest portion of the railroad spur and is
isolated and snall in size. Al though only one groundwater sanple exceeded the state and
federal MCL for PCE and two sanpl es exceeded the state and federal MCLs for benzene, a

wel | -defined groundwater plune is present. The contam nation begins at the sout hwest portion
of the railroad spur and extends northwest to the road, fromthe west gate through the DRMO
Yard (see Figure 3-2). Several other conpounds were detected at concentrati ons bel ow action
screening levels in the soil and groundwater during the RI.

At sub-area DRMXG, sanple detections included petrol eum hydrocarbons and | ow | evel s of PCBs,
di oxi ns, and inorganic el enents; however, no contam nants attributable to activities
associated with this sub-area exceeded screening |levels. Sedinent and surface water sanple
results will be evaluated further for potential contribution to cumulative ecological risk in
the postw de Ri sk Assessnent. No action is planned for this sub-area

3.1.3 Defense Reutilization and Marketing O fice Yard Summary

The petrol eumrel ated contam nation, including diesel-range organics (DRO and gasol i ne-range
organics (GRO found in soil and groundwater throughout the source area, will be addressed

t hrough the Two-Party Agreenent, except in areas where they are comngled w th other

contam nants of concern. The PCE and TCE groundwat er contam nant plunes underlie a sizable
portion of sub-areas DRMOL and DRMX. G oundwater nonitoring well contam nant levels in

t hese source areas exceed state and federal MCLs for PCE and TCE at DRMOL and for PCE and
benzene at DRMO4. I n addition, "hot spots" of benzo(a)pyrene were found in DRMOL and DRMX.
A summary of analytical results for the DRMO Yard can be found in Tables 3-1 through 3-5

3.2 BU LDI NG 1168 LEACH WELL
3.2.1 Physi cal Features, Hydrogeol ogi c Conditions, and Transport Pat hways

The topography at the Building 1168 Leach Wl | source area is relatively flat. No surface
wat er drai nage pathways are evident. During periods of high precipitation and spring
snownel t, surface water may flow overland to |l owlying areas north and southeast of the site.
The nearest surface water body, the Chena River, is approxinmately 1,800 feet to the east. The
source area is surrounded by a spruce-hardwood forest to the west, north, and east.

Subsurface soil at the Building 1168 Leach Wl | source area consists of unconsolidated | enses
of interlayered silt, silty sand, and poorly graded sand and gravel, underlain by sandy
gravel . Fine-grained silt deposits appear as shallow lenses within silty sand and sand, and
are overlain nostly by silty gravel. Silty, gravelly surface sod is predomnantly fill
material, likely laid down when the Building 1168 parking |l ot was constructed. Near surface
sand and silt are underlain mainly by poorly graded, |oose- to nmediumdensity, saturated
sandy gravel that is highly perneabl e



Contami nation originated froma |l each well that received |iquids collected in floor drains
within Building 1168. Floor drains were connected to a buried pipe that discharged to the
leach well at approximately 13 feet BGS. Because of the rel ease nechani sm significant
surface soil contanination has not been identified at this source area. Floor drains within
the building are suspected of receiving spilled oil and lubricants, fuels, solvents, and
engi ne coolants. Contaminants in subsurface soil are available to migrate vertically toward
groundwater with infiltration of precipitation and snownelt. Lateral spreadi ng of

contam nants in subsurface soil has occurred from point sources of contami nati on because of
capillary forces and partitioning exceeding gravitational forces on contam nant novenent.

Vol atil e contam nants in subsurface soil also can mgrate upward through volatilization from
groundwater to soil

Infiltration and percol ati on through contam nated soil have been contributors to groundwater
contam nation. Leaching through contam nated soils caused by fluctuating groundwater |evels
and the affinity of petroleumproducts to float also have been najor factors in continued
groundwat er contam nati on

G oundwater is the main contam nant mgration pathway at the Building 1168 Leach Wl | source
area. Goundwater was encountered between 12 feet to 17 feet BGS and flows to the northwest
toward the west boundary of Fort Wi nwight and of f-post residential areas. No confining

| ayers have been encountered in the source area. D ssolved contam nants in groundwater will
m grate through advective forces, influenced by horizontal and vertical groundwater flow
gradi ent s.

3.2.2 Nature and Extent of Contam nation
Nurmer ous investigations occurred at the Building 1168 Leach Well before the start of the R.

In 1990, a groundwater survey conducted by the United States Arny Environnental Hygi ene
Agency and an EPA RCRA Facility Assessnent recommended further investigation at the Building
1168 Leach Well. This recommendati on was based on the high potential for releases fromthe
| each well and UST

In 1992 and 1993, a Prelimnary Source Eval uation was performed and included anal ytica
neasurenents of surface and subsurface soil and groundwater sanples. Petrol eum hydrocarbons
were detected in subsurface soil sanples exceeding the State of A aska cleanup levels for
non- UST petrol eumcontami nated soil. TCE and benzene exceeded the state and federal MCLs of
5 ppb. Ethyl benzene and xyl enes al so were detected in groundwater. The highest anal yte
concentrations in soil and groundwater were from sanples closest to the |each well.

The Q)2 R was conducted in 1993. The principal objectives of the Rl at the Building 1168
Leach Wl| were to obtain infornation about the nature and extent of subsurface soil and
groundwat er contam nation. The field investigation consisted of the follow ng tasks: one
surface soil sanple, nunerous subsurface soil sanples, installation of two nonitoring wells,
coll ection of groundwater sanples, aquifer testing, and a Treatability Study.

The Rl results confirned petrol eum hydrocarbon and sem vol atil e organi ¢ conpound

contami nation in groundwater, specifically benzene and TCE above state and federal MCLs of 5
ppb. No floating petrol eum product (LNAPL) was found in the groundwater at this site
Manganese al so exceeded ri sk-based concentrations but is attributable to background
concentrations in this mnerally rich area.

Contami nants detected in subsurface soils at the Building 1168 Leach Wl | include inorganics
and petrol eum hydrocarbons. G oundwater at the Building 1168 Leach Wl | contai ned petrol eum
hydr ocar bons, aronmatic and chlorinated VOCs, and inorganic elenents. Tables 3-6, 3-7, and
3-8 list the chemicals detected in soil and groundwater at the Building 1168 Leach Wl |

In subsurface soil, petrol eum hydrocarbon-contam nated soil extends approximately 50 feet
radially fromthe I each well. Contam nant concentrati ons decrease w th increasing horizontal
di stance fromthe |l each well. The thickness of subsurface soil contam nation ranges fromthe



bottom of the |each well to the seasonal |owwater table elevation. A snear zone
approximately 4 feet thick exists underneath the leach well and is a result of water table
level fluctuations. An estimated 1,300 cubic yards of subsurface soil has been inpacted by
contam nants di scharged fromthe | each well (see Figure 3-3). Table 3-6 lists the anal ytes
detected in soil.

The contam nated soil around the | each well appears to be the source of petrol eum

hydr ocar bons and VOCs detected in groundwater. Contam nation from subsurface soil has
created a com ngl ed benzene and TCE plune in groundwater 20 feet to 50 feet BGS. The plune
extends horizontally downgradi ent (northwest) approxinately 400 feet fromthe | each well (see
Figure 3-4). Measurable free-floating product on the groundwater has not been detected at
the Building 1168 Leach Wl l.

An SVE/AS pilot-scale treatability study was initiated in Novenber 1994. CQuarterly
nonitoring results indicate at | east a 50%reduction of petroleumrelated contam nants in
groundwater in the active treatment zone over the last two years. Benzene and TCE were not
detected within the active zone. However, exceedances of state and federal MCLs still exist
outside the pilot-scale active treatnent zone.



Table 3-1

SUMVARY OF SURFACE AND SUBSURFACE SO L SAMPLE RESULTS
DRMD YARD SOURCE AREA
CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(no/ kg)
Location O Ri sk- Based Nunber of
Nunber of Sanpl es Range of Detected Maxi mum Scr eeni ng Backgr ound Sanpl es
Anal yte Anal yzed/ Det ect ed Concentrati ons Concentration Concentration a Concentration Exceeding

Pet r ol eum Hydr ocar bons

Di esel -range organics b 328/ 163 0. 0038 - 9,600 AP- 6738 100 NA 37
Gasol i ne-range organics ¢ 322/ 66 0.25 - 690 AP-6773 50 NA 15

Vol atil e O gani c Conpounds

1,2, 4-Tri et hyl benzene 323/9 0.004 - 2.8 AP- 6773 39 NA 0

1, 3,5-Tri met hyl benzene 323/ 18 0.006 - 5.6 AP- 6773 31 NA 0
Acet one 323/ 30 0.017- 0.42 AP- 6806 7, 800 NA 0
Benzene 323/ 4 0. 006 - 0.008 AP- 6771 22 NA 0
Currene (i sopropyl benzene) 323/ 2 0.0092 - 0.016 AP- 6806 3,100 NA 0

Et hyl benzene 323/ 5 0.003 - 0.023 AP- 6771 7, 800 NA 0
m&p- Xyl ene 323/ 7 0.005 - 0.077 AP- 6771 160, 000 NA 0

Met hyl ene chl ori de 323/ 212 0.003 - 0.095 AP- 6773 85 NA 5

n- But yl benzene 323/ 6 0.006 - 0.63 AP- 6806 NA NA NA

n- Propyl benzene 323/ 2 0. 0082 - 0.023 AP- 6806 NA NA NA

o- Xyl ene 323/ 7 0.002 - 0.035 AP- 6771 160, 000 NA 0

p- | sopropyl t ol uene 323/ 13 0.005 - 2.2 AP-6771 NA NA NA

Key at end of table



Table 3-1

SUMVARY OF SURFACE AND SUBSURFACE SO L SAMPLE RESULTS
DRMD YARD SOURCE AREA
CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(my/ kg)

Nurber of
Backgr ound Sanpl es
Concentration Exceeding

Ri sk- Based
Screeni ng
Concentration a

Locati on O
Range of Detected Maxi mum
Concentrati ons Concentration

Nunber of Sanpl es
Anal yte Anal yzed/ Det ect ed

RBCs

sec- But yl benzene 323/ 2 0.011 - 0.220 AP- 6806 780 NA 0
tert-Butyl benzene 323/ 1 0. 0034 AP- 6796 780 NA 0
Tet rachl or oet hene 323/ 24 0.0025 - 0.15 AP- 6803 12 NA 0
Tol uene 323/ 11 0.0024 - 0.09 AP- 6771 16, 000 NA 0
Sem vol atil e Organi c Conpounds

2- Met hyl napht hal ene 328/ 8 0.057 - 13 AP-6773 NA NA NA
Acenapht hene 328/ 2 0.130 - 0.170 AP- 6763 4,700 NA 0
Ant hr acene 328/ 4 0. 050- 0.350 AP- 6796 23, 000 NA 0
Benzo( a) ant hr acene 328/ 7 0.045 - 0. 320 AP- 6758 0. 88 NA 0
Benzo( a) pyr ene 328/ 7 0.049 - 0.350 AP- 6758 0. 088 NA 6
Benzo(b) f | uor ant hene 328/ 9 0.048 - 0.350 AP- 6758 0.88 NA 0
Benzo(g, h, i) peryl ene 328/ 7 0.046 - 0.370 AP- 6747 NA NA NA
Benzo(k) fl uorant hene 328/ 7 0.052 - 0.330 AP- 6758 8.8 NA 0
bi s(2- et hyl hexyl ) pht hal at e 328/ 28 0.029 - 1.600 AP- 6745 46 NA 0
Butyl benzyl phthal ate 328/ 7 0.150- 0.710 AP 6798 160, 000 NA 0
Chrysene 328/ 8 0.046 - 0.390 AP- 6758 88 NA 0

Key at end of table.



Table 3-1

SUMVARY OF SURFACE AND SUBSURFACE SO L SAMPLE RESULTS
DRMD YARD SOURCE AREA
CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(no/ kg)
Location O Ri sk- Based Nunber of
Nunber of Sanpl es Range of Detected Maxi mum Scr eeni ng Backgr ound Sanpl es
Anal yte Anal yzed/ Det ect ed Concentrati ons Concentration Concentration a Concentration Exceeding
di -n-Butyl phthal ate 327/ 133 0.024 - 2.600 004 NA NA NA
Di benzo(a, h) ant hracene 328/ 2 0.052 - 0.084 AP- 6758 0. 088 NA 0
FI uor ant hene 328/ 11 0.058 - 0.660 AP- 6758 3, 100 NA 0
Fl uor ene 328/ 4 0.230 - 1.0 AP- 6738 3,100 NA 0
I ndeno( 1, 2, 3- cd) pyr ene 328/ 5 0.052 - 0.2 AP- 6758 0.88 NA 0
Napht hal ene 651/ 10 0.004 - 4.7 AP- 6738 3,100 NA 0
Phenant hr ene 328/ 16 0.059 - 0.950 AP 6773 NA NA NA
Pyr ene 328/ 9 0.091 - 0.640 AP- 6758 2,300 NA 0
QG her Organi ¢ Conpounds
Total organic carbon 331/ 331 290 - 40, 300 AP- 6736 NA NA NA
PCBs and Organochl orine Pestici des
4, 4' - Di chl or odi phenyl di chl or oet hane 331/31 0.0024 - 0.039 AP- 6751 2.7 NA 0
(DDD)
4, 4' - Di chl or odi phenyl di chl orret hene 331/38 0.0016 - 0.059 AP- 6739 1.9 NA 0
( DDE)
4, 4" -Di chl or odi phenyl trichl oroethane  331/119 0.0013 - 1.1 AP- 6747 1.9 NA 0
(DDT)

Key at end of table.



Table 3-1

SUMVARY OF SURFACE AND SUBSURFACE SO L SAMPLE RESULTS
DRMD YARD SOURCE AREA
CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(no/ kg)
Locati on O Ri sk- Based Nunber of
Nunber of Sanpl es Range of Detected Maxi mum Scr eeni ng Backgr ound Sanpl es
Anal yte Anal yzed/ Det ect ed Concentrati ons Concentration Concentration a Concentration Exceeding

Aroclor 1254 331/ 2 0.026 - 0.430 AP- 6730 0. 083 NA 2
Aldrin 331/1 0. 00065 AP- 6806 0.038 NA 0
Arocl or 1260 331/ 55 0.017 - 1.3 005 0.083 NA 25
bet a- BHC 331/4 0. 00057 - 0.0016 AP- 6797 0.35 NA 0
Dieldrin 331/ 4 0.012 - 1.0 AP- 6794 0.04 NA 2
Endosul fan | 331/1 0.016 AP- 6796 470 NA 0
Endosul fan 11 331/5 0.00078 - 0.016 AP- 6758 470 NA 0
Endrin 331/3 0.0097 - 0.014 AP- 6794 23 NA 0
Endrin al dehyde 331/1 0. 0086 AP- 6803 NA NA NA
Endrin ketone 331/5 0. 0015 - 0.027 SP- 6796 NA NA NA
gamma- BHC (Li ndane) 331/ 6 0.0042 - 0.130 SP- 6763 0. 49 NA 0
Hept achl or epoxi de 331/1 0. 019 AP- 6796 0. 07 NA 0
Met hoxychl or 331/1 0. 0048 AP- 6793 390 NA 0

Key at end of table



Table 3-1

SUMVARY OF SURFACE AND SUBSURFACE SO L SAMPLE RESULTS
DRMD YARD SOURCE AREA
CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(no/ kg)
Locati on O Ri sk- Based Nunber of
Nunber of Sanpl es Range of Detected Maxi mum Scr eeni ng Backgr ound Sanpl es
Anal yte Anal yzed/ Det ect ed Concentrati ons Concentration Concentration a Concentration Exceeding
RBCs

Met al s
Arsenic 332/ 318 0.79 - 72.4 AP- 6744 0. 37 29 318
Bari um 331/331 18 - 381 AP- 6750 5, 500 234 0
Cadm um 331/ 84 0.48 - 8.1 AP- 6782 39 NA 0
Chrom um 331/ 330 2.7 - 46.1 AP- 6742 78, 000 46 0
Lead 336/ 332 1.7 - 996 AP- 6735 400 NA 3
Manganese 331/ 330 29.1 - 2,420 AP- 6780 390 318 33
Mer cury 331/ 22 0.07 - 2.3 AP- 6732 23 ND 0
Sel eni um 331/ 214 0.051 - 4.1 AP- 6750 390 0.17 0
Si |l ver 331/ 12 0.55 - 5.3 AP- 6778 390 1.10 0
Thal I'i um 331/ 6 0.13 - 9.8 AP- 6776 NA ND NA
Di oxi ns/ Furans (pg/Qg)
2,3,7,8-TCDD TEQ 267/ 244 0.0008 - 97. 356 AP- 6734 4.1 NA 9

Note: The RBC used for m&p-xylene is the RBC for xylenes mxed. No RBC for p-xylene in soil exists. The RBC used for chromumis the
one for trivalent chromum The RBC used for arsenic is the one for the carcinogenic formof arsenic.

a R sk-based screening concentration values are based on a 1 x 10 -6 residential direct contact risk or an HQ = 1 (EPA, Region
I, July 11, 1994, Ri sk Based Concentration Tabl es).

b ADEC soil cleanup matrix score Level A for DROis 100 my/kg.

c ADEC soil cleanup matrix score Level A for GROis 50 nikg.

Key:
ADEC = Al aska Departnent of Environnental Conservation. NA = Not applicable.
BHC = Benzenehexachl ori de. ND = Not detected.
DRMO = Defense Reutilization and Marketing Ofice. PCBs = Pol ychl orinated bi phenyl s.
= Di esel -range organi cs. pg/ g = Picogranms per gram
GRO = Gasol i ne-range organi cs. RBCs = Ri sk-based concentrati ons.
Ig/ kg = Mcrograns per kilogram TCDD = Tetrachl or odi benzo- p- di oxi n.
ng/ kg = MIligrams per kil ogram TEQ = Toxicity equival ency.



Table 3-2
SUWARY COF SEDI MENT SAMPLE RESULTS
DRMO YARD SOURCE AREA
OPERABLE UNI T 2
FORT WAl NVRI GHT, ALASKA

(mo/ kg)
Location O Ri sk- Based Nunber of
Nunber of Sanpl es Range of Detected Maxi mum Scr eeni ng Backgr ound Sanpl es
Anal yte Anal yzed/ Det ect ed Concentrations Concentration Concentration a Concentration Exceeding
RBCs
Pet r ol eum Hydr ocar bons
Di esel -range organics b 9/9 63 - 1,000 007 100 NA 5
Vol atil e Organi ¢ Conmpounds
Chl orof orm 9/1 0. 008 009 100 NA 0
G her Organi ¢ Conpounds
Total organic carbon 717 1- 935 007 NA NA NA
PCBs and Organochl orine Pesticides
Arocl or 1260 9/3 7 - 60 007 0.083 NA 3
Met al s
Arseni c 9/9 9 - 38 001 0. 37 NA 9
Bari um 9/9 139 - 397 01 5, 500 NA 0
Cadm um 9/ 4 2 -6 007 39 NA 0
Chr om um 9/9 18 - 49 007 78, 000 NA 0
Lead 9/9 10 - 1,390 007 400 NA 2
Manganese 9/9 251 - 5,140 002 390 NA 7
Di oxi ns/ Furans (pg/ Q)
2,3,7,8 TCDD TEQ 9/9 0.0043 - 71.98 007 4.10 NA 3

Note: The RBC used for chromumis the one for trivalent chromum The RBC used for arsenic is for the carcinogenic formof arsenic.

a R sk-based screening concentration risk values are based on a 1 x 10 -6 residential direct contact or an HQ = 1 (EPA, Region III,
July 11, 1994, Ri sk-Based Concentration Tables).
b ADEC soil cleanup matrix score for Level A cleanup of DROis 100 ng/Kkg.



Key.

ADEC

1g/ kg
ng/ kg

Al aska Department of Environnental Conservation.
Di esel -range organi cs.

Def ense Reutilization and Marketing O fice.

M crograns per kil ogram

M1 1ligrans per kil ogram

Not appl i cabl e.

PCBs = Pol ychl ori nat ed bi phenyl s.
pg/ g = Picograns per gram
pg/ g = Picograns per gram
RBCs = R sk-based concentrations.

TCDD = Tetrachl or odi benzo- p- di oxi n.
TEQ = Toxi city equival ency.



Table 3-3

SUMMARY OF GROUNDWATER MONI TORI NG VELL SAMPLE RESULTS

Anal yte
Pet r ol eum Hydr ocar bons
Di esel -range organics
Gasol i ne-range organi cs
Vol atil e Organi ¢ Conpounds
1, 2, 4-Tri net hyl benzene
1, 3, 5-Tri net hyl benzene
Chl or of orm
cis-1, 2- D chl or oet hene
Cunene
Et hyl benzene
n&p- Xyl ene
Met hyl ethyl ketone
Met hyl ene chl ori de
n Butyl benzene
n- Propyl benzene

Key at end of table.

DRMO YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(1g\L)
Number of Al aska Water Quality Nunmber of
Sanmpl es Range of Detected Location of Criteria Ri sk- Based Sanpl es
Anal yzed/ Concentrations Maxi mum (18 AAC 70/ MCL 18 Screening Backgr ound Exceedi ng
Det ect ed Concentration AAC 80) Concentration a  Concentration MCL
23/ 16 130 - 23,000 AP- 5825 NA/ NA NA NA NA
31/8 50 - 940 AP- 5825 NA/ NA NA NA NA
31/5 2.9 - 460 AP- 5825 100/ 70 3 NA 1
31/5 3.7 - 130 AP- 5825 100/ NA 2.4 NA NA
31/1 1.9 AP- 6802 1, 240/ 100 0.15 NA 0
31/1 7.3 AP- 5764 11, 600/ 70 61 NA 0
31/5 1.6 - 14 AP- 5825 NA/ NA 1, 500 NA NA
31/3 2.6 - 3.7 AP- 5825 0.2/ 700 1, 300 NA 0
31/3 3.2 - 92 AP- 5825 0. 2/ 10, 000 520 NA 0
31/2 6.4 - 12 AP- 5825 NA/ NA 22,000 NA NA
31/ 12 1- 19 AP- 6799 NA/ 5 4.1 NA 0
31/1 3.3 AP- 6806 NA/ NA NA NA NA
3/31 1.7 - 16 AP- 5825 NA/ NA NA NA NA



Table 3-3

SUMVARY OF GROUNDWATER MONI TORI NG WELL SAMPLE RESULTS

DRMO YARD SOURCE AREA
CPERABLE UNIT 2

FORT WAI NVRI GHT, ALASKA

(lg/L)
Nunber of Al aska Water Quality Nunber of
Sanpl es Range of Detected Locati on of Criteria Ri sk- Based Sanpl es

Anal yzed/ Concentrati ons Maxi mum (18 AAC 70/ MCL 18 Screening Backgr ound Exceedi ng
Anal yte Det ect ed Concentration AAC 80) Concentration a Concentration MCL
Napht hal ene 54/ 6 14 - 530 AP- 5825 0.1/ NA 1, 500 NA NA
o- Xyl ene 31/1 170 AP-5825 0. 2/ 10, 000 1, 400 NA 0
p- | sopropyl t ol uene 31/ 2 3.5 - 19 AP- 5825 NA/ NA NA NA NA
sec- Butyl benzene 31/7 1.6 - 11 AP- 5825 NAY NA 61 NA NA
Tetrachl or oet hene (PCE) 31/ 6 1.3 - 190 AP- 6803 840/ 5 1.1 NA 3
trans- 1, 2- Di chl or oet hene 3/31 1.2 - 1.7 AP- 6804 11, 600/ 100 120 NA 0
Tri chl or oet hene (TCE) 5/ 31 4.8 - 17 AP- 6804 5/'5 1.6 NA 3
Tri chl or of | uor onet hane 31/1 6.3 AP- 5764 NA/ NA 1, 300 NA NA
Sem vol atil e Organi ¢ Conpounds
2- Met hyl napht hal ene 23/ 5 11 - 200 AP- 5825 0.1/ NA NA NA NA
Benzoi c acid 23/1 19 AP- 6803 NA/ NA 150, 000 NA NA
Fl uor ene 23/1 2 AP- 6803 0.1/ NA 1, 500 NA NA
Napht hal ene 54/ 6 14 - 530 AP- 5825 0.1/ NA 1, 500 NA NA
O ganophosphorus Pesti ci des
Di sul foton 23/3 014 - 1.3 AP-5826 NA/ NA 1.5 NA

NA

Key at end of table.



Table 3-3

SUMVARY OF GROUNDWATER MONI TORI NG WELL SAMPLE RESULTS

DRMO YARD SOURCE AREA
CPERABLE UNIT 2

FORT WAI NVRI GHT, ALASKA

(lg/L)
Nunmber of Al aska Water Quality Nunber of
Sanpl es Range of Detected Locati on of Criteria Ri sk- Based Sanpl es
Anal yzed/ Concentrati ons Maxi mum (18 AAC 70/ MCL 18 Scr eeni ng Backgr ound Exceedi ng
Anal yte Det ect ed Concentration AAC 80) Concentration a Concentration MCL

Met al s
Arseni ¢ (dissol ved) 23/ 13 6 - 24 AP- 5825 48/ 50 0. 038 56 0
Arsenic (total) 23/ 13 6 - 23 AP- 5825 48/ 50 0. 038 230 0
Bari um (di ssol ved) 23/ 20 100 - 310 AP 5825 1, 000/ 2, 000 2,600 520 0
Barium (total) 23/ 20 100 - 320 AP- 5825 1, 000/ 2, 000 2,600 2,000 0
Lead (dissol ved) 23/1 6 AP- 6802 NA/ 15 NA 27 0
Manganese (di ssolved) 23/20 250 - 13, 000 AP- 5825 50 b 180 1, 900 20
Manganese (total) 23/ 20 270 - 13,000 AP- 5825 50 b 180 1, 900 20
Di oxi ns/ Furans (pg/L)
2,3,7,8-TCDD TEQ 20/ 19 0.33 - 8.4183 AP- 5765 10/ 30 0.43 NA 0

Note: The RBC used for m&p-xylene is the one for p-xylene. This RBCis the nore conservative of the two. The RBC used for arsenic is for
t he carcinogenic formof arsenic.

a R sk-based screening concentration values are based on a 1 x 10 -6 residential direct contact risk or HQ = 1 (EPA, Region IIIl, July 11,
1994, Ri sk Based Concentration Tabl es).
b Secondary MCL.

Key:

AAC = Al aska Admi nistrative Code.
DRMO = Defense Reutilization and Marketing O fice.
MCL = Maxi mum cont am nant | evel.
Ig/L = Mcrograns per liter.
NA = Not applicable.
pg/L = Picograns per liter.
TCDD = Tetrachl or odi benzo- p- di oxi n.
TEQ = Toxi city equival ency.



Anal yte

Pet r ol eum Hydr ocar bons
Di esel -range organics
Gasol i ne-range organics

Vol atil e Organi ¢ Conpounds

I, 2,4-Trimet hyl benzene
1, 2- Di chl or obenzene

1, 2- D chl or oet hane

1, 3-5-Tri net hyl benzene
1, 3-Di chl or obenzene

1, 4- D chl or obenzene
Acet one

Benzene

Chl or obenzene

Chl orof orm

cis-1, 2- D chl or oet hene
Cunene

Key at end of table.

Table 3-4

SUMVARY OF GROUNDWATER PROBE SAMPLE RESULTS

DRMO YARD SOURCE AREA
CPERABLE UNIT 2

FORT WAl N\VRI GHT,
(lg/L)

Nunber of Sanpl es
Anal yzed/ Det ect ed

Range

ALASKA

of Detected

Concentrati ons

94/ 65 120 - 41, 000
89/ 19 70 - 28,000
93/ 11 1.3 - 340
161/ 2 19 - 38
93/1 1.5
93/ 10 1.3 - 130
161/ 1 1.5
161/ 2 6 - 12
93/ 7 3.1- 79
93/ 6 1.4 - 7.5
93/1 2.6
93/ 27 1.1 - 8

93/3 1.2 - 2.3
93/ 10 1.4 - 14

Locati on of
Maxi mum

Concentration

P34
P34

P35

P15
P13

P35
P60

P15
P35

PO5
P15

P59
P34

Al aska Water
Quality Criteria
18 AAC 70/ MCL

(18 AAC 80)

NA/ NA
NAY NA

100/ NA

763/ 600
5/5

100/ NA
763/ NA
763/ 75

NAY NA
0.2/5.0
NA/ 100

1, 240/ 100
116, 000/ 70
NA/ NA

Ri sk- Based
Screeni ng

370
0.12
2.4
540
0. 44
3,700
0. 36
39
0.15
61

1, 500

Backgr ound

Concentration a Concentration

SESFEEFE55555F $5

Nunmber of
Sanpl es
Exceedi ng
MCLs

Eooow%o%%oo% £<



Table 3-4

SUMVARY OF GROUNDWATER PROBE SAMPLE RESULTS

DRMO YARD SOURCE AREA
CPERABLE UNIT 2

FORT WAI NVRI GHT, ALASKA

(rg/L)
Al aska Water Nunber of
Location of Quality Criteria Ri sk- Based Sanpl es
Nunber of Sanples Range of Detected Maxi mum 18 AAC 70/ MCL Scr eeni ng Background  Exceeding
Anal yte Anal yzed/ Det ect ed Concentrations  Concentration (18 AAC 80) Concentration a Concentration MCLs

Di chl or odi f1 uor onet hane 93/ 2 1.7 - 18 PO7 11. 000/ NA 390 NA NA
Et hyl benzene 93/ 7 1.3 - 6 P27 0.2/ 700 1, 300 NA 0
m&p- Xyl ene 93/ 8 1.6 - 87 P35 0.2/10, 000 520 NA 0
Met hyl et hyl ketone (MEK) 93/ 21 2 - 110 Trip Bl ank NA/ NA 22,000 NA NA
Met hyl ene chl ori de 93/ 26 1- 8.8 P35 NA/ 5 4.1 NA 2
n- But yl benzene 93/1 30 P34 NA/ NA NA NA NA
n- Propyl benzene 93/8 1.6 - 32 P34 NA/ NA NA NA NA
x- Xyl ene 93/ 7 1.2 - 150 P35 0.2/10,000 NA NA 0
p- 1 sopropyl t ol uene 93/ 10 1.5 - 200 P34 NA/ NA NA NA NA
sec- But yl benzene 93/ 7 1.2 - 25 P34 NA/ NA 61 NA NA
Styrene 93/ 2 1.7 - 69 P57 NA/ 100 1, 600 NA 0
Tetrachl or oet hene (PCE) 93/ 20 1.1 - 65 P35 840/ 5 1.1 NA 3
Tol uene 93/ 5 1.5 - 3.7 P61 0.2/1, 000 750 NA 0
trans- 1, 2- Di chl or oet hene 93/ 6 1.3 - 4.4 P43 11, 600/ 100 120 NA 0
Tri chl or oet hene (TCE) 93/ 19 1.4 - 9.1 P51 5/'5 1.6 NA 12
Tri chl or of | uor onet hane 93/ 2 1.6 - 4.1 P12 NA/ NA 1, 300 NA 0

Key at end of table.



Table 3-4

SUMVARY OF GROUNDWATER PROBE SAMPLE RESULTS
DRMO YARD SOURCE AREA
CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(1g/L)
Al aska Vater Nurber of
Location of Quality Oiteria Ri sk- Based Sanpl es
Nunber of Sanpl es Range of Detected Maxi mum 18 AAC 70/ MCL Scr eeni ng Background Exceeding
Anal yte Anal yzed/ Det ect ed Concent rati ons Concentration (18 AAC 80) Concentration a Concentration MCLs
Sem vol atil e Organi ¢ Conpounds
2- Met hyl napht hal ene 68/ 9 1- 240 P35 0.1/ NA NA NA NA
Di benzof uran 68/ 1 2 P34 NA/ NA 150 NA NA
Di et hyl pht hal ate 68/ 1 10 P34 NA/ NA 29, 000 NA NA
Fl uor ene 68/ 2 4 - 6 P34 0.1/ NA 1, 500 NA NA
Napht hal ene 161/ 20 1.6 - 410 P35 0.1/620 1, 500 NA 0
Phenant hr ene 68/ 1 4 P34 0.1/ NA NA NA NA
O ganophosphorus Pesti ci des
Di azi non 68/ 1 0.27 P37 NA/ NA 33 NA NA
Di sul foton 68/ 2 0.11 - 0.53 P46 NA/ NA 1.5 NA NA
Nal ed 68/ 2 0.18 - 0.87 P60 NAY NA 73 NA NA
Ronnel 68/ 1 1,100 P27 NA/ NA 1, 800 NA NA
Met al s
Arseni c (dissol ved) 67/ 34 5- 39 P39 48/ 50 0. 038 56 0
Arsenic (total) 68/ 35 6 - 43 P39 48/ 50 0. 038 230 0
Bari um (di ssol ved) 67/ 64 30 - 420 P07 1, 000/ 2, 000 2, 600 520 0

Key at end of table.



Table 3-4

SUMVARY COF GROUNDWATER PROBE SAMPLE RESULTS
DRMO YARD SOURCE AREA
CPERABLE UNIT 2

FORT WAI NVRI GHT, ALASKA

(rg/L)
Al aska Water Nunber of
Location of Quality Oiteria Ri sk- Based Sanpl es
Nunber of Sanples Range of Detected Maxi mum 18 AAC 70/ MCL Screeni ng Background  Exceeding
Anal yte Anal yzed/ Det ect ed Concentrations  Concentration (18 AAC 80) Concentration a Concentration MCLs
Barium (total) 68/ 65 30 - 1,200 P04 1, 000/ 2, 000 2,600 2,000 0
Chrom um (total) 64/ 8 20 - 510 P57 11/ 100 37,000 390 2
Lead (dissol ved) 67/ 3 3-5 P23 N&/ 15 0. 0037 27 0
Lead (total) 68/ 10 2 - 14 P21 N&A/ 15 0. 0037 160 0
Manganese (di ssol ved) 67/ 63 20 - 6,100 P35 NA/ 50 b 180 1, 900 57
Manganese (total) 68/ 65 20 - 6,400 P35 N&/ 50 b 180 1, 900 57
Mercury (dissol ved) 67/ 1 0.8 P Slough 1 0.012/2 11 NA 0
Di oxi ns (pg/L)
2,3,7,8-TCDD TEQ 68/ 50 0.02 - 8.66 P25 10/ 30 0.43 NA 0

Note: The RBC used m&p-xyl ene as the one for p-xylene. This RBCis the nore conservative of the two RBCs. The RBC used for arsenic is
for the carcinogenic formof arsenic.

a Ri sk-based screening concentration values are based on a 1 x 10 -6 residential direct contact risk or HQ =1 (EPA, Region |11, July 11,
1994, R sk Based Concentration Tables).
b Secondary MCL.

Key:
AAC = Al aska Admi ni strative Code.
DRMO = Defense Reutilization and Marketing O fice.
MCL = Maxi mum cont am nant | evel .
Ig/L = Mcrograns per liter.
NA = Not applicable.
pg/L = Picograns per liter.
TCDD = Tetrachl or odi benzo- p- di oxi n.
TEQ = Toxicity equival ency.



Pet r ol eum Hydr ocar bons
Di esel -range organics

Vol atil e O gani ¢ Conpounds

Chl orof orm

Met hyl ene chl ori de

Met al s

Bari um (di ssol ved)
Barium (total)
Manganese (di ssol ved)
Manganese (total)

Table 3-5

SUMVARY OF SURFACE WATER SAMPLE RESULTS

COLLECTED FROM CHANNEL B
DRMO YARD SOURCE AREA

CPERABLE UNIT 2

(1g/L)

Number of Sanpl es
Anal yzed/ Det ect ed

4/ 1

4/ 3
4/ 3

4/ 4
4/ 4
4/ 4
4/ 4

FORT WAI NVRI GHT, ALASKA

Range of Detected
Concentrations

62

0.5 -3.2
1-1

71 - 74
70 - 74
479 - 536
478 - 532

Locati on of
Maxi mum
Concentration

003

002
002

001

003
001

001

a R sk-based screening concentration values are based on a 1 x 10 -6 residenti al

Based Concentrati on Tabl es).
b Secondary MCL.

Key:

i3

)
£
I

Al aska Adnini strative Code.

Def ense Reutilization and Marketing O fice.
MCL = Maxi mum cont ami nant
M crograns per liter.
Not appl i cabl e.

Al aska Water

Quality Oriteria R sk-Based
18 AAC 70/ MCL (18 Screening

AAC 80)

NA/ NA

1, 240/ 100
NA/ NA

1, 000/ 2, 000

1, 000/ 2, 000
NA/ 50 b

NA/ 50 b

ri sk or an HQ=1 (EPA,

0.15

2,600
2,600
180
180

Region II1,

of

Sanpl es

Background Exceeding

Concentration a Concentration

NA
NA

520
2,000
1, 900
1, 900

July 11, 1994, R sk

MCLs

o

» O



Table 3-6

SUMVARY OF SO LS SAMPLE RESULTS

BU LDI NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNI T 2

FORT WAI NVRI GHT, ALASKA

(ng/ ko)
Nunber of Range of Locati on of Ri sk- Based Nunber of
Sanpl es Det ect ed Maxi mum Screeni ng Backgr ound Sanpl es
Anal yte Anal yzed/ Detected Concentrations Concentration Concentration a Concentration Exceeding RBCs
PCBs and Organochl orine Pesti ci des
4. 4" -Di chl or odi phenyl tri chl or oet hane 5/1 0. 0048 AP- 6808 1.9 NA
Met al s
Arseni c 5/'5 1.3 - 5.1 AP- 6808 0.37 17
Bari um 5/'5 29 - 120 AP- 6808 5, 500 275
Cadmi um 5/5 0.73 - 2.2 AP- 6808 39 1.7
Chr om um 5/5 6.8 - 22 AP- 6808 78, 000 35
Lead 5/5 2.4 - 7.9 AP- 6808 400 25
Manganese 5/'5 93 - 380 AP- 6808 390 NA
Sel eni um 5/1 0.22 AP- 6808 390 NA
Silver 5/4 0.98 - 3.7 AP- 6808 390 NA
Pet r ol eum Hydr ocar bons
DRO 717 260 - 7,700 SB- 2 100 b NA
GRO 717 26 - 4,600 SB-1 50 C NA
Vol atil e Organi ¢ Conpounds
Benzene 7/0 NA NA 22 NA
m&p- Xyl enes 716 4.4 - 62 SB-3 160, 000 NA

Key at end of table.



Table 3-6

SUMVARY OF SO LS SAMPLE RESULTS

BU LDI NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNI T 2

FORT WAI NVRI GHT, ALASKA

(no/ kg)
Nunber of Range of Locati on of Ri sk- Based Nunber of
Sanpl es Det ect ed Maxi mum Screeni ng Backgr ound Sanpl es
Anal yte Anal yzed/ Detected Concentrations Concentration Concentration a Concentration Exceeding RBC s
o- Xyl enes 7/6 2.9 - 31 SB-3 160, 000 NA 0
Tol uene 714 0.34 - 10 SB- 3 16, 000 NA 0
BTEX 716 7.3 - 103 SB- 3 10 d NA 5
Tri chl or oet hene 7/ 0 NA NA 58 NA 0
Note: The RBC used for m&p-xylenes is the RBC for xylenes mxed. No RBC exists for p-xylenes in soil. The RBC used for arsenic is the
one for the one for the carcinogenic formof arsenic. The RBC used for chromumis the one for trivalent chrom um
a Risk-based screening concentration values are based on a 1 x 10 -6 residential direct contact risk or an HQ=1 (EPA Region |11, July 11,

1994, Ri sk Based Concentration Tabl es).
b  ADEC soil cleanup matrix score for Level A DROis 100 nmy/kg.
ADEC soil cleanup matrix score for Level A GROis 50 my/kg.
d ADEC soil cleanup matrix score for Level A BTEX is 10 ng/Kkg.

o

Key:
BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
DRO = D esel -range organi cs.
GRO = Gasol i ne-range organi cs.
ng/ kg = MIligrans per kil ogram
NA = Not applicable.
PCBs = Pol ychl ori nated bi phenyl s.

RBCs Ri sk-based concentrati ons.



Table 3-7

SUMVARY OF GROUNDWATER SAMPLE RESULTS
BU LDI NG 1168 LEACH WELL SOURCE AREA

(1g/L)
Al aska \Vat er Number of
Nunmber of Range of Locati on of Quality Criteria Ri sk- Based Sanpl es
Anal yte and Concentration Sanpl es Det ect ed Maxi mum 18 ACC 70/ MCL (18 Screeni ng Backgr ound Exceedi ng
Units Anal yzed/ Detected Concentrations Concentration ACC 80) Concentration a Concentration MCLs

Pet r ol eum Hydr ocar bons

Di esel -range organics 15/ 9 77 - 34,000 AP-5751 NA/ NA NA NA NA

Gasol i ne-range organi cs 20/ 7 11 - 18,000 AP- 5747 NA/ NA NA NA NA

Vol atil e Organi ¢ Conpounds

1, 2, 4- Tri net hyl benzene 20/ 4 49 - 350 AP- 5751 100/ NA 3 NA NA

1, 3, 5-Tri net hyl benzene 20/ 4 18- 150 AP-5751 100/ NA 2.4 NA NA

Acet one 20/ 1 41 AP-5751 NA/ NA 3,700 NA NA

Benzene 20/ 1 5.1 AP- 5752 0.2/5 0. 36 NA 1

Cunene 20/ 4 18 - 59 AP- 5751 NA/ NA 1, 500 NA NA

Et hyl benzene 20/ 4 26 - 310 AP- 5751 0.2/700 1, 300 NA 0

n&p- Xyl ene 20/ 4 44 - 620 AP-5751 0.2/ 10, 000 520 NA 0

n- But yl benzene 20/ 3 13 - 16 AP- 5747 NA/ NA NA NA NA

n- Propyl benzene 20/ 4 21 - 71 AP-5751 NA/ NA NA NA NA

Napht hal ene 35/8 5 - 130 AP- 5751 0.1/ NA 1, 500 NA NA

o- Xyl ene 20/ 4 3 - 1,000 AP-5751 0.2/ 10, 000 1, 400 NA 0

Key at end of table.

OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA



Table 3-7

SUMVARY OF GROUNDWATER SAMPLE RESULTS
BU LDI NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(lg/'L)
Al aska \Vat er Nurber of
Nunmber of Range of Locati on of Quality Criteria Ri sk- Based Sanpl es
Anal yte and Concentration Sanpl es Det ect ed Maxi mum 18 ACC 70/ MCL (18 Screeni ng Background  Exceeding
Units Anal yzed/ Detected Concentrations Concentration ACC 80) Concentration a Concentration MCLs
p- 1 sopropyl t ol uene 20/ 4 10 - 30 AP- 5751 NA/ NA NA NA NA
sec- But yl benzene 20/ 4 4.4 - 11 AP-5751 NA/ NA 61 NA NA
Tol uene 20/1 770 AP-5751 0.2/1, 000 750 NA
Trichl oroet hene 20/ 1 23 AP-5751 5/5 1.6 NA 1
Tri chl or of | uor onet hane 20/ 3 51 - 26 AP- 5781 NA/ NA 1, 300 NA NA
Sem vol atil e Organi ¢ Conpounds
2- Met hyl napht hal ene 15/ 4 5 - 59 AP-5751 0.1/ NA NA NA NA
Napht hal ene 35/8 5 - 130 AP- 5751 0.1/ NA 1, 500 NA NA
Met al s
Arseni c (dissol ved) 15/ 7 Yo - 27 AP- 5751 48/ 50 0. 038 20 0
Arsenic (total) 16/ 6 1.8 - 25 AP-5751 48/ 50 0. 038 72 0
Bari um (di ssol ved) 15/ 14 62 - 350 AP- 5751 1, 000/ 2, 000 2, 600 988 0
Barium (total) 16/ 14 48 - 330 AP- 5751 1, 000/ 2, 000 2,600 341 0
Cadm um (di ssol ved) 15/1 4.9 AP- 6333 9.3/5 18 4.8 0
Chrom um (total) 16/ 2 8 - 48 AP- 6332 11/ 100 37, 000 NA 0

Key at end of table.



Table 3-7

SUMVARY OF GROUNDWATER SAMPLE RESULTS
BU LDI NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(1g/L)
Al aska Water Nunber of
Nunber of Range of Locati on of Quality Criteria Ri sk- Based Sanpl es
Anal yte and Concentration Sanpl es Det ect ed Maxi mum 18 ACC 70/ MCL (18 Screeni ng Background  Exceeding
Units Anal yzed/ Detected Concentrations Concentration ACC 80) Concentration a Concentration MCLs
Lead (dissol ved) 15/ 2 1.6 - 5.4 AP- 5751 NA 15 0. 0037 9.9 0
Lead (total) 16/ 14 1.1 - 21 AP- 5751 NA 15 0. 0037 66 1
Manganese (di ssol ved) 15/ 13 82 - 4,400 AP-5751 NA/ 50 b 180 NA 11
Manganese (total) 16/ 14 11 - 4,400 AP- 5751 NA/ 50 b 180 NA 11
Sel eni um (di ssol ved) 15/ 2 2.4 - 3.1 AP-5751 10/ 50 180 NA 0
Sel enium (total) 16/ 3 1.7 - 2.5 AP- 5751 10/ 50 180 NA 0
Silver (total) 16/ 1 22 AP-5781 NA/ 100 b 180 NA 0
Not e: The RBC used for m&p-xylene is the one for p-xylene. This RBCis the nore conservative of the two. The RBC used for arsenic is the one for the carcinogenic form of
arsenic. The RBC used for chromumis the one for trivalent chrom um
a Risk-based screening concentration values based on a 1 x 10 -6 residential risk or an HQ1l (EPA, Region IIl, July 11, 1994, R sk Based Concentration Tabl es).

b Secondary MCL.

Key:

AAC = Al aska Admi ni strative Code.
MCLs = Maxi mum cont am nant | evel s.
Ig/L = Mcrograns per liter.

NA = Not applicable.



Table 3-8

SUMVARY OF M CROWMELL SAMPLE RESULTS
BU LDI NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(lg/L)
Al aska Vater Nurber of
Nunber of Range of Locati on of Quality Criteria Ri sk- Based Sanpl es
Sanpl es Det ect ed Maxi mum 18 ACC 70/ MCL Screeni ng Backgr ound Exceedi ng
Anal yt es Anal yzed/ Det ect ed Concentrati ons Concentration (18 AAC 80 Concentration a Concentration MCLs
Met al s
Al um num 27/ 27 135 - 39, 300 PS10 NA/ 200 37, 000 NA 24
Arseni c 27/ 15 6 - 44 PS12 48/ 50 0. 038 76 0
Bari um 27/ 27 104 - 1,030 PS10 1, 000/ 2, 000 2,600 988 0
Chr om um 27/ 16 6 - 90 PS26 11/100 37,000 125 0
Copper 27/ 17 12 - 222 PS26 12/ 1, 000 1, 400 NA 0
Iron 27/ 27 1,340 - 188, 000 PS26 1, 000/ 300 NA NA 27
Lead 27/ 17 2 - 49 PS10 3.2/ 15 0. 0037 66 10
Manganese 27/ 27 25 - 2,930 PS21 NA/ 50 b 180 NA 26
Vanadi um 27/ 14 10 - 116 PS10 NA/ NA 260 NA NA
Zi nc 27/ 19 16 - 242 PS10 47/ 5, 000 11, 000 NA 0
Pet r ol eum Hydr ocar bons
GRO 27/ 10 57 - 63,100 PS01 NA/ NA NA NA NA
DRO 27/ 27 55 - 28,400 PS01 NA/ NA NA NA NA

Key at end of table.



Anal yt es

Vol atil e Organi ¢ Conpounds

1, 2, 4-Tri net hyl benzene
1, 3, 5-Tri net hyl benzcne
1, 3- Di chl or obenzene

2- But anone ( MEK)

4- Chl or ot ol uene

Acet one

Benzene

Br onbbenzene

Car bon di sul fide

Chl or of orm

Di chl or odi f | uor orret hane
Et hyl benzene

Cunene (| sopropyl benzene)

Key at end of table.

Sanpl es

Table 3-8

OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(1g/L)

Nunber of Range of
Det ect ed
Anal yzed/ Detected Concentrations

27/ 6 2 -

2715 3 -

2711

27/ 2 2
2771

27/ 9 2
27/ 12 0.6 -

2711

27/ 2 0.5
27/1

2717 0.7
27/ 8 3.6 -

2715 2 -

SUMVARY OF M CROWMELL SAMPLE RESULTS
BU LDI NG 1168 LEACH WELL SOURCE AREA

800

370

650

10

Locati on of
Maxi num
Concentration

PSO1

PSO1

PS21

PS10

PS21

PS09

PSO1

PS21

PS05

PS11

PS15

PSO1

PSO1

Al aska Water

Quality Oiteria

18 ACC 70/ MCL
(18 AAC 80

100/ NA
100/ NA
763/ NA
NA/ NA
NA/ NA
NA/ NA
0.2/5.0
NA/ NA
NA/ NA

1, 240/ 100
NA/ NA
0.2/ 700

NA/ NA

Ri sk- Based
Screeni ng
Concentration a

2.4
540

22,000

3,700

0. 36

21
0.15
390

1, 300

1, 500

Backgr ound
Concentration

£ £ £ $ % % % % % % % % f

Nunber of

Exceedi ng

£ £ » $ % $ § % %

=



Table 3-8

SUMVARY OF M CROWMELL SAMPLE RESULTS
BU LDI NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(lg/'L)
Al aska Water Nunber of
Nunmber of Range of Locati on of Quality Criteria Ri sk- Based Sanpl es
Sanpl es Det ect ed Maxi mum 18 ACC 70/ MCL Screeni ng Backgr ound Exceedi ng
Anal yt es Anal yzed/ Detected Concentrations Concentration (18 AAC 80 Concentration a Concentration MCLs
Napht hal ene 27/ 3 6 - 250 PS01 0.1/ NA 1,500 NA NA
Tol uene 27/ 8 0.6 - 2,700 PS01 0.2/ 1,000 750 NA 2
Total xyl enes 27/ 10 1.4 - 4,300 PSO01 N4/ 10, 000 12, 000 NA 0
Tri chl or oet hene 27/ 6 1.0 - 47 PS23 5/'5 1.6 NA 4
Tri chl or of | uor onet hane 2717 0.5 - 17 PS11 NA/ NA 1, 300 NA NA
ci s-1, 2-Di chl or oet hene 271 4 0.7 - 9.5 PS21 11, 600/ 70 61 NA 0
n- Propyl benzene 27/ 2 4 - 6 PS21 NA/ NA NA NA NA
Sem vol ati |l e Organi ¢ Conpounds
2- Met hyl napht hal ene 27/ 3 19 - 29 PS23 0.1/ NA NA NA NA
3- and 4- Met hyl phenol 271 3 18 - 64 PS01 NA/ NA 180 NA NA
Napht hal ene 27/ 4 10 - 87 PS23 0.1/ NA 1, 500 NA NA

Note: The RBC used for arsenic is for the carcinogenic formof arsenic. The RBC used for chroniumis the one for trivalent chromum The RBC used for xylenes is
the one for xylenes nixed. The RBC used for 3- and 4-methyl phenol is the one for 4-methyl phenol, the nore conservative of the two.

a Ri sk-based screening concentration values based on a 1 x 10 -6 residential risk or HEl (EPA, Region IIl, July 11, 1994, R sk-Based Concentration Tables).
b Secondary MCL.
Key:

AAC = Al aska Admi nistrative Code.
= Di esel -range organi cs.
GRO = Gasol i ne-range organi cs.
MCL = Maxi num contam nant | evel s.
MEK = Met hyl ethyl ketone.
Ig/L = Mcrograns per liter.
NA = Not applicable.
VOCs = Vol atil e organi c compounds.
<I M5 SRC 97061A8>
<I M5 SRC 97061A9>
<I M5 SRC 97061B>
<I M5 SRC 97061 B1>



4.0 SUMMARY OF SI TE RI SKS

The Basel ine Human Heal th and Ecol ogi cal Ri sk Assessnent is one mechani smfor determning the
need for taking action at the source areas and indi cates exposure pat hways that need to be
addressed by renedial action. R sk Assessnents are performed using information regarding
contami nants and assunptions regarding the extent to which people may be exposed to them
This summary of the Baseline Hunman Health Ri sk Assessment for the

source areas is divided into the five follow ng sections

. Identification of chemcals of potential concern

. Exposur e assessnent;

. Toxicity assessnent;

. Ri sk characterization, which is an integration and summary of the information

gat hered and anal yzed in the preceding sections; and
. Anal ysis of the uncertainties involved in devel oping a R sk Assessnent.

The summary concl udes with the results of the Ecol ogi cal R sk Assessnent conducted for the
DRMD Yard and Buil ding 1168 Leach Wl |

Human Heal th and Ecol ogi cal Ri sk Assessnents were conducted for QU2 to determne potentia
risks in the absence of renedial action. CERCLA guidance allows the Baseline Human Heal th
Ri sk Assessment to reflect the expected future use of a site. Scenarios involving future
residential use of the DRMO Yard and Buil ding 1168 Leach Well were conpl eted; however, these
scenari os were deternmined to not be appropriate for soils because industrial use is the
reasonably anticipated future use, based on the Post Master Plan and historical use of both
ar eas.

It was determ ned, because of site hydrol ogical conditions, that future residential risks
identified in the Baseline Human Health R sk Assessnent apply to groundwater because an
exposure pathway for donestic water users exists. The NCP requires that groundwater be
returned to its beneficial uses whenever practicable. At these source areas, the beneficia
use i s domestic water supply.

4.1 | DENTI FI CATI ON OF CONTAM NANTS OF CONCERN

Sel ection of contam nants of concern, which are chemcals that potentially contribute to
human health risks at the source areas, was a three-step process. First, the maxi mum
concentrations of contanminants detected in on-site soil and water during the Rl field
investigation were conpared to heal t h-based screening levels for soil and drinking water
devel oped by EPA, Region 3, (April 20, 1994) and Regi on 10, Supplemental Ri sk Assessment

Qui dance. These standards reflect residential exposure assunptions of 1x10 -6 and 1x10 -7
ri sks associated with groundwater and soil, respectively, or a hazard quotient of 0.1 for al
nmedi a. Secondly, inorganic chemcals were conpared to naturally occurring background | evels.
If concentrations were found bel ow established background I evels, they were elimnated from
further consideration. Thirdly, chemcals detected at a frequency of less than 1% were
elimnated fromconsideration unless their concentration was significantly higher than EPA s
heal t h- based screening levels. Wile soil contamination did not pose a direct threat to
human health, it does act as an ongoi ng source of contanination to groundwater

Tabl e 4-1 presents the contam nants of concern identified in each environmental nedium
eval uated for each source area



4.2 EXPOSURE ASSESSMENT

The exposure assessment estimates the type and nagni tude of exposures to the contam nants of
concern at the source areas. The exposure assessnent considers the current and potenti al
future uses of the source area, characterizes the potentially exposed popul ations, identifies
the inportant exposure pathways, and quantifies the intake of each contam nant of concern
fromeach nediumfor each population at risk. The Human Health R sk Assessnent for OUJ 2 was
conpl eted for the DRMO Yard and Buil ding 1168 Leach Wl |

4.2.1 ldentification or site Uses, Exposed Popul ations, and Exposure Pat hways
4.2.1.1 Source Area Land Use Scenarios

The exposure assessnment for the DRMDO Yard and Buil ding 1168 Leach Wl | source areas considers
| and use scenarios to eval uate exposed popul ati ons. The Basel i ne Human Heal th R sk Assessnent
eval uated future residential |and use of the site, which assunes that individuals would spend
30 years of their tine at the source. Even though this scenario is unlikely, it provides a
conservative baseline to avoid underestination of risks. The industrial scenario assunes
that the site would continue to be used for industrial purposes and that workers woul d spend
25 years of continuous enploynent at the site. Tables 4-2 and 4-3 identify the potenti al
exposure routes evaluated for the Human Health Ri sk Assessnent. It was determined that the
industrial scenario would be appropriate for these source areas for the | and use purposes.

For groundwater, the future residential use scenario is used to represent the inpacted
drinking water supply aquifer and potential consunption

4.2.1.2 Exposur e Pat hways and Assunptions

An exposure pathway is the mechani smby which chemicals mgrate fromtheir source or point of
rel ease to the population at risk. A conplete exposure pathway conprises four elenents: a
source of a chemcal release, transport of contam nants through environnental nedia, a point
of potential human contact with a contam nated medium and entry into the body or exposure
rout e.

The exposure pat hways considered in the Baseline Human Health Ri sk Assessnent varied
dependi ng on the | and use and popul ati on potentially exposed. The exposure assessnent
identified potential pathways for contam nants of concern to reach the exposed popul ation for
each source area. A "conplete" exposure pathway nust exist for a contam nant to pose a
potential human health risk (i.e., the potential receptor to be exposed to a contam nant nust
exist).

4.2.1.3 Cal cul ati on of Exposure

EPA' s Superfund gui dance requires that the reasonabl e maxi mum exposure be used to calcul ate
potential health inpacts at Superfund sites. The reasonabl e maxi num exposure i s the hi ghest
exposure that is reasonably expected to occur at the source areas and is cal cul ated using
conservative assunptions in order to represent exposures that are reasonabl e and protective.
The Basel i ne Human Health Ri sk Assessnent reasonabl e maxi mum and average exposures were
estimated for the residential and industrial |and use scenari os. Average exposures were

cal cul ated to represent exposures of a nore typical person

To estimate exposure, data regarding the concentrations of contam nants of concern in the
nmedi a of concern at the source area (the exposure point concentrations) are conbined with
information about the projected behaviors and characteristics of the people who potentially
may be exposed to these nedia (exposure paraneters). These elenents are described bel ow

a) Exposure Point Concentrations. Surface soil (0 feet to 2 feet BGS), subsurface soil (2
feet to 12 feet BGS), and groundwater sanple results for the DRMO Yard were averaged to
cal cul at e exposure point concentrations for the reasonabl e maxi num exposure and aver age
exposure calculations. At the DRMDO Yard, two wells were selected fromthree areas



(Area 1, Area 2, and Area 3) within the source area to be evaluated to ensure that the
ri sks associated with "hot spots" were considered. Data fromthese areas were averaged
to provi de the reasonabl e maxi num exposure. Because contam nant rel ease occurred
through a subsurface | each well at Building 1168, only subsurface soil contam nation
exists. Therefore, surface soil, sedinent, and air exposure pathways ri sks were not

cal cul ated. G oundwat er exposure point concentrations were calculated. Tables 4-4
through 4-7 contai n exposure point concentrations for carcinogeni c and noncarci nogeni c
contam nants of concern at both source areas. The exposure point concentrations were
calculated on the arithnetic nean as the data (average) and as the 95% upper confidence
level of the arithmetic nean of the data (reasonabl e naxi mnum exposure).

Note: A value of one-half the detection limt was used for nondetect concentrations
for soil and groundwater to cal cul ate the exposure point concentration. Because of the
| arge nunber of nondetects, (between 75% and 95% of the sanples for nmany chem cal s)
the cal cul ated 95% upper confidence limts (UCLs) are generally representative of the
nean concentration. In addition, the nmaxi mum detected concentration for many chemcals
was often only one to two orders of nagnitude greater than the mean concentration
This finding indicates that, in general, there was not a wide variability in the
distribution of chemicals in the different nedia. Because of these reasons, the 95%
UCLs for nmany of the chemicals detected in soil and groundwater at QU2 are not
substantially different fromthe nmean concentration

b) Exposure Paraneters. The paraneters used to cal cul ate the reasonabl e maxi mum exposure
i nclude body wei ght, age, contact rate, frequency of exposure, and exposure duration
Exposure paraneters were obtained fromEPA Region 10, Ri sk Assessnent gui dance (Region
10, Supplenental Ri sk Assessnent Cui dance for Superfund [ EPA 1991]). The default
exposure factors were nodified to reflect site-specific climatol ogi cal and ot her
factors at Fort Wainwight. Site-specific exposure assunptions were nade for soi
contact, including ingestion, dermal contact, and inhaling dust, based on snow cover
hal f the year.

For all of the nedia, exposures were estinmated assum ng | ong-term exposures to source area
cont am nant s.

4.3 TOXI A TY ASSESSMENT

The basel i ne human health eval uation provides toxicity information for the chenmicals of
concern. Generally, cancer risks are calculated using toxicity factors known as sl ope
factors, while noncancer risks rely on reference doses

EPA devel oped sl ope factors for estimating lifetime cancer risks associated with exposure to
potential carcinogens. Slope factors are expressed in units of (mlligrans per kil ogram

[my/ kg]-day -1) and are multiplied by the estimated i ntake of a potential carcinogen, in

ny/ kg-day -1, to provide an upperbound estinmate of the excess lifetime cancer risk associated
with exposure at that intake level. The term upperbound reflects the conservative estinate
of the risks calculated fromthe slope factor. Use of this approach nakes it highly unlikely
that the actual cancer risk would be underestinated. Slope factors are derived fromthe
resul ts of human epi dem ol ogi cal studies or chronic ani nal bi cassays to which nathenmatica
extrapol ations fromhigh to | ow dose and fromanimal to hunman dose have been appli ed.

Ref erence doses were devel oped to indicate the potential for adverse health effects from
ingestion of potential contam nants of concern that exhibit such noncancer effects as damage
to organ systens (e.g., the nervous systemand bl ood form ng system. Reference doses al so
are expressed in units of ng/kg-day and are estimates within an order of nagnitude of
lifetine daily exposure |evels for people, including sensitive individuals, who are likely to
be without risk of adverse effect. Estinates of intakes of contam nants of concern from
environnental nedia (e.g., the amount of a contam nant of concern ingested from contan nated
drinking water) can be conpared to the reference dose. Reference doses are derived from
human epi dem ol ogi cal studies and from ani nal studies to which uncertainty factors have been



appl i ed.

The toxicity factors were drawn fromthe Integrated R sk Information Systemor, if no
Integrated Ri sk Informati on Systemval ues were available, fromthe Health Effect Assessnent
Summary Tables. For chenmicals that do not have toxicity values available, other criteria
such as state and federal MCLs, were used to assess potential hazards or to determ ne action
| evel s.

4.4 Rl SK CHARACTERI ZATI ON

The purpose of the risk characterization is to integrate the results of the exposure and
toxicity assessnents to estimate risk to humans from exposure to site contam nants. R sks
were cal cul ated for carcinogenic (cancer-causing) and noncarcinogenic (toxic) effects based
on the reasonabl e maxi mum exposure (see Section 4.2). To estimate cancer risk, the slope
factor is multiplied by the exposure expected for that chem cal to provide an upperbound
estimate of the excess lifetinme cancer risk. This estimate is the increnental probability of
an individual devel oping cancer over a lifetine as a result of exposure to cancer-causing
chem cals at a source area. EPA considers excess lifetime cancer risks between 1 in 1
mllion (1x10 -6) and 1 in 10,000 (1x10 -4) to be within the generally acceptabl e range
risks greater than 1 in 10,000 usually suggest the need to take action at a site

In defining effects from exposure to noncancer-causi ng contam nants, EPA considers acceptable
exposure levels as those that do not adversely affect humans over their expected lifetine,
with a built-in margin of safety. Potential concern for noncarcinogenic effects of a single
contaminant in a single nediumis expressed as a hazard quotient, which is the ratio of the
estimated exposure froma site contamnant to that contamnant's reference dose. |If the
hazard quotient is less than 1, then adverse noncancer health effects are unlikely to occur
Hazard quotients for individual contam nants of concern are sunmed to yield a hazard i ndex
for the sub-area. The potential excess lifetine cancer risks and hazard indices described in
this summary were cal cul ated usi ng reasonabl e nmaxi num exposure assunpti ons.

Under current |and use conditions, the estimates of carcinogenic and noncarci nogenic effects
for the DRMO Yard fell within or bel ow the EPA acceptable risk range for CERCLA sites. A
current | and use scenario was not evaluated for the Building 1168 Leach Wl | because there
were no conpl ete exposure pat hways

The future land use for both source areas is considered to be industrial. However, a
residential scenario for groundwater is considered appropriate and representative of risk to
current downgradient users, given DRMD Yard and Buil ding 1168 Leach Wl | site hydrol ogi ca
conditions and the presence of the potable water supply/fire suppression well wthin the DRMO
Yard. Wen consi dering groundwater as a source of donmestic water, manganese was detected in
groundwat er at concentrations above EPA s acceptable risk range at the Building 1168 Leach
Well. However, the nanganese concentrations detected at the Building 1168 Leach Well are
consi dered reflective of background concentrations in this mneral-rich area and are
consistent with concentrations found in other source areas throughout Fort Wi nwight.

Excess lifetine increnental cancer risks and hazard indices for both source areas are
summari zed in Tables 4-8 and 4-9. The increnental risks and hazard indices are cal cul at ed
after subtracting the background concentrations of inorganics

Wil e soil contam nant concentrations do not pose a hazard for direct human contact, the
| evel s are high enough to pose an ongoing threat to groundwater. Existing groundwater
cont am nant concentrati ons exceed state and federal MCLs.

4.4.1 Def ense Reutilization and Marketing O fice Yard
Excess lifetine increnental cancer risks for soil are belowthe 1 in 10,000 to 1 in 1 mllion

risk range at the DRMO Yard, with the exception of benzo(a)pyrene, which is within the EPA
acceptabl e risk range. Increnental hazard indices for soil at the DRMO Yard are less than 1



Arsenic was the main contam nant responsi bl e for exceedance of an excess lifetine cancer risk
of 1x10 -6 for site workers and future residents. The average background concentration of
arsenic in soil is higher than the estimated surface soil reasonabl e nmaxi num exposure,
indicating that the arsenic risk for soil is attributable to background concentrati ons.

Excess increnmental lifetime cancer risks for groundwater are below or within EPA s acceptable
risk range of 1 in 10,000 to 1 in 1 mllion at the DRMO Yard. However, groundwater near the
DRMO Yard groundwat er supply/fire suppression well is contam nated with PCE at concentrations
approachi ng unacceptabl e excess lifetime cancer risks (8.7x10 -5). VOCs are the contam nants
responsi bl e for exceedance of a 1x10 -6 risk for future residential use of groundwater. The
increnental hazard i ndex for groundwater at the DRMO Yard is |less than 1.

State and federal MCLs for PCE and TCE are exceeded consistently in sub-area DRMOL
groundwater. State and federal MCLs for benzene and PCE are exceeded in sub-area DRW4
gr oundwat er .

4.4.2 Building 1168 Leach Wl

Excess lifetine incremental cancer risks for groundwater are below or within the 1 in 10,000
tolinl1mllion risk range at the Building 1168 Leach Wll. Arsenic was the nain
contam nant responsi bl e for exceedance of an excess lifetinme cancer risk of 1x10 -6.

The average increnental hazard index for future groundwater use is |less than 1; however, the
reasonabl e nmaxi num exposure hazard index is 7.8. Manganese is the main contamn nant
contributing to the el evated hazard i ndex. However, nanganese was not used and was not a
by- product of any process conducted at the Building 1168 Leach Wl .

4.5 MAJCOR UNCERTAI NTI ES

Uncertainty is associated with every step of the R sk Assessnment process. The main
uncertainty associated with the OJ)2 Hunan Health R sk Assessnent process that could result
in overly conservative risk evaluation is sumari zed bel ow

C) EPA recomrends use of a default value of 30 years for residential exposure: however,
nost military assignnents are for a nuch shorter period of tinme, often only one to
three years.

Uncertainties that may underestinate site-related risk and exposures include the foll ow ng:

d) As a result of a data review reported by one | aboratory, nmany pestici de and PCB data
points were rejected for data quality reasons. However, these rejections do not appear
to significantly affect the R sk Assessnent; and

e) Sone of the anal yses performed (diesel-range organics, gasoline-range organics, and
total petrol eum hydrocarbons) do not provide chem cal-specific data; therefore,
associ ated risks could not be quantified. However, surrogate chem cals were eval uated.

Uncertainties with unknown effects on the outcone of the Human Heal th R sk Assessnent include
the fol |l ow ng:

f) Mil tiple | aboratories were used to anal yze OJ 2 sanples, which can lead to
i nconsi stencies in approach and can introduce errors or laboratory artifacts not easily
identified;

g) Surrogate toxicity factors were used to evaluate the potential risk associated with

structurally simlar chemcals that |lack EPA-verified toxicity factors (e.g.,

napht hal ene was used as a surrogate for nethyl naphthal ene). However, it was inpossible
toidentify appropriate surrogates for all chemcals lacking verified toxicity
factors. Therefore, certain chemcals were not evaluated in the R sk Assessnent.



h) The quality assurance/quality control process identified sone concerns with regard to
anal ytical results for organochl ori ne and organophosphorus pesticide sanples. After
data concerns were raised for OJ2 pesticide analytical results, separate independent
reviews of the data were conducted by the Arny; United States Arny Engineer D strict,
Al aska; and EPA. Wile the conclusions of both reviews indicate that the data are
usabl e and consistent with other quality assurance | aboratory anal yses, uncertainty
remai ns. However, to provide perspective, the action/no action decisions in this
Record of Decision would not change even if the results were an order of nagnitude
different than those reported. The variability of results is not expected to exceed
this estimte, even under worst-case conditions.

Because nunerous conservative assunptions were used in the selection of contam nants of
concern and the exposure and toxicity assessnents, the risk characterization results likely
overestinmate risks associated with contaninants of concern at OU 2.

4.6 ECOLOA CAL RI SKS

An Ecol ogi cal Ri sk Assessnent addresses the inpacts and potential risks posed by contami nants
to natural habitats, including plants and aninals, in the absence of renedial action. The
three mai n phases of the Ecol ogical R sk Assessnent are problemformul ation, analysis, and

ri sk characterization

The followi ng sections present a brief discussion of the Ecol ogical R sk Assessnent steps.

4.6.1 Problem Formul ation

To narrow the scope and to focus the Ecol ogi cal R sk Assessnent on the nost inportant aspects
of QU2, a nunber of steps was performed. An ecol ogical survey was conducted at the DRMD
Yard and Building 1168 Leach Well. |In addition, previous ecol ogical investigations,
including wildlife inventories, were reviewed. A description of the regional and |oca

ecol ogy was conpl eted, and threatened, endangered, sensitive, or rare species were
identified.

Chem cal s of potential ecological concern were identified by a review of the QJ2 anal ytica
dat abase with regard to data quality, spatial representation and adequacy for an Ecol ogi ca
Ri sk Assessnment, conparison to background concentrati ons, and conpari son to ecol ogi ca

ri sk-based criteria for sediment and surface water. Next, pathways of contam nant mgration
exposure were identified by an eval uati on of sources of contam nants and the nechani sns by
whi ch they may be transported to nedia of ecol ogical concern, plants, and ani nals.

Potenti al ecol ogical effects are sunmarized by a review of the toxicological literature
These sunmmari es present a review of the known toxicological effects of the chemicals of
potential ecol ogical concern on wildlife species.

Two types of ecological end points are considered in the Ecol ogi cal R sk Assessnent:
assessnent and neasurenent end points

i) Assessment end points are qualitative or quantitative expressions of the environnenta
values to be protected at Q)2 and are sel ected by considerati on of species that play
inportant roles in community structure or function; species of societal significance or
concern; species of concern to federal and state agencies; diet, habitat preference,
and behavi ors that predi spose the species to chemicals of potential ecological concern
exposure; anenability of the selected species to neasurenent or prediction of
effects; and species that may be particularly sensitive to the chemcals of potentia
ecol ogi cal concern identified at OJ2; and

i) Measur enent end points include the species and communities used to quantify the
potential ecol ogical inpacts posed by QU2 chem cals of potential ecological concern
Represent ati ve nmeasurenent species are sel ected based on the rel ative abundance of each



speci es and establishnent of functional groups based on trophic |level and preferred
habitat. Representative indicator species then are sel ected based on the potential for
exposure and the availability of toxicological data. The followi ng neasurenent species
and communities were selected for evaluation at OJ)2: nmeadow vol es, nuskrats, and
bent hi c i nvertebrates

A conceptual ecol ogi cal exposure nodel is formulated and defines the receptors and pat hways
to be evaluated in the Ecol ogical R sk Assessnent. The refined conceptual ecol ogica

exposure nodels for OJ2 are potential ecological risks that may result from exposure of
terrestrial wildlife and vegetation to chem cals of potential ecological concern found in the
surface soils at the DRMO Yard and from exposure of benthic invertebrates to sedinents and
surface water associated with the DRMO Yard. No conpl ete ecol ogi cal exposure pat hways
associated with the Building 1168 Leach Wll were identified; therefore, the source area was
not eval uated further

4.6.2 Analysis

The anal ysi s phase of the Ecol ogical R sk Assessment eval uates receptor exposure to chemcals
of potential ecological concern and the potential adverse effects of that exposure. Analysis
of exposure and effects is based on the ecol ogi cal end points and the refined conceptua

ecol ogi cal exposure site nodel derived during the problemformul ati on phase. Analysis

conpri ses two nmin conponents

k) Exposure assessment, in which exposure point concentrations and chenmi cal of potential
ecol ogi cal concern intakes for the neasurenent species are estinated; and

1) Ecol ogi cal effects assessment, in which toxicity benchmark val ues are derived fromthe
literature and toxicol ogi cal databases, and uncertainty factors are sel ected and
applied to the toxicity benchmark values to yield toxicity reference values. The
uncertainty factors are used to conpensate for applying data derived fromlaboratory or
donmestic animal studies to free-ranging wildlife (for which little enpirical data are
avai | abl e) .

4.6.3 Risk Characterization
Ri sk characterization involves two major conponents: risk estimation and risk description
4.6.3.1 Ri sk Estimation

Ri sk estimation involves cal cul ating hazard quotients to assess potential ecological risks to
nmeasur enent species and comunities. This nethod involves conparing cal cul ated exposure
doses or media concentrations with toxicity reference values and/or experinentally derived

ri sk-based concentrati ons. Ecological effects are quantified by calculating the ratio
between a chemical of potential ecological concern's estimated intake or concentration and
its corresponding toxicity reference value (i.e., the intake level or concentration at which
no adverse ecol ogical effects are expected to occur). If this ratio (i.e., the hazard
quotient) exceeds 1, then adverse ecol ogical effects nay be expected for the chem cal of
potential ecol ogical concern. The hazard quotients described in this summary were cal cul at ed
usi ng conservative reasonabl e nmaxi num exposure assunpti ons.

The hazard quotients for each exposure pathway (e.g., soil ingestion and surface water
ingestion) may be sunmed for each chemical of potential ecol ogical concern to establish

chem cal -speci fic hazard indices for each nmeasurenent species. The hazard indices provide a
speci es- and chemi cal -specific characterization of the potential ecological risks across al
of the assessed exposure pathways. Finally, the hazard indices can be added across

contam nants that have simlar effects.



4.6.3.2 Ri sk Description

Ri sk description involves summari zi ng the ecol ogi cal significance of the potential risks and
presenting the uncertainties associated with the Ecol ogi cal R sk Assessnent. The results of
the Ecol ogi cal Risk Assessnment for OJ2 indicate a potential for adverse effects to snal
terrestrial mammals (e.g., voles) at the DRMO Yard, reflecting ecol ogically significant
concentrations of manganese and | ead. These risks are associated with ingestion of soil and
vegetation. These contam nants do not appear to be associated with historical source area
activities and are consistent with regi onal background concentrations. Additionally, the
DRMO Yard is an industrial area with a significant amobunt of heavy equi pnrent and human
activity. The habitat area in these |locations has been altered significantly fromthe
surroundi ng | and. Specific species surveys and traps were not used. The actual nunber of
animals that could be affected by these chemicals could be very low. At the DRMO Yard

drai nage ditches, nmuskrats may be inpacted by | ead, nmanganese, arsenic, dioxin, and PCBs
present in the sedi ments; however, the east drainage ditch containing the PCBs and di oxi ns
was excavated in 1995. For the purposes of the Ecol ogical R sk Assessnment, it was assuned
that the nmuskrat would remain year-round in the surface water bodies at the DRMO Yard. This
is a conservative assunption because nuskrats are known to mgrate to | arger water bodies
during winter, when smaller water bodies freeze. Therefore, the risk is overestimated. |In
addition, inpacts to the nuskrat popul ation are not expected because the affected areas are
limted in size

Sedinent quality criteria are a nmeasure of the potential adverse effects to benthic
invertebrates. Oganic chemcals of potential ecological concern, |ead, and cadnm um exceed
the sedinent quality criteria in the east ditch. However, the east ditch is dry throughout
nost of the year and therefore does not support aquatic life. In addition, this ditch was
excavated in 1995. Al though the sedinment quality criteria were exceeded for arsenic,
nmanganese, and lead in Channel B and the north channel at the DRMO Yard, the origin of these
inorganic chemcals is assuned to be attributable mainly to a conbination of naturally
occurring concentrations, contributions fromother anthropogenic sources, and diffuse
nonpoi nt source input fromthe DRMO Yard source area.

Overall, there do not appear to be unacceptable potential ecological risks associated with
the DRMD Yard source area

The Ecol ogi cal Ri sk Assessnent is subject to uncertainties because virtually every step in
the Ri sk Assessnent process involves assunptions using professional judgnent. Principa
uncertainties associated with the OJ 2 Ecol ogi cal R sk Assessnent include the follow ng

m Site and nmedia with inconpl ete exposure pathways were elimnated fromeval uati on

n) For terrestrial species, the risks were estinmated using average site chem ca
concentrations in soil between O feet and 2 feet BGS and nodel ed chenica
concentrations in plants for the neadow vol €;

0) For aquatic species, risks were estinmated by cal cul ati ng hazard indices for nuskrats
potentially exposed to chenmicals of potential ecological concern in sedinents and
plants, and by evaluating the potential adverse effects to benthic invertebrates by
conparing sedi nent chemcals of potential ecological concern to sedinment quality
criteria;

p) Sanmpl i ng was bi ased toward areas of "expected" soil contamination. This is likely to
result in an overestimation of potential risks to the QU2 ecol ogical receptors;

q) Conservative assunptions were used in estinating exposures and in devel oping the
contam nant screening criteria (such as using the | owest no observed adverse effect
level value fromthe literature), which tend to overesti mate ri sks;

r) Indi cator species were selected on the basis of |ikelihood of exposure to contam nants
Exposure of other terrestrial and aquatic receptors is not expected to exceed these



s)

t)

u)

ri sks. Conservative assunptions were used in the selection of the indicator species to
mnimze the potential for underestinating the exposure to other uneval uated receptors

Exposure paraneters for all neasurenment species were sel ected based on professiona
judgrment. Assunptions included the following: that chem cals do not degrade
terrestrial receptors are exposed chronically to the nean concentrati on of al

chem cals of potential ecological concern in soil and sedinent, receptors spend their
lifetine within the contam nated portion of the site, contam nants are absorbed
conpletely via all eval uated exposure routes, chemcals do not conbine to form new
chem cals, and plant uptake nodeling accurately descri bes chem cal uptake in plants.
Wthout extensive site-specific field data, it is unclear whether potential risks are
underestimated or overestimated using the sel ected exposure paraneters;

Assunptions used in the effects assessnent include the follow ng: use of aninal data
can be extrapol ated across species, |aboratory species have sensitivity to chem cals of
potential ecol ogical concern simlar to species in the natural environnment, data for
reproductive and devel opnent end points can predict inpacts to popul ations, oral
exposure toxicity values can be used to eval uate dernal exposure, indicator species are
as sensitive to the toxic effects of chemcals of potential ecological concern as the
ot her species on site, and the toxicity benchnarks adequately address the potentia
toxicity of chemcals of ecological concern to relevant species. It is unclear whether
t hese assunptions overestimate or underestinate potential risks; and

Chemicals with different target organs and end points add linearly to potential risks
This assunption probably results in an overestinmation of risk

The approach described in this Ecol ogi cal R sk Assessnent uses realistic assunptions wherever
possi bl e; reasonabl e and conservative assunptions were used when enpirical data were
unavai l abl e. Consequently, potential ecological risks to OJ2 species are nore likely to be
overestinated rather than underestinated



Table 4-1

CONTAM NANTS OF CONCERN IN SO L AND GROUNDWATER
FROM THE HUVAN HEALTH RI SK ASSESSMENT
OPERABLE UNIT 2
FORT WAI NVWRI GHT, ALASKA

Source Area

DRMO Yar d Bui |l ding 1168 Leach Wl

Chemi cal G oundwat er Soi | G oundwat er
Arocl or 1260 X
Arsenic X X
Bari um X X
Benzene X X
Benzo( a) ant hr acene X
Benzo( a) pyr ene X
Benzo(b) f | uor ant hene X
n- But yl benzene X X
sec- But yl benzene X X
Cadm um X
Chl orof orm X
Chr om um X
4,4 - DDT X
1, 2-Di chl or obenzene X
1, 1- D chl or obenzene X
1, 2-Di chl or oet hane X
1, 2(ci s)-Dichl oroet hene X
Dieldrin X
Di esel -range organics X X X
Di sul foton X
Et hyl benzene X
Gasol i ne-range organics X X X
I ndeno( 1, 2, 3-cd) pyrene X
Li ndane X
Manganese X X X

Key at end of table.



Table 4-1

CONTAM NANTS OF CONCERN I N SO L AND GROUNDWATER
FROM THE HUVAN HEALTH RI SK ASSESSMENT
OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

Source Area

DRMO Yar d Bui |l ding 1168 Leach Wl
Chem cal G oundwat er Soi | G oundwat er
Mer cury X
Met hyl ene chl ori de X
2- Met hyl napht hal ene X
2,3,7,8-TCDD (as X X
TEGs)
Tet rachl or oet hene X
Tol uene X
Tri chl or oet hene X X
o- Xyl ene X X
Key:
DDT = Di chl or odi phenyl di chl or oet hane
DRMO = Defense Reutilization and Marketing O fice.
TCDD = Tetrachl or odi benzo- p-di oxin

TEQ = Toxicity equival enci es.

X
1

Indi cates that the chem cal was selected as a chem cal of concern for the specific

site and nedi a shown.



Table 4-2
POTENTI AL EXPOSURE ROUTES
DRMD YARD SOURCE AREA
OPERABLE UNIT 2
FORT WAI NV\RI GHT, ALASKA

Potenti al |y Exposed Popul ati ons

Future
Exposure Medi um and Current Future Future Construction Future Site
Rout e Wor ker Wor ker Resi dent Wor ker Vi sitor

G oundwat er

I ngestion X X X - -
Der mal Cont act X X X - -
Ar
I nhal ati on of VOCs - - X - R
I nhal ati on of particul ates X X - - -
Soi |
I ngestion X X - - -
Der mal cont act X X - - R
Key:

- = Exposure of this population through this route is not likely to occur.
DRMO = Defense Reutilization and Marketing O fice.
VOCs = Volatile organi c conpounds.

X = Exposure of this population through this route is probable.



Table 4-3
POTENTI AL EXPOSURE ROUTES
BUI LDI NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAI NV\RI GHT, ALASKA

Potential |l y Exposed Popul ati ons

Fut ure
Exposure Medi um and Fut ure Fut ure Construction Future Site
Rout e VWr ker Resi dent Wor ker Visitor

G oundwat er

I ngestion - X - -
Der mal Cont act - X - -
Ar
I nhal ati on of VOCs - X - -
Key:

- = Exposure of this population through this route is not likely to occur.
VOCs = Vol atile organic conpounds.
X = Exposure of this population through this route is probable.

Table 4-4
EXPCSURE PO NT CONCENTRATI ON AND STATI STI CAL  SUMVARY
CHEM CALS COF POTENTI AL CONCERN
SURFACE SO L AT THE DRMO YARD
OPERABLE UNI'T 2
FORT VWAI NVRI GHT, ALASKA

(ng/ kg)
Sitew de Maxi mum
Aver age Det ect ed St andard RVE
Cheni cal Concentration Concentration Devi ati on 95% UCL
1, 3, 5-Tri net hyl benzene 0. 004 0.12 0.013 0. 006
4,4' -DDT 0. 055 1.1 0. 0129 0.079
Arocl or 1260 0.113 1.1 0. 156 0. 143
Arsenic 8.37 72.4 7.904 9.85
Benzo( a) ant hr ancene 0. 150 0.32 58. 557 160. 97
Benzo( a) pyr ene 0. 153 0.35 60. 802 164. 77
Benzo( b) f | uor ant hene 0.125 0.35 57.736 136. 31
Cadm um 0. 68 8.1 1.044 0. 88
Dieldrin 0.014 1.0 113. 058 35. 66
Di esel -range organics 55. 682 2,000 251. 039 103. 402
Gasol i ne-range organics 4.62 130 15. 098 7.49
I ndeno( 1, 2, 3- cd) pyrene 0. 098 0.2 0. 046 0. 106
Lead 35. 46 99 111. 649 56. 27
Li ndane 0. 002 0. 004 0. 0007 0. 002
Manganese 263. 56 440 77.887 278. 27
Mer cury 0. 05 0. 32 0. 040 0. 06
p- I sopropyl t ol une 0. 003 0. 051 0. 006 0. 004
Thal | i um 0.12 0. 13 0. 027 0.12
2,3,7,8-TCDD (TEQ s) 2.54 pg/g 97.4 pgl/g 11. 460 4.77 pal/g

Note: The average and RMVE concentrations represent the arithnmetic nmean and the 95% UCL
cal cul ated on the sitew de surface soil data.

Key:
95% UCL = 95% upper confidence limt on the arithmetic nean. RMVE = Reasonabl e maxi mum exposur e.
DDT = Di chl or odi phenyl di chl or oet hane. TCDD = Tetrachl or odi benzo- p- di oxi n.
DRMO = Defense Reutilization and Marketing Ofice. TEQs = Toxicity equival enci es.
nmg/ kg = MIligrans per kil ogram

pg/ g = Picograns per gram



Tabl e 4-5

EXPOSURE PO NT CONCENTRATI ON AND STATI STI CAL SUMVARY CHEM CALS OF POTENTI AL CONCERN
SUBSURFACE SO L AT THE DRMO YARD
OPERABLE UNIT 2
FORT WAI NVWRI GHT, ALASKA

(no/ kg)
Si t ewi de Maxi mum
Aver age Det ect ed St andard RVE
Cheni cal Concentration Concentration Devi ati on 95% UCL
1, 3, 5-Tri net hyl benzene 0. 0543 5. 600 0. 457 0.104
4,4' - DDT 0.0120 3. 380 0. 029 0. 015
Arocl or 1260 0.0790 0. 590 0. 047 0. 085
Arsenic 5. 38 19.6 3. 643 5.78
Benzo( a) ant hr acene 0. 0409 0. 045 0. 009 0. 042
Benzo( a) pyrene 0. 0441 0. 049 0.011 0. 045
Benzo(b) f | uor ant hene 0. 0432 0. 048 0. 010 0. 044
Cadm um 0.42 2 0.311 0. 46
Dieldrin 0. 0016 0.013 0. 001 0. 002
Di esel -range organics 114. 19 9, 600 732.435 194. 586
Gasol i ne-range organics 16. 04 690 63. 206 22.98
Lead 7.59 130 9. 326 8. 60
Li ndane 0. 004 0. 130 0. 009 0. 004
Manganese 235. 89 2,420 210. 473 258. 88
Mer cury 0. 06 2.3 0. 152 0. 07
p- | sopropyl t ol uene 0. 025 2.200 0.172 0. 004
Thal i um 2.24 9.8 1.388 2.39
2,3,7,8-TCDD ( TEQs) 0.350 pg/g 1.73 pg/g 1.914 0. 584

Note: The average and RMVE concentrations represent the arithnetic nean and the 95% UCL cal cul ated on the
sitew de subsurface soil data.

Key:
95% UCL = 95% upper confidence linit on the arithnetic nean.
DDT = Di chl or odi phenyl di chl or oet hane.
DRMD = Defense Reutilization and Marketing O fice.
mg/ kg = MIligrans per kil ogram
pg/ g = Picograns per gram
RVE = Reasonabl e naxi mum exposur e.
TCDD = Tet rachl or odi benzo- p- di oxi n.

TEQ = Toxicity equival enci es.



Table 4-6

EXPOSURE PO NT AND STATI STI CAL SUMVARY COF CHEM CALS OF POTENTI AL CONCERN FCR

Chemi cal

1, 2, 4-Tri net hyl benzene
1, 2- Di chl or obenzene

1, 2-Di chl or oet hane

1, 3, 5-Tri net hyl benzene
1, 4- D chl or obenzene

2- Met hyl napht hal ene
Barium (total)

Benzene

But yl benzene( sec)

Chl orof orm

Chromium (total)

ci s-1, 2-Di chl or oet hene
Di esel -range organics
Di sul f ot on
Gasol i ne-range organi cs

)

Key at end of table.

Si tew de

Aver age
Concent rat

15.
2
0.

(e2}

0.
2
0.

GROUNDWATER AT THE DRMO YARD

on

881
962
524

. 845
. 716
. 539

176

. 825
. 276
. 218

25
644
613
122
531

CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

(1g/L)
Maxi mum
Det ect ed St andar d
Concentration Devi ati on
460 65. 375
38 3. 805
1.5 0. 154
130 22.937
12 2. 365
240 39. 433
1, 200 150
7.5 1. 226
25 3. 141
8 1.537
510 69
7.3 0. 802
41, 000 7,474
1.3 0. 146
28, 000 3,113

RVE
95% UCL

27.837
3. 462
0. 552
11. 04
3. 027

23. 084

205

1. 049
. 850
1. 449
39

0.791

3, 856

0. 150

1,104

A

RVE
Area 1

310. 000
ND

ND

95. 500
ND

155. 000
255

ND

18.0
1.100
ND

ND
32,000
ND

14, 470

RVE
Area 2

ND
ND
ND
ND
ND

165
ND
3.2
ND

ND

ND
2,700
0. 315
250

RMVE
Area 3

1.15
ND
ND

1.05
ND
ND

705
6.7
ND
ND
160
ND
250
ND
235



Tabl e 4-6
EXPCSURE PO NT AND STATI STI CAL SUWARY OF CHEM CALS OF
POTENTI AL CONCERN FOR
GROUNDWATER AT THE DRMO YARD
OPERABLE UNI T 2
FORT VAl NVRI GHT, ALASKA

(lg/L)
Sitew de Maxi mum
Aver age Det ect ed St andard RVE RVE RVE RVE
Chemi cal Concentration Concentration Devi ation 95% UCL Area 1 Area 2 Area 3

Manganese (total) 1,648 13, 000 1, 822 1, 997 8, 000 3,150 950
Met hyl ene chl ori de 0. 885 8.8 1. 220 1.109 ND ND ND
n- But yl benzene 0.913 30 3. 253 1.508 15. 250 ND ND
Napht hal ene 16. 786 530 64. 905 25. 306 204. 000 ND ND
o- Xyl ene 6. 477 170 26. 250 11. 277 119. 500 ND ND
p- | sopropyl t ol uene 4.044 200 22.095 8. 045 109. 500 ND ND
Tet rachl or oet hene 5.995 140 18. 375 9. 355 ND 102.5 26.8
Trichl or oet hene 1. 857 17 2.884 2.385 ND 3.4 3.7
2,3,7,8-TCDD (TEQ®) 9. 30E-7 8. 65E- 6 1.599 1.21E-6 4. 30E-7 1. 24E-6 9.11E-7

Notes: Area 1 RMVE represents the average of nonitoring wells P34 and AP-5825, the wells with the hi ghest nunber of maxi mum detecti ons.
Area 2 RME represents the average of nonitoring wells MM and P46, the area of maxi mumtetrachl oroethene concentrations.
Area 3 RVE represents the average of nmonitoring wells P04 and P05, the area of maxi num benzene concentrations.

Key:

95% UCL = 95% upper confidence linit on the arithnetic nean.

COPC = Chemi cal of potential concern.

DRMO = Defense Reutilization and Marketing Ofice.

Ig/L = Mcrograns per liter.

ND = Not detect ed.

RVE = Reasonabl e naxi mum exposur e.
TCDD = Tetrachl or odi benzo- p- di oxi n.
TEQ = Toxicity equival enci es.



Table 4-7

EXPOSURE PO NT CONCENTRATI ON AND STATI STI CAL SUMVARY OF
CONTAM NANTS COF POTENTI AL CONCERN FOR GROUNDWATER AT
BUI LDI NG 1169 LEACH WELL
OPERABLE UNI T 2
FORT WAI NVRI GHT, ALASKA

(1g/L)
Si t ewi de Maxi mum
Aver age Det ect ed St andard
Cheni cal Concentration Concentration Devi ati on RVE 95% UCL
1,2, 4-Tri et hyl benzene 95. 22 350 145. 940 234. 368
1, 3, 5-Tri net hyl benzene 40.78 150 62. 427 100. 302
Arsenic 8. 63 27 103 185
Bari um 238 350 0. 100 0.334
Benzene 2.12 5.1 1.733 3.772
Di esel -range organics 7,316 34, 000 14, 940 21,561
Et hyl benzene 87.32 310 130. 681 211.919
Gasol i ne-range organics 4, 365 18, 000 7, 669 11, 677
Manganese (di ssol ved) 1,682 4, 400 1, 716. 601 3, 318. 710
n- But yl benzene 6.77 16 7.557 13. 975
o- Xyl ene 201. 62 1, 000 446. 309 627. 158
p- | sopropyl t ol uene 11. 24 30 11. 903 22.589
sec- But yl benzene 4.8 11 4,139 8. 747
Tol uene 154.8 770 343. 907 482. 702
Tri chl or oet hene 5.56 23 9. 749 14. 856
Not es: Bot h the average and RME concentrations represent the arithmetic nean and the 95% UCL of the
five wells |located closest to the | each well: AP-5747, -5751, -5752, -5754, and -6332

Al t hough cadm umwas retained as a COPC based on the screening for all wells at Building 1158
cadm umwas not detected in any of the five wells included in the EPC cal cul ati ons.

Key:

95% UCL = 95% upper confidence linit on the arithmetic mean
COPC = Chemi cal of potential concern

EPC = Exposure point concentration

Ig/L = Mcrograns per liter

Reasonabl e naxi mum exposure

%



Table 4-8

SUMVARY OF | NCREMENTAL CARCI NOGENI C RI SKS AND
NONCARCI NOGENI C HAZARD | NDI CES FOR POTENTI ALLY EXPOSED
POPULATI ONS AT THE DRMO YARD
OPERABLE UNIT 2
FORT WAI NWRI GHT, ALASKA

Car ci nogeni ¢ Ri sks Noncar ci nogeni ¢ Hazard | ndi ces
Recept or / Pat hway Aver age RVE Aver age RVE
Surface soil ingestion 1.9E-08 3. 4E- 07 1. 1E-04 6. 9E- 04
Surface soil dermal contact 1. OE- 08 1. 2E- 06 3.3E-05 1. 9E- 03
Tot al 3. 0E-08 1. 5E-06 1.4E-04 2. 6E-03
Future Resident-Sitew de
Surface soil ingestion 4. 6E- 07 3. 1E-06 8. 4E- 04 5. 3E- 03
Surface soil dernal contact 7.0E-09 2. 0E-06 2.5E-05 2. 8E-03
Tot al 4. 7E-07 5. 1E- 06 8. 6E- 04 8. 1E- 03
Future Resident-Sitew de
G oundwat er ingestion 5. 5E- 07 1. OE- 05 3. 4E- 02 7.1E-01
Notes: Increnmental risks are presented for only those receptors exceeding a total risk of 10 -6 or a
total hazard index of 1.0. Increnental risks are not presented for the three areas with el evated
chem cal concentrati ons.
Incremental risks are calculated after subtracting the background concentrations of inorganics.
Arsenic was not a chem cal of potential concern in groundwater. Therefore, the
groundwater-rel ated increnental risks are identical to the total risks.
The soil and groundwater for QU2 source areas was reviewed to identify whether hotspots (areas
with chem cal concentrations significantly el evated above that detected across the rest of the
site) were present. There were no clearly discernible hotspots in soil at the DRMO Yard. Three
potential groundwater hotspots were identified at the DRMO Yard. Data fromtwo nonitoring wells
at each hotspot were eval uated i ndependently fromthe sitew de groundwater database. The Area 1
hot spot included 19 of the maxi mum detected groundwat er concentrations at the DRMO Yard. Areas 2
and 3 represented PCE and benzene hotspots, respectively. Potential human health risks associated
with exposure to these hotspots was eval uated separately. El even nonitoring wells were sanpl ed
during the Rl at the Building 1168 source area. A subset of the five wells closest to the
| eachfield source were evaluated in the R sk Assessnment. The other six wells were sonmewhat
di stant fromthe Building 1168 source area and did not appear to be inpacted significantly by
source area chenmicals. As a result, the R sk Assessnent is based on a grouping of wells that
represent the highest concentrations fromthe Building 1168 source area. Exposure to soil at
Bui | ding 1168 was not evaluated in the R sk Assessment because of the nature of the release (into
deep subsurface soil) and the limted soil data collected during the R.
Key:
DRMO = Defense Reutilization and Marketing O fice.
QU = Qperable Unit.
PCE = Tetrachl oroet hene.
R = Renedial |nvestigation.
RVE = Reasonabl e maxi mum exposur e.



Tabl e 4-9

SUMVARY CF | NCREMENTAL CARCI NOGENI C RI SKS AND
NONCARCI NOGENI C HAZARD | NDI CES FOR POTENTI ALLY EXPOSED
POPULATI ONS AT BUI LDI NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNIT 2
FORT WAI NVWRI GHT, ALASKA

Noncar ci nogeni ¢

Car ci nogeni ¢ R sks Hazard | ndi ces
Recept or / Pat hway Aver age RVE Aver age RVE

Fut ure Resi dent

G oundwat er ingestion 1. 1E- 07 3. 2E-06 2. 0E- 02 7. 5E+00

G oundwat er dernmal cont act 3.2E- 11 3. 6E-10 2. 0E- 05 7. 6E- 05

G oundwat er inhal ati on of VOCs 8. 4E- 08 2. 3E-06 2. 7E-02 2.8E-01
Tot al 1. 9E- 07 5. 5E- 06 4. 7E- 02 7. 8E+00
Note: Incremental risks amcal culated after subtracting the background concentrati ons of inorganics.

Key:

PCE

VCCs

The soil and groundwater for QU2 source areas was reviewed to identify whether hotspots (areas
with chemical concentrations significantly el evated above that detected across the rest of the
site) were present. There were no clearly discernible hotspots in soil at the DRMO Yard. Three
potential groundwater hotspots were identified at the DRMO Yard. Data fromtwo nonitoring wells at
each hotspot were eval uated i ndependently fromthe sitew de groundwat er database. The Area 1

hot spot i ncluded 19 of the nmaxi mum det ected groundwater concentrations at the DRMO Yard. Areas 2
and 3 represented PCE and benzene hotspots, respectively. Potential hunman health risks associ at ed
with exposure to these hotspots was eval uated separately. El even nonitoring wells were sanpl ed
during the Rl at the Building 1168 source area. A subset of the five wells closest to the

| eachfield source were evaluated in the R sk Assessment. The other six wells were sonewhat
distant fromthe Building 1168 source area and did not appear to be inpacted significantly by
source area chemicals. As a result, the Ri sk Assessnent is based on a grouping of wells that
represent the highest concentrations fromthe Building 1168 source area. Exposure to soil at

Bui | ding 1168 was not evaluated in the R sk Assessnment because of the nature of the release (into
deep subsurface soil) and the limted soil data collected during the RI.

Operable Unit.

Tet rachl or oet hene.

Renedi al I nvestigation.
Reasonabl e maxi mum exposure.
Vol ati |l e organi c compounds.



5.0 DESCRI PTI ON OF ALTERNATI VES
5.1 NEED FOR REMEDI AL ACTI ON

Remedi al actions were deermed necessary with respect to groundwater at the DRMD Yard and
Bui | ding 1168 Leach Wll to conply with state and federal MCLs.

Actual or threatened rel eases of hazardous substances fromthe DRMO Yard and Buil ding 1168
Leach Wl | source areas, if not addressed, may present substantial endangernent to public
heal th, welfare, or the environnent.

Goundwater is the only source of potable water for Fort Wi nwight and surrounding
communities. The aquifer is considered unconfined except in areas of permafrost.
Additionally, the aquifer is considered highly transm ssive, with large hydraulic
conductivities. Remedial actions for soils were selected to renove vol atile organic and
petrol eum conmpounds fromthe soils as quickly as possible in order to ninimze soils acting
as an ongoi ng source of contam nation to the groundwater.

5.1.1 Defense Reutilization and Marketing O fice Yard

The specific reasons for conducting remedial actions at the DRMO Yard source area are
provi ded bel ow, with the main focus being protection of groundwater:

V) VOCs (i.e., benzene, PCE, and TCE) in groundwater at the DRMD Yard are present at
concentrations above state and federal McLs; and

w) VOG- (e.g., PCE, benzene, and TCE) contam nated soils fromunknown sources (within an
identified area) are a continuing source of groundwater contam nation, as discussed in
the nature and extent section.

Pet rol eum cont ami nat ed subsurface soils act as a continuing source of groundwater

cont am nati on because of shallow aquifer conditions and annual groundwater fluctuations.
These contam nants are present at concentrations above State of Al aska cleanup levels for UST
petrol eum cont am nat ed soil .

Many chem cals were detected at the DRMO Yard; however, the above-listed VOCs and

petrol eumrel ated conpounds were the only chenmicals to exceed regulatory limts or to act as
significant sources of risk to human health or the environnment. Contamination related to
petrol eum including DRO GRO, has been referred to the Two-Party Agreenent, except in
instances where it is comngled with other contam nants of concern. Table 5-1 provides the
rationale for discarding and retaining chenicals detected at the DRMO Yard source area.

5.1.2 Building 1168 Leach Wl |

The specific reasons for conducting remedial actions at the Building 1168 Leach Wl | source
area are provided below, with the nain focus being protection of groundwater:

X) VOCs (benzene and TCE) in groundwater near the Building 1168 Leach Wl| are present at
concentrations exceeded state and federal MCLs; and

y) VOC- cont anmi nat ed subsurface soils are a continuing source of groundwater contamni nation.

Pet r ol eum cont am nat ed subsurface soils, including DRO GRO, act as a continuing source of
groundwat er contam nati on because of shall ow aquifer conditions and annual groundwater
fluctuations. These contam nants are present at concentrations above State of Al aska cl eanup
I evel s for non-UST petrol eum contam nated soil .

O her chemcals were detected at the Building 1168 Leach Well source area; however, the
above-listed VOCs and petroleumrel ated contam nants were the only chenicals to exceed



regulatory limts or to act as significant sources of risk to hunan health or the
environnent. Table 5-2 provides the rationale for discarding and retaining chem cals detected
at the Building 1168 Leach Wl l.

5.2 REMED AL ACTI ON GBJECTI VES

Renmedi al action objectives (RAOs) are based on federal and state applicable or rel evant and
appropriate requirenents (ARARs). Al groundwater RAGs are based on state and federal MCLs.
Soil RAGCs are based on State of Al aska cleanup |evels for non-UST petrol eum contam nati on.
The RAGs for the DRMO Yard and Building 1168 Leach Wll are as fol |l ows:

G oundwat er

Z) Restore groundwater to its beneficial use of drinking water quality within a reasonable
tinme franme through source control;

aa) Reduce or prevent further mgration of contam nated groundwater fromthe source areas;

bb) Prevent use of groundwater containing contam nants at |evels above Safe Drinking Water
Act and State of A aska Drinking Water Standard MCLs and Al aska Water Quality Standards
(AWS), and limt high volume punping fromthe aquifer at the DRMO Yard until state and
federal MCLs are achi eved; and

cc) Use natural attenuation to attain AWMXS (18 Al aska Admi nistrative Code [AAC] 70) after
reaching state and federal MCLs.

Soi |

dd) Prevent mgration of soil contam nants to groundwater, which could result in
groundwat er contam nati on and exceedances of state and federal MCLs and AWXS (18 AAC
70).

5.3 SIGN FI CANT APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

A full list of ARARsS is in Section 8. The following ARARs are the nost significant
regul ations that apply to the renedy selections for the DRMO Yard and Buil ding 1168 Leach
Vel | :

ee) State and federal MCLs are relevant and appropriate for groundwater. These set the
active remedi ation goals for groundwater. AWX (18 AAC 70) is al so applicable; and

ff) Al aska oil pollution regulations (18 AAC 75) are applicable, and A aska guidelines for
non- UST petrol eum contani nated soil are to be considered. These guidelines require
cl eanup of petrol eum contam nated soils to protect groundwater quality.

5.4 DESCRI PTI ON OF ALTERNATI VES
5.4.1 Defense Reutilization and Marketing O fice Yard

Prelimnary renedial alternatives for the DRMO Yard are described bel ow. Nunerous
assunptions had to be made to determne cleanup time frames. These include consistent
contami nant concentrations in soil and groundwater, treatment efficiencies simlar to the
currently operating SVE/ AS system and consistent groundwater flow direction.

5.4.1.1 Aternative 1. No Action
The no-action alternative for the DRMO Yard source area involves no environmental nonitoring,

institutional controls, or renedial action and woul d | eave the VOC- contam nated groundwat er
inits present state. The groundwater plume would continue to nigrate in the direction of



groundwat er potentially migrating to the Chena River. Devel opnent of the no-action
alternative is required by the NCP to provide a basis of conparison for the remnaining
alternatives, serving as a baseline reflecting current conditions w thout any cleanup effort.
The no-action alternative was eval uated consistent with NCP requirenents. No present worth,
capital, operation and naintenance (08, or groundwater nonitoring costs are associated with
this no-action alternative

5.4.1.2 Alternative 2: Institutional Controls and Natural Attenuation with G oundwater
Moni t ori ng/ Eval uati on

Institutional controls for the DRMO Yard source area would include | and use and site access
restrictions, and downgradi ent groundwater nonitoring/evaluation that includes devel opi ng and
i npl enenting a | ong-term annual groundwater nonitoring programfor approxinately eight wells
(six existing and two new wells) for 30 years. Land use restrictions include limting future
use of the land to operations currently conducted at the DRMO Yard. Access restrictions
include mai ntaining the existing fence around the DRMO Yard. Additional institutiona
controls would include a prohibition on refilling the DRMO Yard fire suppression tank from
the existing potable water supply well until state and federal MCLs are net (except in
energency situations). This restriction would effectively limt significant groundwater
punpi ng fromthe aquifer, which could affect the existing groundwater contam nant plune.

The VOG- contam nated groundwater would renmain as it exists at this source area, thereby not
reduci ng contam nant concentrati ons other than through natural attenuation. However,
institutional controls would decrease or mnimze human exposure to contam nants. Periodic
i nspections and nai ntenance of the institutional controls would be conducted. G oundwater
use restrictions would be incorporated into the Fort \Wai nwight Conprehensive Master Plan.

Natural attenuation or breakdown of contam nants occurs over tine and is the reduction of
contam nant concentrations in the environment through biological processes (aerobic and
anaer obi ¢ bi odegradati on, and plant and ani nal uptake), physical phenonena (advection

di spersion, dilution, diffusion, volatilization, and sorption/desorption), and chem ca
reactions (ion exchange, conplexation, and abiotic transformation). Renediation of

VOC- cont ami nated soil and groundwater at the DRMO Yard source area by natural attenuation is
expected to take nore than 50 years.

Envi ronnental nonitoring and data eval uati on would be performed periodically to obtain
information regarding the effectiveness of the natural attenuation process in renediating the
contam nation, as well as to track the extent of contaminant migration fromthe site. To the
extent practicable, this nonitoring and eval uation will be conducted using six existing wells
that are screened in geol ogi cal zones hydraulically connected with the contam nation source,
suppl emented by installing two groundwater nonitoring wells when required. Upgradient wells
woul d be used to provide infornation about the background groundwater quality at a source
Downgradient wells are used to nonitor the extent of contami nant nmigration, change in flow
direction, or occurrence of degradation products to protect downgradi ent drinking water
wel | s.

Moni toring requirenents would target VOCs, including the contam nants that were found to
exceed the state and federal MCLs or their potential degradati on products as specified in the
RAGCs for the DRMO Yard source area. To the extent practicable, nonitoring data requirenents
wi Il be coordinated or conbined with those fromother state or federal prograns, such as RCRA
and the Safe Drinking Water Act. Sanple collection, analysis, and data eval uati on woul d
continue until sufficient data regardi ng changes in contam nant plunme mgration (including
potential seasonal fluctuations in groundwater contam nant concentrati ons) and attenuation
rates are gathered. The frequency of nonitoring would be defined specifically during the
Remedi al Desi gn phase. Changes to this renedy nay be required as a result of the Renedia
Desi gn or construction phase. These changes will be addressed in the post-ROD docunents.

The estimated present worth cost of this alternative is $180, 000, which includes $34, 000 for
capital costs and $146, 000 for annual groundwater nonitoring, based on an estimated 30-year
tine frame for groundwater nonitoring for cost estinmating purposes (nonitoring nay be nore



frequent during the initial post-ROD years to address seasonal changes in groundwater
el evation and flow direction). However, nmonitoring would occur until state and federal MCLs
are achi eved, which would be nore than 30 years.

5.4.1.3 Aternative 3: Soil Vapor Extraction, Goundwater Air Sparging, Natura
Attenuati on, and G oundwater Monitoring/Eval uation

This alternative involves treatnent of VOG- contam nated soils in place via SVE, on-site
treatnent of groundwater via AS with natural attenuation, and groundwater
noni t ori ng/ eval uati on

The SVE/ AS systemw || inject air bel ow the groundwater table to pronote novenent of VOCs
from subsurface soils and groundwater and to collect the vapors by applying a vacuum t hr ough
a series of vapor extraction wells. The SVE/AS systemwould be installed to provide active
treatnent out to the 20-ppb isocontour of the defined groundwater plune (see Figure 5-1).
Treat nent beyond this isocontour out to the state and federal MCL of 5 ppb woul d be through
natural attenuation, except for a line of curtain wells near Channel B to prevent

contami nants fromentering the surface water.

For cost anal ysis purposes, the nmajor conponents of the enhanced SVE systemare assuned to

i nclude approximately 21 driven-point extraction wells; bel ow ground, horizontal polyvinyl
chloride (PVQ piping, valves, sanpling ports, and vacuum gauges; 10 extracti on blowers; an
air/water separator with storage tank; and a heating systemfor the prefabricated buildings
and SVE piping. The blowers woul d be housed in prefabricated buildings. The SVE system
woul d consi st of expl osi on-proof equi pnent and automati c safety devices that woul d deactivate
the systemif the treatnent building interior atnosphere were to exceed 20% of the | ower
explosive limt. Treatnent of exhaust gases will be acconplished by directing these gases
through a granul ated activated carbon filter unit or air mxing chanber if sanpling results
exceed regulatory limts. Any water extracted fromthe air/water separator woul d be collected
in adrumor tank, treated via carbon filtration, and discharged to the sanitary sewer

system The nmjor conponents of the AS systemwoul d include 62 driven-point sparging wells;
bel ow grade, horizontal PVC piping; and 10 centrifugal injection blowers. Changes to this
remedy nay be required as a result of the Renedial Design phase. These changes will be
addressed i n post-ROD docunents

Air will be injected below the water table to strip volatiles, fromgroundwater and soil in
the saturated and unsaturated zones, respectively. Volatiles are purged to the unsaturated
zone, where they will be collected in the vacuumextraction wells. [In addition, the vacuum
extraction wells create a negative pressure in the unsaturated soil, which enhances
contaminant nobility. Fromthe extraction wellhead, the VOCs are routed to the treatnent
facility. Under current regulations, no off-gas treatnent is required. However, off-gas
treatnment will occur until it is determined that off-gases are safe. The SVE discharge will
be monitored during initial operations to determ ne whether filtration or dispersion of

of f-gases i s necessary.

Regul ar nonitoring of the enhanced SVE systemwill be conducted to ensure and docunent its
effectiveness and optimze the progress of cleanup. Vapor sanples and airflow readi ngs taken
fromthe soil vapor nonitoring probes and system exhaust sanpling ports will be utilized to
nmonitor the progress of cleanup, to estinmate the volune of VOCs renoved by the system and to
establish a tinetable and cost estinmate for conpletion of the project.

H storically, SVE/ AS renediation has been successful at remediating soil and groundwater to
the state and federal MCLs within several nonths to two years, dependent on many conditions
including initial contam nant concentrations. Because of climatic conditions at Fort

Wai nwright, it is estimated that SVE/AS treatnment woul d operate for three years to neet state
and federal MCLs in the active treatnent zone and 10 years in the renmai nder of the
groundwat er plune, which is |ocated beyond the 20-ppb isocontour.

Remedi ati on of VOC-contam nated sod and groundwater at the DRMO Yard source area by natura
attenuation is expected to take nore than 50 years.



The estinmated present worth cost of this alternative would be approxi nmately $2, 195, 000, which
conprises $1,426,000 for capital costs, $680,000 for annual O&M costs, and $89, 000 for annua
groundwat er nmonitoring. For costing purposes, it was assuned that a groundwater nonitoring
program woul d be i npl enented and that there woul d be one nonitoring event per year
(rmonitoring may be nore frequent during the initial post-RCOD years to address seasona

changes in groundwater elevation, flow direction, and treatnent systemefficiency). The
estimated tinme frame for cleanup goals to be achieved and for nonitoring to be perfornmed is
15 years. These are estimated costs. Actual costs are likely to be within +50%to -30% of

t hese cost val ues.

5.4.1.4 Aternative 4: Aternative 3 Plus Excavation of Surface Soils Containing
Benzo(a) pyrene and Di sposal at the Fort Wai nwight Landfil

This alternative supplenents the renedi al neasures included under Alternative 3. One

t housand ni ne hundred cubi c yards of benzo(a)pyrene-contam nated surface soils woul d be
excavated fromthe DRMO Yard and transported to the Fort Wainwight Landfill. dean fill
woul d repl ace the excavated naterial. Excavation and di sposal of benzo(a)pyrene contani nated
soil would require one nonth. See DRMO Yard Alternative 3 above for a description of SVE AS
and groundwater nonitoring. Soil contam nated with benzo(a)pyrene does not contribute to
groundwat er contam nation and falls within the acceptable risk range for human health

The estinmated present worth cost of this alternative would be approxi mately $2,269, 000, which
conprises $1,498,000 for capital costs, $682,000 for annual O&M costs, and $89, 000 for annua
groundwat er nmonitoring. For costing purposes, it was assuned that there woul d be one
nonitoring event per year (nonitoring may be nore frequent during the initial post ROD years
to address seasonal changes in groundwater elevation, flow direction, and treatnent system
efficiency). The estimated tine frane for cleanup goals to be achieved and for nmonitoring to
be performed is 15 years. These are estimated costs. Actual costs are likely to be within
+50%to -30% of these cost val ues.

5.4.1.5 Aternative 5 Aternative 3 Plus Excavation and On-Site Solidification of
Benzo( a) pyr ene- Cont am nated Soil s

On-site solidification involves encapsul ati ng benzo(a)pyrene-contam nated soils in concrete.

Benzo(a) pyrene-contam nated soil will be excavated, solidified using a Portland cenent matrix
slurry, and disposed of on site. Excavation and solidification of benzo(a)pyrene-contam nated
soils would require three nonths. See DRMO Yard Alternative 3 above for a description of an
SVE/ AS system and groundwat er nonitoring

The estinmated present worth cost of this alternative would be approxi nmately $2,892, 000. which
conpri ses $2,062,000 for capital costs, $698,000 for annual O&M costs, and $132, 000 for

annual groundwater nonitoring. For costing purposes, one nonitoring event per year was
assuned (nmonitoring nay be nore frequent during the initial post-ROD years to address
seasonal changes in groundwater elevation, flow direction, and treatnent systemefficiency).
The estinmated tinme frane for cleanup goals to be achieved and for nonitoring to be perforned
is 15 years. These are estimated costs. Actual costs are likely to be within +50%to -30%
of these cost val ues.

5.4.2 Building 1168 Leach Wl

Prelimnary renedial alternatives for the Building 1168 Leach Well source area are descri bed
bel ow. Nunerous assunptions had to be nade to deternmine cleanup tine franes. These include
consi stent contam nant concentrations in soil and groundwater, treatnment efficiencies simlar
to the currently operating SVE/ AS system and consistent groundwater flow.

5.4.2.1 Aternative 1: No Action
The no-action alternative for the Building 1168 Leach Wl |l source area involves no

environnental nonitoring, institutional controls, or renedial action and would | eave the
VOC- cont ami nated soil and groundwater and petrol eumcontam nated soils in their present



state. Qperation of the existing pilot-scale treatability systemwoul d be discontinued. The
contam nated soils will continue to be subjected to infiltration and vertical seepage, which
woul d cause further contam nation of the groundwater. The groundwater plurme will continue to
mgrate in the direction of groundwater flow Devel opnent of the no-action alternative is
required by the NCP to provide a basis of conparison for the renaining alternatives, serving
as a baseline reflecting current conditions without any cleanup effort. The no-action
alternative was eval uated consistent with NCP requirenents. No present worth capital, M

or groundwater nonitoring costs are associated with this no-action alternative

5.4.2.2 Aternative 2. Institutional Controls and Natural Attenuation

Institutional controls for the Building 1168 Leach Wel| source area will include wel
installation restrictions, land use and site access restrictions, and downgradi ent
groundwat er nonitoring/evaluation that includes devel oping and inplenenting a | ong-term
annual groundwater nonitoring programfor approxinmately four wells (two existing and two new
wells) for 30 years. Operation of the existing pilot-scale treatability study system would
be di scontinued. Land use restrictions include limting future use of the land to operations
bei ng conducted at the Building 1168 Leach Wll. The VOG- contani nated groundwater woul d
remain as it exists at this source area, thereby not reduci ng contam nant concentrations
other than through natural attenuation. However, institutional controls woul d decrease or

m ni m ze human exposure to contam nants. Periodic inspections and nai ntenance of the
institutional controls would be conducted. G oundwater use restrictions would be
incorporated into the Fort Wi nwight Conprehensive Master Plan

Natural attenuation or breakdown of contam nants occurs over tine and is the reduction of
contam nant concentrations in the environnment through biological processes (aerobic and
anaer obi ¢ bi odegradati on, and plant and ani nal uptake), physical phenonena (advection

di spersion, dilution, diffusion, volatilization, and sorption/desorption), and chem ca
reactions (ion exchange, conplexation, and abiotic transfornmation). Renediation of

VOC- cont ami nated soil and groundwater at the Building 1168 Leach Wll source area by natura
attenuation is expected to take nore than 50 years.

Envi ronnental nonitoring and data eval uati on woul d be perfornmed to obtain information
regarding the effectiveness of the natural attenuation process in renediating the

contam nation, as well as to track the extent of contaminant migration fromthe site. To the
extent practicable, this nonitoring and eval uati on woul d be conducted using four wells that
are screened in geol ogical zones hydraulically connected with the contam nation source

suppl emented by installing two additional groundwater nonitoring wells if required.

Upgradi ent wells would be used to provide infornati on about the background groundwat er
quality at a source. Downgradient wells are used to nonitor the extent of contani nant

m gration, change in flow direction, or occurrence of degradation products to protect
downgr adi ent drinking water wells.

Moni toring requirenents would target VOCs, including contam nants that were found to exceed
the state and federal MCLs or their potential degradation products, as specified in the RAGCs
for the Building 1168 Leach Wl | source area. Sanple collection, analysis, and data

eval uation would continue until sufficient data regardi ng changes in contam nant plune
mgration (including potential seasonal fluctuations in groundwater contam nant
concentrations) and attenuation rates are gathered. The frequency of nonitoring would be
defined during the post-ROD activities

The estimated present worth cost of this alternative is $130, 000, which conprises $49, 000 for
capital costs and $81, 000 for annual groundwater monitoring, based on an estimated 30-year
tinme frame for groundwater nonitoring for cost estinmating purposes (nonitoring nay be nore
frequent during the initial post-ROD years to address seasonal changes in groundwater

el evation and flow direction). However, nmonitoring would occur until state and federal MCLs
are achi eved, which would be nore than 30 years.

These are estinmated costs. Actual costs are likely to be within +50%to -30% of these cost
val ues.



5.4.2.3 Aternative 3: Soil Vapor Extraction, Goundwater Air Sparging, and Monitoring

A pilot-scale treatability systemis operating at the source area to test the effectiveness
of the technologies included in this alternative. This alternative would upgrade the
existing systemto a full-scale system The saturated zone active treatnent area woul d be
expanded by a factor of six to cover the entire contam nated saturated zone. System

nodi fications would include installation of approxinmately four additional sparge points and
one additional SVE point, increasing the capacity of sparging, extraction, and contro

equi pnrent. System nodification also would require installation of an additional blower to
conpensate for the increased head | osses of the additional wells and piping.

Air will be injected below the water table to strip volatiles fromgroundwater and soil in
the saturated and unsaturated zones, respectively. Volatiles are purged to the unsaturated
zone, where they will be collected in the vacuumextraction wells. [In addition, the vacuum
extraction wells create a negative pressure in the unsaturated soil, which enhances
contaminant nmobility. Fromthe extraction wellhead, the VOCs are routed to the treatnent
facility. Under current regulations, no off-gas treatnent is required. However, off-gases
were treated initially through a carbon adsorption system Use of the treatnent system was
di sconti nued because air nodeling using a worst-case scenario indicated that treatnent was
unnecessary. This systemcan be restarted if analytical results indicate that off-gas
treatment is necessary.

Regul ar nonitoring of the enhanced SVE systemwill be conducted to ensure and docunent its
effectiveness and optimze the progress of cleanup. Vapor sanples and airflow readi ngs taken
fromthe soil vapor nonitoring probes and system exhaust sanpling ports will be utilized to
nmonitor the progress of cleanup, to estinmate the volune of VOCs renoved by the system and to
establish a tinetable and cost estinmate for conpletion of the project.

H storically, SVE/ AS renediation has been successful at remediating soil and groundwater to
state and federal MCLs within several nmonths to two years, depending on many conditions
including initial contam nant concentrations. Based on the operational data acquired since
the start of the pilot-scale treatnment systemin 1994, it is estimated that SVE/ AS treatnent
woul d operate an additional three years to neet state and federal MCLs in the active
treatment zone. State and federal MCL exceedances outside the active treatnent zone are
anticipated to attenuate naturally, partially in response to the increased downgradi ent

di ssol ved oxygen availability associated with the active treatnent system

Monitoring requirenents will target the contam nants that were found to exceed the state and
federal MCLs as specified in the RAGs for the Building 1168 Leach Wl | source area. Sanple
collection, analysis, and data eval uati on would continue until sufficient data regarding
changes in contam nant plune migration (including potential seasonal fluctuations in
groundwat er contam nant concentrations) and attenuation rates are gathered. To the extent
practicable, nonitoring data requirenents will be coordinated or conmbined with those from
other state or federal prograns, such as RCRA and the Safe Drinking Water Act. The frequency
of monitoring woul d be defined specifically in post-ROD docunents.

This alternative woul d achi eve renedi ati on goals in approximately three years. G oundwater
nmoni toring woul d be conducted 10 years. For costing purposes, one well would be installed
for the SVE systemand four wells would be installed for the AS systemfor an operationa
period of three years. The estimated present worth cost of this alternative would be
approxi matel y $269, 000, whi ch conprises $174,000 for capital, $66,000 for annual &M costs,
and $29, 000 for annual groundwater nonitoring (nmonitoring may be nore frequent during the
initial post-ROD years to address seasonal changes in groundwater elevation, flow direction
and treatnment systemefficiency). These are estinmated costs. Actual costs are likely to be
within +50%to -30% of these cost val ues.



5.4.2.4 Aternative 4: Aternative 3 Plus Excavati on and Low Tenperature Thernal Desorption
of Contam nated Unsaturated Soil

This alternative is simlar to Alternative 3, except that approxi mately 1,400 cubic yards of
soil contaminated with DRO GRO and benzene, toluene, ethyl benzene, and total xylenes will
be excavated and treated using a | owtenperature thernal desorption (LTTD) process. This
alternative would be inplenented only if SVE/AS could not reduce contam nant concentrations
in the unsaturated zone to bel ow RAGs. LTTD invol ves heating excavated soils in a rotary
kiln dryer to release organic contam nants and noisture in the formof gases. The gases go
through a series of cooling and condensi ng stages before they are vented

Excavati on woul d be conducted to an estimated depth of 19 feet bel ow present grade, which
woul d require shoring. Approxinmately 4,400 cubic yards of uncontam nated overburden nateria
woul d need to be renoved. dean soil would replace the 1,300 cubic yards of excavated soil
The treated soil would be disposed of at the Fort Wi nwight Landfill.

See Alternative 3 above for descriptions of SVE and groundwater AS and for a description of
groundwat er nonitoring

Excavation and LTTD treatnment would require one nonth. The estinmated present worth cost of
this alternative woul d be approxi mately $559, 000, which conprises $452,000 for capital
$78,000 for annual O8M costs, and $29,000 for annual groundwater nonitoring (nonitoring may
be nmore frequent during the initial post-ROD years to address seasonal changes in groundwater
elevation, flow direction, and treatnent systemefficiency). These are estimted costs.
Actual costs are likely to be within +50%to -30% of these cost val ues

5.4.2.5 Aternative 5: Aternative 3 Plus Excavati on and Engi neered Pile Treatment (Biopile
and Vapor Extraction Pile) of Contam nated Unsaturated Soi

This alternative is simlar to Alternative 3, except that excavated soil is treated using
engi neered pile treatment at a nearby location. There are two options for the engineered
pile treatnment of the contam nated unsaturated soil: a vapor extraction pile and a biopile.

Both options are ex situ renedi es and woul d require excavation, as described in Building 1168
Leach Well Alternative 4. A vapor extraction pile uses the same processes as in situ vapor
extraction, but the processes are applied to a pileinalined cell. Blowers built into a

pi ping systeminject and extract air to strip off VOCs and petrol eum hydrocarbons fromthe
soil. Biopile or biocell treatnent is a process that uses naturally occurring bacteria in
soil to break down VOCs and petrol eum hydrocarbons. The excavated soil is placed in |ined
piles and is aerated using an air injection system

See Alternative 3 above for descriptions of SVE and groundwater AS and for a description of
groundwat er nmonitoring and eval uation requirenents.

The estinmated time frane for cleanup goals to be achieved is three years. The estimated
present worth cost of this alternative would be $498, 000, which conprises $350, 000 for

capital costs, $119,000 for annual O&M costs, and $29, 000 for annual groundwater mnonitoring
(rmonitoring may be nore frequent during the initial post-RCOD years to address seasona

changes in groundwater elevation, flow direction, and treatnent systemefficiency). These are
estimated costs. Actual costs are likely to be within +50%to -30% of these cost val ues.



Table 5-1

SELECTI ON OF CHEM CALS OF CONCERN FOR REMEDI AL EVALUATI ON I N
THE FEASI Bl LI TY STUDY FOR DRMO YARD
OPERABLE UNIT 2
FORT WAI NVWRI GHT, ALASKA

Chenical s of Potenti al
Concern to the FS Basis for Discarding or Retaining as Chemi cal of Concern to the FS

The foll owi ng contam nants were found in soils and were discarded or carried through the FS as
contaminants of concern for renedial evaluation. This is based on the follow ng reasons:

Soi |

Benzo( a) pyr ene Retain: Concentrations are within the 10 -4 to 10 -6 ri sk range.
Benzo(a) pyrene was found in surface soils and is not considered a threat to
groundwat er .

PCBs Di scard: The maxi num concentration of PCBs detected in soil at the
DRMD Yard source area is 1.3 ng/kg, significantly I ess than the Toxic
Subst ances Control Act (TSCA 1987) nost restrictive cleanup |level of 10 ng/kg.

D oxi n Di scard: Concentrations do not cause exceedance of 10 -4 cancer risk for
site worker, future site worker, future residents, future construction
workers, and future recreational users/site visitors. |In addition, dioxinis
ubi qui t ous t hroughout the DRMD Yard source area, at very |ow
concentrations. Analytical results do not indicate that a dioxin "hot spot" exists.

DRO Discard: DROin the DRMO Yard soils is attributed to surface spills and
UST releases and will be addressed in a separate Two-Party Agreenent
between the Arny and ADEC.

GRO Discard: GROin the DRMO Yard soils is attributed to surface spills and
UST rel eases and will be addressed in a separate Two-Party Agreenent
bet ween the Arny and ADEC.

Dieldrin Di scard: The HRA concl uded that cancer risk presented by dieldrin
exceeded 10 -6 for two exposure pathways (current/future worker RVE
dernmal contact with surface soil and future resident RVE dermal contact
with surface soil). However, resanpling of surface soil in August 1995 in
five locations around the only sanpling location where dieldrin was
previously detect indicates that dieldrin concentrations are not detectable
or are two to three orders of magnitude below 1 nmg/kg (1 ng/ kg
corresponds to a 10 -4 cancer risk to future residents). D eldrin was
detected in six of 314 sanples.

Arseni c D scard: Concentrations cause exceedance of 10 -6 cancer risk for two
exposure pat hways (current/future worker RVE and future resident RVE
and average exposure ingestion of surface soil) but was not considered a
COC because of docunented el evated concentrations of arsenic in
background surface soil sanples. Recalculation of risks after subtracting
background concentrations results in a cancer risk of less than 10 -6.

Key at end of table.



Table 5-1

SELECTI ON OF CHEM CALS OF CONCERN FOR REMEDI AL EVALUATI ON I N

THE FEASI Bl LI TY STUDY FOR DRMO YARD
OPERABLE UNIT 2
FORT WAI NVWRI GHT, ALASKA

Chemi cal s of Potential

Concern to the FS

Basis for D scarding or Retaining as Chem cal of Concern to the FS

The foll owi ng contam nants were found in groundwater and were di scarded or carried through the FS as
contaminants of concern for renedial evaluation. This is based on the follow ng reasons:

G oundwat er

Benzene

Trichl or oet hene

Tet rachl or oet hene

Mangane

Chl or of

Di oxi n

1, 4- D chl or obenzene

Not e:

Key:

ADEC
Arny

FS

HRA

ng/ kg

PCBs =

TSCA
UsT

se

orm

Br eakdown products of the contam nants of concern were not
however, these will be included in groundwater nonitoring.

| evel s;

Retai n: Concentrations cause exceedance of MCL.

Retain: Concentrations neasured in excess of MCL.

Retain: Concentrations cause exceedance of MCL.

Di scard: Concentrations cause exceedance of hazard index of 1.0 for one
exposure pathway (future resident RVE ingestion) but was not considered
a COC because of docurented el evated concentrati ons of manganese in
background groundwat er sanples. Recalculation of risks after subtracting

background concentrations results in a hazard index of

the entire DRMO Yard.

| ess than 1.0 for

Di scard: Concentrations cause slight exceedance of 10 -6 cancer risk for
one exposure pathway (future resident RMVE inhal ation) but was not
consi dered a COC because concentrations did not exceed MCL.

Discard: Concentrations cause exceedance of 10 -6 cancer risk for one
exposure pathway (future resident RVE ingestion) but was not considered

a COC because concentrations did not exceed MCL.

Di scard: Concentrations cause exceedance of 10 -6 cancer risk for one
exposure pathway (future resident RVE ingestion) but was not considered

a COC because concentrations did not exceed MCL.

= Al aska Departnent of Environnmental Conservation.
= United States Arny.

= Chem cal

of concern.

= Defense Reutilization and Marketing O fice.
= Di esel -range organi cs.

= Feasibility Study.

= Gasol i ne-range organi cs.

= Human Heal th Ri sk Assessnent.

= Maxi mum cont am nant | evel .

= MIligrans per kilogram

Pol ychl ori nat ed bi phenyl s.

= Reasonabl e nmaxi mum exposur e.
= Toxi ¢ Substances Control Act.
= Underground storage tank.

in concentrations that exceeded action



Table 5-2

SELECTI ON OF CHEM CALS OF CONCERN TO THE FEASI BI LI TY STUDY FOR
BU LD NG 1168 LEACH WELL SOURCE AREA
OPERABLE UNI T 2
FORT WAI NWRI GHT, ALASKA

Chemi cal s of

Pot enti al Concern D scard or Retain as Chenmical of Concern to the FS and Bases
Soi |
DRO Retain: Concentrations exceed ADEC gui del i nes.
GRO Retain: Concentrations exceed ADEC gui del i nes.
BTEX Retain: Concentrations exceed ADEC gui del i nes.

G oundwat er

Benzene Retain: Concentrations cause exceedance of MCL.
Tri chl or oet hene Retain: Concentrations cause exceedance of MCL.
Manganese Di scard: Concentrations cause exceedance of hazard index of 1.0 for one exposure

pat hway (future resident RVE and average ingestion) but was not considered a CCC
because of docunented el evated concentrati ons of manganese in background
groundwat er sanples. Recal culation of risks after subtracting background
concentrations of manganese and arsenic results in a hazard index of |ess than
1.0.

Arsenic Di scard: Concentrations cause exceedance of hazard index of 1.0 for one exposure
pathway (future resident RVE and average ingestion). Arsenic concentrations also
cause exceedance of 10 -6 cancer risk for one exposure pathway (future resident

and average ingestion). However, arsenic is not considered a COC because of
docunent ed el evated concentrati ons of arsenic in background groundwater sanpl es.
Recal cul ation of risks after subtracting background concentrations of manganese
and arsenic results in a hazard index of less than 1.0. Background arsenic
concentrations still contribute to cancer risk in excess of 10 -6.

Note: Breakdown products of the contami nants of concern were not in concentrations that exceeded action
| evel s; however, these will be included in groundwater nonitoring.
Key:

ADEC = Al aska Departnent of Environmental Conservati on.
BTEX = Benzene, tol uene, ethyl benzene, and total xylene.

COC = Chemi cal of concern.

= Di esel -range organi cs.
FS = Feasibility Study.

GRO = Gasol i ne-range organi cs.

MCL = Maxi mum cont am nant | evel .

RVE = Reasonabl e naxi mum exposur e.

<I M5 SRC 97061B2>



6.0 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

In accordance with federal regulations, the five alternatives for the DRMO Yard source area
and five other alternatives for the Building 1168 Leach Wl | source area were eval uated based
on the nine criteria presented in the NCP

6.1 DEFENSE REUTI LI ZATI ON AND MARKETI NG CFFI CE YARD SOURCE AREA ( COVPARATI VE
ANALYSI S OF ALTERNATI VES)

6.1.1 Threshold Criteria
6.1.1.1 Overall Protection of Human Health and the Environnent

Alternatives 3, 4, and 5 would provide the greatest protection to hunman health and the
environnent by actively treating contaninated soil and groundwater. Alternatives 1 and 2
woul d rely on natural processes to slowy decrease contani nant concentrations in the soil and
groundwater. Alternatives 1 and 2 would provide no treatment and woul d not be protective of
human health or the environnent.

6.1.1.2 Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

Alternatives 2, 3, 4, and 5 are expected to achieve regulatory requirements. Alternatives 3,
4, and 5 include active soil and groundwater treatnent to achieve state and federal MCLs and
woul d be expected to achieve these standards nore rapidly than Alternative 2. Alternative 2
woul d rely on natural processes that slowy decrease soil and groundwater contam nation
Alternative 1 would not conply with ARARs. AWXS woul d be achi eved through natural attenuation
under all of the alternatives

6.1.2 Mai n Bal ancing Criteria
6.1.2.1 Long- Term Ef f ecti veness and Per nanence

Alternatives 3, 4, and 5 would invol ve permanent and active reduction of soil and groundwater
contami nation and woul d achi eve | ong-termeffectiveness. Alternatives 4 and 5 woul d
permanently renove the benzo(a)pyrene-contani nated soil. None of the contam nants woul d be
addressed by Alternatives 1 and 2, except through natural processes. Therefore, Alternatives
1 and 2 woul d provide the | east effective |ong-term pernanence

6.1.2.2 Reduction of Toxicity, Mbility, and Vol ume Through Treat nent

Alternatives 3, 4, and 5 would involve treatment technol ogi es that reduce the toxicity and
nmobi l ity of VOC-contam nated soil and groundwater. Alternative 4 would slightly increase the
vol ume of contam nated soil and woul d not decrease toxicity or mobility of benzo(a)pyrene
Alternative 5 woul d reduce the nobility and significantly increase the volune of contaninated
material. Aternatives 1 and 2 would not reduce the toxicity, nobility, or volume of the
contam nants through treatnent.

6.1.2.3 Short-Term Ef fecti veness

Alternatives 3, 4, and 5 woul d pose sone short-termpotential risks to on-site workers during
the estimated three nonths for groundwater treatnent installation and soil excavation
(Alternatives 4 and 5). These risks could be mnimzed by engineering controls. These
alternatives nmay take up to 10 years to achieve state and federal MCLs. The excavation and
di sposal in Alternative 4 would require one month. Solidification (Aternative 5) would
require approxi nately three nonths.

Ri sks associ ated with groundwater contam nation are equal for Alternatives 3, 4, and 5
Because Alternatives 3, 4, and 5 actively treat soil and groundwater contanmination, it is
expected that contam nant |evels would be reduced during the estinated three-year cleanup



period. Alternatives 1 and 2 do not actively treat soil contami nation; therefore, risks
woul d not change over tinme except through natural attenuation. Under Alternative 1, no

noni toring woul d be conducted to determ ne the groundwater renediation tine frame. However,
it is expected that the tine frane to reach remedial goals will be simlar to Alternative
2-natural attenuation with groundwater nonitoring-which is estinmated to exceed 50 years.

Ri sks associ ated with groundwater contam nation are equal for Alternatives 3, 4, and 5
Because Alternatives 3, 4, and 5 actively treat soil contamnation, it is expected that
groundwat er contam nant |evels would be reduced during the estinated three-year cleanup
period. Alternatives 1 and 2 do not actively treat soil contami nation; therefore, risks
woul d not change over tine, except through natural attenuation

6.1.2.4 Inplenentability

Al alternatives would use readily avail abl e technol ogi es and woul d be feasible to construct.
Alternatives 1 and 2 would be readily inplenentable because they would require no additiona
action other than nonitoring or institutional controls. A pilot-scale test study or field
test woul d be conducted before full-scale inplenentation of the SVE and AS systens proposed
in Alternatives 3, 4, and 5. A solidification treatability study woul d be required before
inplenenting Alternative 5

6.1.2.5 Cost

The estinmated present worth cost for each alternative evaluated for the DRMO Yard source area
is shown in Table 6-1. Detailed baseline cost estimates are included in Appendi x D.

Based on the information available at the tine the alternatives were devel oped, the estinated
costs for each alternative evaluated for the DRMO source area are in Table 6-1. Actual costs
are likely to be within +50%to -30% of the values on the table. Present worth is based on a
5% di scount rate over 30 years

6.1.3 Modi fying Oriteria

6.1.3.1 St at e Accept ance

ADEC has been involved with the devel opnent of renedial alternatives for OQJ2 and agrees with
the selected alternative for the DRMO Yard source area

6.1.3.2 Conmmunity Acceptance

Al though no official coments were received, comunity response to the preferred alternatives
was generally positive. Community response to the renedial alternatives is presented in the
Responsi veness Summary, whi ch addresses comments recei ved during the public comment period.
6.2 BU LDI NG 1168 LEACH WELL ( COVPARATI VE ANALYSI S OF ALTERNATI VES)

6.2.1 Threshold Criteria

6.2.1.1 Overall Protection of Human Health and the Environment

Alternatives 3, 4, and 5 would provide the greatest protection to human heal th and the
environnent by actively treating contam nated soil and groundwater. Alternatives 1 and 2
woul d provide no treatment and woul d not be protective of human health or the environnent
6.2.1.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

Alternatives 2, 3, 4, and 5 are expected to achieve regulatory requirements. Alternatives 3,

4, and 5 include active groundwater treatnent to achieve state and federal MCLs and woul d be
expected to achieve these standards nore rapidly than Alternative 2. Aternative 2 wuld



rely on natural processes that slowy decrease soil and groundwater contami nation.
Alternative 1 would not conply with ARARs. AWX woul d be achi eved through natural
attenuation under Aternatives 3, 4, and 5.

6.2.2 Bal ancing Oriteria
6.2.2.1 Long- Term Ef f ecti veness and Per manence

Alternatives 3, 4, and 5 would involve permanent and active reduction of soil and groundwater
contam nati on and woul d achi eve |l ong-termeffectiveness. Alternatives 4 and 5 woul d
permanently renove the VOG- contam nated soil by excavation and treatnent. None of the
contam nants woul d be addressed by Alternatives 1 and 2, except through natural processes.
Therefore, Alternatives 1 and 2 would provide the |east effective |ong-term pernanence.

6.2.2.2 Reduction of Toxicity, Mbility, and Vol ume Through Treat nent

Alternatives 3, 4, and 5 would involve treatnment technol ogies that woul d reduce the toxicity
and nobility of contaminants in soil and groundwater. Alternatives 4 and 5 woul d reduce the
vol ume of the contami nated soil by excavation and treatnment. Alternatives 1 and 2 woul d not
reduce the toxicity, nobility, or volume of the contam nants through treatnent.

6.2.2.3 Short-Term Effecti veness

Alternatives 3, 4, and 5 woul d pose sone short-termpotential risks to on-site workers during
the estinmated three nonths for groundwater treatnment installation and soil excavation
(Alternatives 4 and 5). These risks could be mnimzed by engineering controls. These
alternatives nmay take up to three years to achi eve groundwater cleanup to state and federal
MCLs. The excavation and LTTD portion of Alternative 4 would be expected to require one
field season. The engineered pile treatnent portion of Alternative 5 would require five
years.

Ri sks associated with groundwater contam nation are equal for Aternatives 3, 4, and 5.
Because Alternatives 3, 4, and 5 actively treat soil and groundwater contam nation, it is
expected that contam nant |evels would be reduced during the estimted three-year cleanup
period. Under Alternative 1, no nonitoring would be conducted to deternine the groundwater
renmedi ation tine frane. However, it is expected that the tinme frame for remediation will be
simlar to Alternative 2-natural attenuation with groundwater nonitoring-which is estinated
to exceed 50 years. Alternatives 1 and 2 do not actively treat soil contam nation;
therefore, risks would not change over tine except through natural attenuation.

6.2.2.4 I npl ementability

Al alternatives would use readily avail abl e technol ogi es and woul d be feasible to construct.
The SVE and AS systempilot study is being conducted at the Building 1168 Leach Wll, and
results to date indicate that the systemis effectively renedi ating the groundwat er

contam nation. Alternatives 3, 4, and 5 propose expansion of this systemfor full-scale
treatnent. LTTD and engineered pile treatability studies would be required before
inplenenting Alternatives 4 and 5, respectively.

6.2.2.5 Cost

The estinmated present worth cost for each alternative evaluated for the Building 1168 Leach
Wel | source area is shown in Table 6-2. Detailed cost tables are in Appendi x D

6.2.3 Mdifying Oiteria
6.2.3.1 St at e Accept ance

ADEC has been involved with the devel opnent of renedial alternatives for OQJ2 and agrees with
the selected alternative for the Building 1168 Leach Wl | source area.



6.2.3.2 Conmmmuni ty Accept ance

Al though no official comments were received, the community response to the preferred
alternatives was generally positive. Comrunity response to the renedial alternatives is
presented i n the Responsiveness Summary, which addresses conmments received during the public
comrent peri od.



Table 6-1

PRESENT WORTH COSTS FOR REMEDI AL ALTERNATI VES
DRMO YARD SOURCE AREA
CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

Annual Operation Annual Tot al Pr esent

Capi t al and Mai nt enance G oundwat er Pr esent Worth of
Description Cost Cost Moni t ori ng Cost Wrt h Cost Annual Cost
Alternative 1. No Action $0 $0 $0 $0 $0
Alternative 2: Institutional Controls, Natural $34, 000 $0 $146, 000 $180, 000 $146, 000
Attenuation, and G oundwater Monitoring/Eval uation
Alternative 3: Soil Vapor Extraction, G oundwater $1, 426, 000 $680, 000 $89, 000 $2, 195, 000 $769, 000
Air Sparging, Natural Attenuation, and G oundwat er
Moni t ori ng/ Eval uati on
Alternative 4: Alternative 3 Plus Excavation and $1, 498, 000 $682, 000 $89, 000 $2, 269, 000 $771, 000
Di sposal of Surface Soils Containing Benzo(a)pyrene
Alternative 5: Alternative 3 Plus Excavation and $2, 062, 000 $698, 000 $132, 000 $2, 892, 000 $830, 000

On-Site Solidification of Soils Containing
Benzo( a) pyrene

Key:

DRMO = Defense Reutilization and Marketing O fice.



Tabl e 6-2

PRESENT WORTH COSTS FOR REMEDI AL ALTERNATI VES
BU LDI NG 1168 LEACH WELL SOURCE AREA
CPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

Annual Operation Annual
Capi t al and Mai nt enance G oundwat er

Description Cost Cost Moni t ori ng Cost
Alternative 1. No Action $0 $0 $0
Alternative 2: Institutional Controls and Natural $49, 000 $0 $81, 000
Attenuation with G oundwater Mnitoring/Eval uation
Alternative 3: Soil Vapor Extraction, G oundwater $174, 000 $66, 000 $29, 000
Air Sparging with Natural Attenuation, and
G oundwat er Moni toring/ Eval uation
Alternative 4: Alternative 3 Plus Excavation and $452, 000 $78, 000 $29, 000
Low Tenper at ure Thermal Desorption of
Unsat urated Soil
Alternative 5: Alternative 3 Plus Engineered Pile $350, 000 $119, 000 $29, 000

Treat nent of Unsaturated Soil

Tot al
Pr esent
Wrth Cost

$0

$130, 000

$269, 000

$559, 000

$498, 000

Pr esent
Wrth of
Annual Cost

$0

$81, 000

$95, 000

$107, 000

$148, 000



7.0 SELECTED REMEDI ES
7.1 DEFENSE REUTI LI ZATI ON AND MARKETI NG OFFI CE YARD

Because it best nmeets the nine CERCLA criteria, Alternative 3 is the selected remedy for
groundwat er contam nation for the DRMO Yard source area. This alternative involves in place
treatment of soils via vacuumextraction; in-place, on-site treatment of groundwater via air
spargi ng; groundwater nonitoring/evaluation; and institutional controls. Alternative 3 is
expected to achieve overall protection of human health and the environment and to neet ARARs
through active treatnent of soil and groundwater (see Table 7-1). This alternative protects
the on-site potable drinking water well as well as the downgradient drinking water aquifer by
treating and controlling the source of contamination and is viewed as being an effective and
permanent solution to contam nation at the DRMD Yard.

After a thorough assessment of the applicable alternatives for the DRMO Yard source area,

taki ng groundwater risks, cleanup times, and cost into consideration, it was determ ned that
protection of human health and the environnent is best attained through active in-place
treatnment of soils and groundwater. After evaluation of the potential risks and appropriate
cl eanup standards and conparison with the nine CERCLA criteria, it was determ ned that action
is not required for benzo(a)pyrene in soils. This alternative is believed to provide the
best bal ance of criteria anong the alternatives eval uat ed.

7.1.1 Major Conponents of the Sel ected Renedy

gg) In situ treatnment of groundwater and soil via air sparging to attain state and federal
drinking water standards. Air sparging wells will be placed in the areas of highest
cont am nati on;

hh) In situ treatnment of soils via soil vapor extraction to prevent contaninated
unsaturated soils fromacting as an ongoi ng source of contam nation to groundwater.
Soi |l vapor extraction wells will be placed in areas of highest soil contanination;

ii) Air emissions fromthe soil vapor extraction/air sparging treatment systemw || be
nmoni tored and eval uated periodically to meet enission requirenents;

ii) The treatment systemwill be evaluated and nodified as necessary to optimze
ef fectiveness;

kk) Duration of treatment systemoperation is estimated to be three years in the active
treatnment zone and nine years at the Channel B wells to neet soil cleanup goals and
state and federal naxi mum contam nant |evels. A conbination of groundwater nonitoring

and of f-gas measurenents will be used to determ ne attainment of remedial action
obj ecti ves;
) After active treatnent achi eves state and federal maxi mum contam nant | evel s, - natural

attenuation will be relied on to achieve A aska Water Quality Standards;

) Mai ntai ning institutional controls, including restricted access and wel | devel oprent
restrictions, and a groundwater nonitoring and eval uation programfor the potable
drinking water supply wells. These controls will remain in place as |ong as hazardous
substances renain on site at |levels that preclude unrestricted use; and

nn) Addi tional institutional controls to prohibit refilling the DRMO Yard fire suppression
water tank fromthe existing DRMO Yard potable water supply well until state and
federal maxi mum contam nant |evels are net (except in energency situations).

7.1.2 GCoals of Renedial Action

The overall goal of a remedial action is to provide the nost effective nechanismto neet



state and federal regulations for drinking water. To facilitate selection of the nost
appropriate renedial action, source area-specific cleanup objectives that specify the

contam nants of concern in each nedium of interest, exposure pathways and receptors, and an
acceptabl e regul atory | evel were devel oped. The followi ng renediation goals were established
for the specific contam nants of concern deternmined to require renedial action at both source
areas. These goals are intended for the areas where active renediation will occur.

7.1.2.1 Defense Reutilization and Marketing O fice Yard G oundwater and Soi
CHEM CALS OF CONCERN | N GROUNDWATER REMEDI ATI ON GOAL ( Ig/L)a

Benzene

Tri chl or oet hene
Tet rachl or oet hene
Vinyl chloride

I, 1-Di chl oroet hene
1, 2- Di cbl or oet hene 70.0

NN o oo
oo ooo

a G oundwat er renedi ati on goals are based on federal and state MCU for organic
contam nants in public water supply systens (40 Code of Federal Regul ations [CFR]
141. 147 and 18 AAC 80).

At the DRMD Yard, after state and federal MCLs are achi eved through active renediation,
passi ve treatnent of groundwater through natural attenuation will be relied on to attain AWNS
(18 AAC 70).

Because soils contamnated with VOCs and petrol eumrel ated conpounds are acting as a

conti nui ng source-of contam nation to groundwater, the renedial action goal for in situ soils
is active renediation until contam nant levels in groundwater are consistently below state
and federal MCLs. The State of Al aska cleanup |evels for UST petrol eum contam nated soil

will be considered as a guideline for the treatnent of in situ soils (see Table 7-2).

The cost for Alternative 3 is $1,498,000 for present worth capital costs, which include
direct and indirect cost; annual nonitoring for 15 years (nonitoring frequency may vary) at
$89, 000; and present worth of annual operating cost $680,000, for a total cost of $2,195, 000.

The remedial action goal for in situ soils contam nated with com ngl ed VOG- and petrol eum

rel at ed- conpounds is protection of the groundwater. Because the soils are acting as a
continuing source of contamnation to the groundwater, active renediation of the soils wll
continue until state and federal MCU are nmet consistently. Natural attenuation will continue
until AWXS are net. Sone changes or nodifications could be made to the remedy as a result of
Remedi al Design and construction processes. These changes will be addressed in post-ROD
docunent s.

The goal of this remedial action is to restore groundwater to its beneficial use, whichis a
drinking water aquifer. Based on infornmation obtained during the Rl and on careful analysis
of all remedial alternatives, the Arny, EPA, and ADEC believe that the sel ected renedy woul d
achi eve this goal

7.2 BU LD NG 1169 LEACH WELL

Alternative 3 is the preferred alternative for the Building 1168 Leach Well source area
because it best meets the nine CERCLA criteria summarized in Table 7-3. This alternative
involves in place treatnent of soils and groundwater via soil vapor extraction/air sparging,
groundwat er nmonitoring, and institutional controls. Aternative 3 is expected to achieve
overal | protection of human health and the environment and to neet ARARs (see Table 7-4). In
addition, this alternative is viewed as being an effective and permanent solution to

contam nation at the Building 1168 Leach Wl |



After a thorough assessnment of the applicable alternatives for the Building 1168 Leach Wl
source area, taking groundwater risks, cleanup tines, and cost into consideration, it was
determ ned that protection of human health and the environnent is best attained through
active in-place treatnment of soils and groundwater. This alternative is believed to provide
the best bal ance of criteria anong the alternatives eval uated.

7.2.1 WMajor Conponents of the Sel ected Renedy

00) In situ treatnent of groundwater via air sparging to renove vol atile organic conpounds,
thereby attaining state and federal drinking water standards. Additional air sparging
wells will be placed to optimze the existing treatnment system

pp) In situ treatnent of soils via soil vapor extraction to prevent contam nated soils from
acting as an ongoing source of contam nation to groundwater. Additional soil vapor
extraction wells will be placed to optimze the existing treatnent system

qq) The treatment systemwill be evaluated and nodified as necessary to optim ze
ef fecti veness;

rr) Air emssions fromthe soil vapor extraction/air sparging treatnent systemw !l be
noni tored and eval uated periodically to nmeet em ssion requirenents;

ss) The duration of treatnent systemoperation is estinmated to be three years to neet State
of Al aska cl eanup | evels for non-underground storage tank petrol eum contam nated soil
and state and federal MCLs. A conbination of groundwater nonitoring and of f-gas
nmeasurenents will be used to determ ne attainnent of renmedial action objectives;

tt) After active treatnent achi eves state and federal maxi mum contam nant |evels, natural
attenuation will be relied on to achieve A aska Water Quality Standards; and

uu) Mai ntai ning institutional controls, including restricted access and well devel opnent
restrictions, as long as hazardous substances remain on site at levels that preclude
unrestricted use.

7.2.2 Goals or Renedial Action

The overall goal of a renedial action is to provide the nost effective nechanismto neet
state and federal MCLs for drinking water. To facilitate selection of the nost appropriate
remedi al action, source area-specific cleanup objectives that specify the contam nants of
concern in each nediumof interest, exposure pathways and receptors, and an acceptabl e
regul atory | evel were developed. The followi ng renediation goals were established for the
speci fic contam nants of concern determined to require renedial action at both source areas.
These goals are intended for the areas where active remediation will occur.

7.2.3 Building 1168 Leach Wll G oundwater and Soi l

CHEM CALS OF CONCERN | N GROUNDWATER REMEDI ATI ON GOAL (Ig/L)a
Benzene 5.0
Tri chl or oet hene 5.0

Tet rachl or oet hene 5.0
Vinyl chloride 2.0
1, 1- Di chl or oet hene 7.0
1, 2-Di chl or oet hene 70.0

a Goundwater renediation goals are based on state and federal MCLs for organic
contam nants in public water supply systens (40 CFR 141. 147 and 18 AAC 80).

At the Building 1168 Leach Wll, after state and federal MCLs are achi eved through active
remedi ation, passive treatnent of groundwater through natural attenuation will be relied on



to attain cleanup |l evels mandated by the AWXS (18 AAC 70).

Because soils contamnated with VOCs and petrol eumrel ated conpounds are acting as a

conti nuing source of contam nation to groundwater, the renedial action goal for in situ soils
is active renediation until contam nant levels in groundwater are consistently below state
and federal MCLs. The State of Al aska cleanup | evels for non-UST petrol eunt cont am nat ed soi
will be considered as a guideline for the treatnent of in situ soils.

The cost for Alternative 3 is $174,000 for present worth capital costs, which include direct
and indirect costs; annual nonitoring for 15 years at $29,000 (nonitoring frequency may
vary); and a present worth of annual operating cost of $66,000, for a total cost of $269, 000.

The remedial action goal for in situ soils contam nated with VOC and POL conpounds is
protection of the groundwater. Because the soils are acting as a continuing source of
contami nation to the groundwater, active renediation of the soils will continue until state
and federal MCLs are net consistently. Natural attenuation will continue until AWX are net.
Sorre changes or nodifications could be nade to the renedy as a result of Renmedial Design and
construction processes. These changes will be addressed in post-ROD docunents.

The goal of this remedial action is to restore groundwater to its beneficial use, which is,

at this site, a potential drinking water aquifer, and to renediate soil to State of Al aska

cl eanup | evel s for non-UST petrol eumcontam nated soil. Based on information obtained during
the Rl and on careful analysis of all renedial alternatives, the Arny, EPA and ADEC believe
that the selected renedy woul d achi eve this goal

Because the renedies will result in contam nants remaining on site above heal t h-based or
regul atory levels, a revieww |l be conducted within five years after commencenent of
remedial action. This revieww || ensure that the renedies continue to provi de adequate
protection of hunman health and the environnent.



Table 7-1

DRMO YARD REMEDI AL ACTI ON OBJECTI VES AND REMEDI ATI ON GOALS
OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

Chemi cal s of

Renedi al Action (bjectives Concern
Envi ronmental Protection DRO
Prevent nigration of chem cals of concern that could result in Benzene
groundwat er contam nati on exceedi ng cheni cal - speci fi c ARARS. Tet rachl or oet hene

Restore groundwater to bel ow chem cal -specific ARARs.

Trichl oroct hene
Human Heal th

Vinyl chloride
Reduce cancer risk (via ingestion and inhalation by future
residents) to within or belowthe 1 x 10 -4 to 1 x 10 -6 risk 1,1 - DCEb
range. 1, 2- DCEb

Prelimnary

Rernedi ati on Coal Basi s
ADEC Cl eanup Matrix a ADEC 18 AAC 78

5 1g/L MCL

5 1g/L MCL

5 1g/L MCL

2 1g/L Potential degradation
7 lIg/L Potential degradation
70 Ig/L Potential degradation

a ADEC soil matrix concentrations will be considered as a guidance for in situ treatment of soils.

b Breakdown products of trichloroethene were not detected at concentrations that exceeded action |evels; however, these will be included in groundwater

noni t ori ng.
Key:

AAC = Al aska Administrative Code.
ADEC = Al aska Department of Environnental Conservation.

ARARs = Applicable or relevant and appropriate requirenents.
DCE = Dichl oroet hene.

DRMO = Defense Reutilization and Marketing O fice.
DRO = Diesel -range organics.
g/L = Gans per liter.
MCL =  Maxi mum cont am nant | evel .

mg/kg = Mlligrams per kilogram

lg/L M crograns per liter.

ND = Not det ect ed.

Maxi mum
Measur ed

Concentration

2,500 ng/ kg
7.50 g/L
190 Ig/L

17 1g/L
ND

ND
ND



Table 7-2
CHEM CAL- SPECI FI C CLEANUP GQALS FOR SO L
DRMD YARD SOURCE AREA
CPERABLE UNIT 2
FORT WAl NVRI GHT, ALASKA
CLEANUP GOALS FOR SO L
DRMO YARD SCORE ADEC O eanup Level (ng/kg)

D esel Gasol i ne/ Unknown

Matrix Score = 44

BTEX = 15 ny/ kg Di esel - Range Gasol i ne Range
Benzene = 0.5 ng/ kg Pet r ol eum Pet r ol eum

VPH = 100 nu/ kg Hydr ocar bons Hydr ocar bons

EPH = 200 nu/ kg (EPH (VPH) Benzene BTEX

Level A e >40 100 50 0.1 10
Level B 27-40 200 100 0.5 15
Level C 21-26 1, 000 500 0.5 50
Level D <20 2,000 1, 000 0.5 100

a Site-specific background groundwater concentration.

b Background concentrations from USAED Al aska-recomrend background val ue for Fort \ainwight.

C Goundwater renedi al goals are based on federal and state MCLs for organic contam nants in public water supply systens (40 CFR 141. 147
and 18 AAC 80).

d 18 AAC 70, Water Quality Standards. The regulatory level for BTEXis 10 lg/L.

e Level A cleanup goal is applied to the total Matrix score of 44 because of the soil acting as an ongoing source of contam nation to

gr oundwat er .

Key:

AAC = Al aska Admi nistrative Code.

ADEC = Al aska Department of Environnental Conservation.
BTEX = Benzene, toluene, ethylbenzene, xylene.
CFR = Code of Federal Regul ations.

DRMO = Defense Reutilization and Marketing Ofice.
EPH = Diesel -range petrol eum hydr ocar bons.

MCLs = Maxi mum contam nant | evel .

Ig/L = Mcrograns per liter.

ng/ kg = MIIligramper kil ogram

USAED Al aska = United States Arny Engineer District, A aska.

VPH = Gasol i ne-range petrol eum hydr ocar bons.



Table 7-3

BU LDI NG 1168 LEACH WELL SOURCE AREA REMEDI AL ACTI ON OBJECTI VES AND REMEDI ATI ON GOALS
OPERABLE UNIT 2
FORT WAI NVRI GHT, ALASKA

Maxi mum
Chem cal s of Prelimnary Renediation Measur ed
Medi a Renedi al Action (ojectives Concern Goal Basi s Concentration
Subsur face soi l Envi ronmental Protection DRO ADEC soi |l cleanup natrix- ADEC 18 AAC 78 435 g/ kg
Prevent migration of chem cals of
concern. GRO ADEC soil cleanup matrix= ADEC 18 AAC 78 2,000 ny/ kg
Reduce chenical concentrations to BTEX ADEC soil cleanup matrix- ADEC 18 AAC 78 Not avai | abl e
bel ow ADEC cl eanup | evel s.
G oundwat er Envi ronnental Protection Benzene 5 Ig/L MCL 250 Ig/L b
Restore groundwater to bel ow chem cal -
speci fic ARARs. Tri chl or oet hene 5 Ig/L MCL 23.0 g/L
Human Heal th Vi nyl chloride 2 Ig/L Pot ent i al ND
Reduce cancer risk (via ingestion and degr adati on product
inhal ation by future residents) to within
or bel ow the EPA accepted risk range of 1, 1-DCE 7 lIg/L Pot ent i al ND
1 X110 -4to1 X 10 -6. degradati on product
1, 2- DCE 70 Ig/L Pot ent i al ND
degradati on product
Not e: Breakdown products of trichloroethene were not detected in concentrations that exceeded action |evels; however, these will be included in groundwater

noni t ori ng.

a ADEC soil concentrations will be considered as a guidance for treatnent of in situ soils.
b Maxi num concentrati on of benzene was neasured in a groundwater sanple collected fromMcrowell installed by Pine and Swal | ow under direction from
the United States Arny's Col d Regi ons Research and Engi neering Laboratory. The sanple was collected and anal yzed in Septenber 1993 (HLA 1994).
Key:
AAC = Al aska Admi ni strative Code. ND = Not detect ed.
ADEC = Al aska Departnent of Environnmental Conservation.
ARARs = Applicable or relevant and appropriate requirenents.
BTEX = Benzene, tol uene, ethylbenzene, and total xylenes.
DCE = D chl or oet hene.
DRO = Di esel -range organi cs.
EPA = United States Environnental Protection Agency.
GRO = Gasol i ne-range organi cs.
g/L = Gans per liter.
HLA = Hardi ng Lawson Associ at es.
MCL = Maxi mum cont am nant | evel .
Ig/L = Mcrograns per liter.
mg/ kg = MIligrans per kil ogram



Table 74
CHEM CAL- SPECI FI C CLEANUP GQALS FOR SO L
BUI LDI NG 1168 LEACH VELL SOQURCE AREA
OPERABLE UNI T 2
FORT WAI NVRI GHT, ALASKA
CLEANUP GOALS FOR SO L
BUI LDI NG 1168 LEACH WELL SOURCE AREA SCORE ADEC O eanup Level (nu/kg)

D esel Gasol i ne/ Unknown

Matrix Score = 46

BTEX = 15 ng/ ks Di esel - Range Gasol i ne- Range
Benzene = 0.5 ng/ ks Pet rol eum Pet r ol eum
VPH = 100 mgy/ kg Hydr ocar bons Hydr ocar bons
EPH = 200 ng/ kg (EPH) (VPI 1) Benzene BTEX
Level A e > 40 100 50 0.1 10
Level B 27-40 200 100 0.5 15
Level C 21- 26 1, 000 500 0.5 50
Level D <20 2,000 1, 000 0.5 100
a Site-specific background groundwater concentration.
b  Background concentrations from USAED Al aska-reconmended background val ue for Fort Wi nwight.
C Goundwater renedial goals are based on federal and state MCLs for organic contaminants in public water supply systems (40 CFR 141. 147 and 18 AAC 80).
d 18 AAC 70, Water Quality Standards. The regulatory level for BTEX is 10 Ig/L.
e Level A cleanup goal is applied to the total nmatrix score of 46 because of soil acting as an ongoi ng source of contam nation to groundwater.
Key:
AAC = Al aska Adnministrative Code.
ADEC = Al aska Departnent of Environnental Conservation.
BTEX = Benzene, toluene, ethylbenzene, total xylene.
CFR = Code of Federal Regul ations.
EPH = D esel -range petrol eum hydrocar bons.
MCLs = Maxi mum cont am nant | evel .
Ig/L = Mcrograns per liter.
ng/ kg = Mlligrans per kil ogram
USAED Al aska = United Stated Arny Engineer District, A aska,

VPH = Gasol i ne-range petrol eum hydr ocar bons.



8.0 STATUTORY DETERM NATI ONS

The main responsibility of the Arny, EPA, and ADEC under their |egal CERCLA authority is to
sel ect renmedial actions that are protective of human health and the environment. In addition,
Section 121 of CERCLA, as anended by SARA, provides several statutory requirements and
preferences. The selected renmedy nust be cost-effective and utilize pernmanent treatmment

t echnol ogi es or resource recovery technologies to the extent practicable. The statute al so
contains a preference for remedies that permanently or significantly reduce the vol une,
toxicity, or nobility of hazardous substances through treatnent. CERCLA finally requires
that the selected renedial action for each source area nmust conply with ARARs established
under federal and state environmental |aws, unless a waiver is granted.

8.1 PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

The selected alternatives for the DRMO Yard and Buil ding 1168 Leach Wl | source areas will
provide long-termprotection of human health and the environment and satisfy the requirements
of Section 121 of CERCLA

8.1.1 Defense Reutilization and Marketing Office Yard

The sel ected remedy will provide |ong-termprotection of human health and the environment by
renmovi ng the contam nation fromsoils and groundwater through installation of an SVE/ AS
system The renedy will elimnate the potential exposure routes and mnimze the
possibility. of contam nation mgrating to drinking water sources. G oundwater nonitoring/
eval uation will be conpleted to assess contam nant plune novenent and concentrations.

8.1.2 Building 1168 Leach Wl |

The selected remedy will provide |ong-termprotection of human health and the environment by
renmovi ng the contam nation fromsoils and groundwater through installation of an SVE/ AS
system The renedy will elimnate the potential exposure routes and mininize the possibility
of contam nation mgrating to drinking water sources. G oundwater nonitoring/evaluation will
be conpleted to assess contam nant plunme nmovenent and concentrations.

8.2 COVPLI ANCE WTH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS AND
TO BE- CONSI DERED GU DANCE

The sel ected remedy for each source area will conply with all applicable, relevant, and
appropriate requirenments of federal and state environnental and public health |laws. These
requirenents include conpliance with all the location-, chemcal-, and action-specific ARARs
listed below. No other waiver of any ARAR i s being sought or invoked for any component of
the sel ected renedies.

8.2.1 Applicable or Relevant and Appropriate Description

An ARAR may be either "applicable" or "relevant and appropriate." Applicable requirenents are
t hose substantive environmental protection standards, criteria, or limtations promul gated
under federal or state law that specifically addresses a hazardous substance, remnedial

action, location, or other circunstance at a CERCLA site. Relevant and appropriate
requirenents are those substantive Environnental protection requirenments promnul gated under
federal and state law that, while not legally applicable to the circunstances at a CERCLA
site, addresses situations sufficiently simlar to those encountered at the CERCLA site so
that the requirenments' use is well-suited to the particular site. The three types of ARARs
are described bel ow

vv) Chemi cal -specific ARARs are usually health- or risk-based nunerical val ues or
net hodol ogi es that establish an acceptabl e amount or concentration of a chemical in the
anbi ent envi ronnent;



XX)

Action-specific ARARs are usually technol ogy- or activity-based requirenents for
renmedi al actions; and

Locati on-specific ARARs are restrictions placed on the concentration of hazardous
substances or the conduct of activity solely because the ARARs occur in specia
| ocati ons.

To- be-consi dered requirenents (TBCs) are nonpromnul gated federal or state standards or
gui dance docunents that are to be used as appropriate in devel opi ng cl eanup standards
Because they are not promul gated or enforceable, TBCs do not have the sane status as ARARs,

and are not considered required cl eanup standards. They generally fall into three

cat egori es:

yy) Health effects information with a high degree of credibility;

zz) Techni cal information regarding howto performor evaluate site investigations or
response actions; and

aaa) State or federal agency policy docunents.

8.2.2 Chemical -Specific Applicable or Rel evant and Appropriate Requirenents

bbb)

ccce)

ddd)

eee)

Federal Safe Drinking Water Act (40 CFR 141) and Al aska Drinki ng Water Regul ations (18
AAC 80): The MCL and non-zero MCL goals were established under the Safe Drinking Water
Act and are relevant and appropriate for groundwater that is a potential drinking water
source

AWES (18 AAC 70): Al aska Water Quality Standards for Protection of dass (1)(A Water
Supply, dass (1)(B) Water Recreation, and dass (1) Aquatic Life and Wldlife (18 AAC
70) are applicable to both source areas. Many of the constituents of groundwater

regul ated by AWX are identical to MCLs in Drinking Water Standards;

Al aska G| Pollution Regulations (18 AAC 75): Alaska Gl Pollution Control

Regul ations, are applicable. Under these regul ations, responsible parties are required
to clean up oil or hazardous naterial releases. The Arny anticipates achieving a

cl eanup | evel consistent with this regulation; and

Al aska Regul ations for Leaking Underground Storage Tanks (18 AAC 78): The State of
Al aska has established cl eanup requirenents for petrol eumcontam nated soils from

| eaki ng USTs to protect groundwat er and are rel evant and appropriate for the DRMO
Yar d.

8.2.3 Location-Specific Applicable or Rel evant and Appropriate Requirenents

No | ocation-specific ARARs have been identified for the DRMO Yard and Buil ding 1168 Leach

Vel |

source areas.

8.2.4 Action-Specific Applicable or Relevant and Appropriate Requirenents

ff)

999)

hhh)

RCRA Subtitle C Hazardous Waste Managenent Standards nust be considered in the

eval uation of whether any of the excavated soils fromthe OJ2 source areas exhibit the
characteristics of a RCRA hazardous waste; however, no soils have been identified to
date. RCRA regulations will be applicable to the storage and di sposal of any RCRA
hazar dous waste

Federal dean Air Act (42 United States Code 7401), as anended, is applicable for
venti ng contam nated vapors;

Al aska Air Quality Control Regul ations (18 AAC 50). Although on-site renedial actions
do not require permtting, the substance portion of these regul ations nust be net for



the venting of contam nated vapors associated with operation of the air spargi ng, SVE,
or LTTD, and

iii) Al aska Solid Waste Managenent Regul ations (18 AAC 60) rust be net for proper nanagenent
and transport of wastes that nmeet the definition of a RCRA hazardous waste but contain
contami nants that exceed cl eanup |evels.

8.2.5 Information To-Be-Consi dered

The following information TBC will be used as a guideline when inplenenting the sel ected
rermredy:

i) State of Alaska Interim Quidance for Non-UST Contam nated Soil d eanup Levels (July 17,
1991) for the Building 1168 Leach Well;

kkk) State of Al aska Quidance for Storage, Renedi ation, and D sposal of Non-UST
Pet rol eum Contam nated Soils (July 29, 1991) for the Building 1168 Leach Wl l; and

1) State of Alaska Interim Quidance for Surface and G oundwater O ean-up Level s (Septenber
26, 1990) for both source areas.

8.3  COST EFFECTI VENESS

The sel ected renmedi es provide an overall effectiveness proportionate to their costs, such
that they represent a reasonable value for the noney spent.

8.4  UTILIZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR
RESOURCE RECOVERY TECHNCOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

The Arny, State of A aska, and EPA have determned that the sel ected renedi es represent the
maxi mum extent to whi ch permanent sol utions and treatment technol ogies can be used in a
cost-effective manner at the OJ 2 source areas. O those alternatives that protect human
health and the environment and conply with ARARs, the Arny, State of Al aska, and EPA have
deternmined that the selected renedi es provide the best bal ance of trade-offs in terns of

I ong-term ef f ecti veness and permanence; reduction of toxicity, nobility, or volume through
treatnment; short-termeffectiveness; inplenentability; cost; and the statutory preference for
treatnment as a principal element in considering state and community acceptance.

8.5 PREFERENCE FOR TREATMENT AS A MAI N ELEMENT

The sel ected remedy for each source area satisfies the statutory preference for treatment for
soi |l and groundwat er.

9.0  DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

The selected renedy for the DRMO Yard and Buil ding 1168 Leach Well source areas is the same
preferred alternative for each area presented in the Proposed Plan. No changes in the
conmponents of the preferred alternative have been made.
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FORT VWAI NVRI GHT
CERCLA FEDERAL FACI LI TY AGREEMENT
RECOWMMENDED ACTI ON

Sour ce Area: 801 DrumBurial Site

Engi neer Park Drum Site

Drum Site South of Landfill
Reconmmended Action: Referral from Qperable Unit 2 to Qperable Unit 1.
Background: A renoval action was conpleted on these source areas in 1992. The infornation
needed to adequately assess further actions was not received in tinme to neet the schedul e of
Qperable Unit 2. It was agreed by the Project Managers to nove these source areas to
Qperable Unit 1.

Comment s:

Approval s: The follow ng project nanagers, representing their respective agencies which are
signatories to the FFA, concur with this eval uation.

<I MG SRC 97061 B3>



FORT WAl NVRI GHT
CERCLA FEDERAL FAC LI TY AGREEMENT
RECOMVENDED ACTI ON
Source Area: Tar Sites
Recommended Action: No Further Action

Background: After evaluation of all available historical information and interviews with

i ndividual s having an institutional know edge of Fort Wainwight (FWA), site visit and review
of analytical data, no further action (NFA) is planned for this source based on one or nore
of the follow ng reason:

1. 1992 analytical results.

A systematic, qualitative approach has been used to determine the disposition of this
potential source of contami nation which is consistent with RI/FS gui dance and Superfund

obj ectives. This approach is based-on a conceptual nodel of this particular source, the
ultimate risk to human health or the environnent that it represents, and analytical results.
If, at any juncture, additional infornmation becones avail able which alters the infornation
used in this decision, the source will be reeval uated.

Thi s deci sion docunent will becone part of the Record of Decision (ROD) for Qperable Unit
(QJ) 2, as designated by the Federal Facility Agreerment (FFA), which was signed by US

Envi ronnental Protection Agency (EPA) the Al aska Departnent, of Environnental Conservation
(ADEC) and the US Arny.

Location: West of the FWA South Post Soccer Field; at dass park next to Building 4040;
northwest of the FWA Gol f Course; and west of the power plant cooling pond next to the
railroad.

H story: Reportedly the sites were used as tar disposal areas. Based on a concern of

possi bl e | eachate rel ease fromthese sites, they were included in the FFA as sources that
needed further investigation. A sanpling effort was conducted in June and July of 1992. The
results we summarized in U S. Arny Corps of Engi neers nenorandum dated Cctober 7th and 15th
1992.

Summary: The criteria used in the decision process for this site is as follows:
nmm During a 1992 sanpling effort the source areas were | ocated and tar sanples were
collected for Toxicity Characteristic Leaching Procedure (TCLP) analysis: The

anal ytical results indicate that there is no potential for groundwater contam nation.

Based on the above information, there is no evidence that a potential source of contam nation
exi sts at these sites.

Reference: (ctober 7th and 15th chemical analysis results of the sanples collected in June
and July of 1992.

<I M5 SRC 97061B4>
<I M5 SRC 97061B5>



FORT WAI NVRI GHT
CERCLA FEDERAL FACI LI TY AGREEMENT
RECOMVENDED ACTI ON
Source Area: Engineer Park Drum Site
Reconmended Action: No Further Action (NFA).

Background: After evaluation of all available historical information, interviews with
i ndi vidual s having an institutional know edge of Fort Wainwight, site visits, and revi ew of
anal ytical data, no further action is planned for this source based on the follow ng reasons:

1. In 1992, 680 druns were renoved.
2. Results of 1992 and 1993 limted field investigations.

A systematic, qualitative approach has been used to determ ne the disposition of this
potential source of contami nation which is consistent with RI/FS gui dance and Superfund

obj ectives. This approach is based on a conceptual nodel of this particular source and the
ultimate risk to human health or the environnent that it represents. |If at any juncture,
addi tional information becomes avail able which alters the information used in this decision,
the source will be reeval uated.

Thi s deci sion docunent will becone part of the Record of Decision (ROD) for Qperable Unit
(QJ) 1, as designated by the Federal Facility Agreenment (FFA), which was signed by the Al aska
Departnent of Environnmental Conservation (ADEC), the US Environnental Protection Agency
(USEPA), and the US Arny. This source was noved fromQOJ2 to QUL as part of a Recommended
Action dated February 4, 1994.

Location: This source is |located on the northeast side of Engineers Park on the south bank
of the Chena River. See attached nap of source area.

H story: Disposal of drums at this |ocation began after the August 1967 fl ood.
Summary: The criteria used in the decision process for this site is as follows:

nnn) Drum renoval was conducted in August and Septenber of 1992. The drum renoval
activities at this site included renoving unburied druns. A total of 680 druns were
renmoved, 613 of the druns found were enpty and 67 contained material. The drums
cont ai ned gasol i ne, kerosene, degreasing solvents and PCE

000) During a 1992 investigation ten surface soils sanples were taken. Low |evels of
semi vol atil e organi ¢ conpounds were detected. The nmaxi num detected site concentration
of the suspected contam nates were conpared to EPA Regions 10's
Ri sk- Based- Concentrations, which were used as conservative screening val ues. The
conparison indicates no unacceptable potential risks to human health or the
envi ronnent .

ppp) During 1993 ground penetrating radar (GPR) was conducted with no additional druns,
being located. Additionally, eleven surface sanples were taker and two soil borings
were conpleted as nonitoring wells. The maxi num detected site concentrati on of the
suspected contam nates were conpared to EPA Regions 10's R sk-Based- Concentrati ons and
the conparison indicates no unacceptabl e risks to hunan health or the environment.

qqaq) In both sanpling events an observati onal approach was enpl oyed to assure sanpl es
represented potential worst case contanm nation.



rrr) Detected concentrations of soil with D -n-butyl phthal ate were determ ned to be
| aborat ory contam nates.

sss) Al detected concentrations in groundwater data were determined to be | aboratory
cont am nat es.

Based on the above information there is no evidence that a contam nant rel ease has occurred
at this source area which poses an unacceptable risk to human health or the environnent.

Ref er ences:

Prelimnary Source Evaluation 2, Blair Lakes and Drum Sites, Fort Wi nwight, AK, Harding
Lawson and Associates, March 1994

Final Report for Drummed Waste Renoval, Fort Wi nwight, Fairbanks, Al aska, Volunme I, Il, and
111, OHM Renedi ation Services Corporation, February 1993

Comment s:

<I M5 SRC 97061B6>
<I M5 SRC 97061B7>



FORT WAl NVRI GHT
CERCLA FEDERAL FACI LI TY AGREEMENT
RECOMVENDED ACTI ON
Source Area: Building 3477 - Battery Storage Area
Recommended Action: No Further Action
Background: Based on a review of all available historical information, interviews with
i ndi vidual s having an institutional know edge of Fort Wainwight and, if possible, this site,

and a limted field investigation. No further action (NFA) is Planned for this source based
on one or nore of the follow ng reasons:

1. Interviews with individuals confirmng the source existed.
2. Results of a 1992 limted field investigation at the source indicates no rea
potential risks to human health or the environnent exists at the battery storage
ar ea

A systematic, qualitative approach has been used to determ ne the disposition of this
potential source of contami nation which is consistent with RI/FS gui dance and Superfund

obj ectives. This approach is based on a conceptual nodel of this particular source and the
ultimate risk to human health or the environment that it

represents. If, at any juncture, additional information beconmes available which alters the
information used in this decision, the source will be reeval uated

Thi s deci sion docunent will becone part of the Record of Decision (ROD) for Qperable Unit
(QJ) 2, as designated by the Federal Facility Agreenment (FFA), the Al aska Departnent of
Envi ronnental Conservation (ADEC) and the US Arny on February 12, 1993

Location: The battery storage area is |located on the east side of Building 3477. Building
3477 is on Chi ppewa Avenue, approxinmately 1/4 mle northeast of the South Gate House.

H story: Building 3477 was constructed 1955 as a vehicle nmaintenance facility. The buil ding
is currently used for vehicle and equi pnrent naintenance. The site had been used for
servicing and storing batteries for an unknown period. These practices were discontinued in
1990, and the U.S. Arny contracted for the battery servicing area to be cleaned. The area on
the east side of the building was used for tenporary storage of batteries that were to be

di sposed of. Based on the potential for contam nant release fromthis site, it was included
in the FF as a source that needed further investigation through the Prelimnary Source

Eval uation (PSE) 2 process. A draft PSE report was published Novenber 4, 1992

Summary: The criteria used in the decision process for this site is as follows:

ttt) During interviews with former US Arny personnel, one soldier, stated the site was no
| onger used as a storage area for batteries that were to be di sposed of

uuu) During interviews with current and forner enployees (the site was identified an area of
bui | di ng 3477).

VVV) During a 1192 limted field investigation sanples were collected. The naxi num det ected
site concentrations of the suspected contam nates were conpared with EPA Region 10's
Ri sk-Based Concentrations and the conparison indicates no real or potential risks to
human health or the environnent exists a the battery storage area. Attachnent 1
includes a plot plan of this source.

VW) Based on the above information, there is no evidence that a potential source of
contam nation exists at this site



Reference: Final Report, Qperable Unit 2, Prelimnary Source Eval uation 2, Phase 1, Fort
Wai nwri ght, Al aska; Hardi ng Lawson and Associ ates, April 23, 1993.

Comment s:

<I MG SRC 97061B8>
<I MG SRC 97061B9>



FORT VWAI NVRI GHT
CERCLA FEDERAL FACI LI TY AGREEMENT
RECOMVENDED ACTI ON
Source Area: Drum Site South of Landfill
Reconmended Action: No Further Action (NFA).

Background: After evaluation of all available historical information, interviews with
i ndi vidual s having an institutional know edge of Fort Wainwight, site visits, and revi ew of
anal ytical data, no further action is planned for this source based on the follow ng reasons:

1. In 1992, 573 druns were renoved.
2. Results of 1992 and 1993 limted field investigations.

A systematic, qualitative approach has been used to determ ne the disposition of this
potential source of contami nation which is consistent with RI/FS gui dance and Superfund

obj ectives. This approach is based on a conceptual nodel of this particular source and the
ultimate risk to human health or the environnent that it represents. |If at any juncture,
addi tional information becomes avail able which alters the information used in this decision,
the source will be reeval uated.

Thi s deci sion docunent will becone part of the Record of Decision (ROD) for Qperable Unit
(QJ) 1, as designated by the Federal Facility Agreenment (FFA), which was signed by the Al aska
Departnent of Environnmental Conservation (ADEC), the US Environnental Protection Agency
(USEPA), and the US Arny. This source was noved fromQOJ2 to QUL as part of a Recommended
Action dated February 4, 1994.

Location: This source is |located on the south of the landfill and includes drum areas,
referred to as the east and west drumsites. See attached map of source area.

H story: Hstorical information and records on drum di sposal at this |ocation were not
avail able. The site was identified in the RCRA Facility Assessnent as a potential source.

Summary: The criteria used in the decision process for this site is as follows:

XXX) A drum renoval was conducted in August and Septenber of 1992. The drum renoval
activities at this site included renoving unburied druns. A total of 573 druns were
renmoved, 474 of the druns found were enpty and 99 contained material. The drums
cont ai ned gasol i ne, kerosene and degreasi ng sol vents.

yyy) During a 1992 investigation el even surface soils sanples were taken. Low |evels
semi vol atil e organi ¢ conpounds were detected. The nmaxi num detected site concentration
of the suspected contam nates were conpared to EPA Regions 10
Ri sk- Based- Concentrations, which were used as conservative screening val ues. These
levels are within the 10-4 to 10-6 acceptable risk range as specified in
300.430(e)(2)(i)(A) (2) of the National Contingency Plan (NCP).

z22) During 1993 ground penetrating radar (GPR) was conducted with no additional druns being
located. Additionally, eleven surface sanples were taken and two borings were
conpl eted as nonitoring wells. Low levels of semvolatile organic conpounds were
detected in groundwater. The nmaxi num detected site concentration of the suspected
contam nates were conpared to EPA Regi ons 10 Ri sk-Based- Concentrations, which were used
as conservative screening values. These levels are within the 10-4 to 10-6 acceptabl e
ri sk range as specified in 300.430(e)(2)(i)(A)(2) of the National Contingency Plan
(NCP). Attachnent 2 includes pertinent anal ytical data.



aaaa) In both sanpling events an observational approach was applied to assure sanples were
taken in areas representing potential worst case contam nation.

bbbb) Detected concentrations of Di-n-butylphthalate and Bi s(2 ethyl hexyl)pthaltate if soil
wer e-determ ned to be | aboratory contani nates.

Based on the above information, there is no evidence that a contam nant rel ease had occurred
whi ch poses an unacceptable risk to human health or the environnent.

Ref er ences:

Prelimnary Source Evaluation 2, Blair Lakes and Drum Sites, Fort Wi nwight, AK, Harding
Lawson and Associates, March 1994

Final Report for Drummed Waste Renoval, Fort Wi nwight, Fairbanks, Al aska, Volunme I, Il, and
111, OHM Renedi ation Services Corporation, February 1993

Comment s
<I MG SRC 97061C

<I MG SRC 97061D>
<I MG SRC 97061E>
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04134
03281
03359

03489

05121

05123

04170

04190

04224

End Page

05242

08304

05247

07456

07428

05680

03280

04169
03358
03488

03669

05122

05126

04189

04223

04232



Oiginal Doc.

Dat e

9/ 8/ 92
9/ 17/ 92

9/ 18/ 92

10/ 5/ 92

10/ 7/ 92

10/ 15/ 92

10/ 26/ 92

11/ 1/ 92

12/ 1/ 92

1/ 24/ 93

2/1/93

2/ 1/ 93

2/ 1/ 93

3/ 26/ 93

4/ 20/ 93

4/ 21/ 93

4/ 21/ 93

Title

Storage Yard, PSE2, Phase 2
Work Plan, DRMO QUJ2, PSE2, Phase 2

Site Safety and Health Plan, QU2, PSE2, Phase 2
Resul ts of Chem cal Anal yses
Chenical Analysis Results: Tar Pit
Chenical Analysis Results: Tar Pit 2
Prelimnary Summary of |nvasive Investigation
Investigations of Buried Drum Sites by G ound
Penet rati ng Radar

Bi odegredation/ Vol atilization Bench Scal e
Treatability Study Results for TPH Cont am nat ed
Soils Located at the North Post Site

Revi ew Comments for QU2, PSE2, Phase 1
Repor t

Sanpling and Anal ytical Final Report for
Drunmed Waste Renoval

Qperations Final Report for Drummed Waste
Renoval , Ft. Wi nwight

Health & Safety Final Report for Drummed Waste
Renoval , Ft. Wi nwight

Revi ew Comments for Final Report for QOU2,
PSE2, Phase 2, DRMO

Tenporary Stockpile Plan North Post Site, FTW

Final Report OJ2, Prelimnary Source Eval uation
2, Phase 1,

ADEC Revi ew Comments for Treatability Study,
North Post Sites 3 & 4

Docunent

Type Aut hor Nane

Letter Cami G andinetti

Report W I 1iam Burgess
Report Sandr a Draper

Menor andum Ti mot hy Seenman
Menor andum Del wn Thomas

Menmor andum  Del wn Thomas

Letter Sandr a Draper
Report Dani el Lawson
Repor t None gi ven
Letter D anne Soder | und
Report Thomas Warren
Report Thomas Warren
Report Thomas Varren
Letter Ronan Short
Report None gi ven
Report Shaun Sext on
Letter Ri el | e Markey

Aut hor
Or gani zati on

EPA

Har di ng Lawson
Har di ng Lawson
NPDIVL

CCE

CCE

Har di ng Lawson

CRREL

Lai dl aw Env. Svcs.

EPA

OHM Rened. Svcs.

OHM Rened. Svcs.

OHM Rened. Svecs.

ADEC

Lai dl aw Env. Svcs.

Har di ng Lawson

ADEC

Reci pi ent Name

Cristal Fosbrook
Mark Wal | ace

Mark Wl | ace
US Arny, AK
Comander

CENPA- EN- EE- Al

CENPA- EN- EE- Al

Mark Wal | ace

None gi ven

None gi ven

COristal Fosbrook

None gi ven

None gi ven

None gi ven

Cristal Fosbrook

None gi ven

CENPA- EN- EE- Al

Cristal Fosbrook

Reci pi ent
Or gani zati on

DPW
CCE

CCE
Di st
US Arny

UuS Arny

Start Page

05127
03670

03831

04233

04239

04277

04283

03242

08034

05130

05766

06776

07109

05137

05681

04287

07457

End Page

05129
03830

03950

04238

04276

04282

04286

03248

08302

05136

06775

07108

07407

05138

05691

04580

07459



Ori gi nal
Dat e

5/ 20/ 93

6/ 16/ 93

6/ 17/ 93

6/ 21/ 93
7/ 20/ 93
7/ 30/ 93

7/ 30/ 93

8/ 9/ 93

8/ 23/ 93

4/ 6/ 94

4/ 26/ 94

4/ 29/ 94

7/ 21/ 94

7122/ 94

8/ 1/ 94

Doc.

Title

Notice of Violations During Rene6ition of
Contam nated Soils of Sites 3 & 4 at North Post

Site

Final Report, Qperable Unit 2, PSE 2, Phase 2,
Defense Reutilization Marketing Ofice, Fort

Wai nwright, Al aska; 2 vol unes

Summary of Soil Sanple Results for North Post
Site Soil Renediation Project

Biopile Wirk Plan North Post Site Soil
Renedi ati on, FTW
Q2, PSE2, Phase 2, DRMO FTW

Fi nal Report,

Wrk Plan, OJ2, PSE2, Support Wrk

Results of Chem cal Anal yses, FTW DRMO
Fi nal Chem cal

Badger Road

Data Report for Pond Near

DRAFT Q2 RI/FS Managenent Pl an

Fi nal Managenent Pl an,
Wai nwri ght, Al aska

Qperable Unit 2, Fort

Prelimnary Source Eval uation 2; Support Wrk;
801 DrumBurial Site; Fort Wainwight, A aska

Qperable Unit 2; Prelimnary Source Eval uation 2;

Support Work; Building 1168; Fort Wi nwright,
Al aska

Ri sk Assessnent
Operabl e Unit

Qualitative Ecol ogi cal
Approach, Renedi al |nvestigation,

2, Fort Winwight, A aska

G oundwat er Level s at DRMD and Buil di ng 1168,
Fort Wi nwight, A aska

Site Assessnent, and
Bui | di ng 1168, August 1994

I nvesti gati on,
Recommendat i ons,

Docunent
Type

Letter

Report

Report

Repor t
Report
Report

Report

Repor t

Report

Report

Repor t

Report

Repor t

Menor andum

Report

Aut hor Nane

Ri el | e Markey

Paul Adel

CPT Mal som

None gi ven
Paul Adel
Ti not hy Seenan

Ti not hy Seenan

CENPA-EN-G M

None gi ven

M chael J.

Steven C. Gruhn

Steven C. G uhn

M chael J.

Del wn Thonas

John H. Janssen

Schnet zer

Aut hor
Or gani zati on

ADEC

Har di ng Lawson

US Arny

Lai dl aw Env. Svcs.
Har di ng Lawson

Har di ng Lawson

CCE- NPDL

CCE

Har di ng Lawson

Schret zer Hardi ng Lawson

Har di ng Lawson
Associ at es

Har di ng Lawson
Associ at es

Har di ng Lawson

CCE

al Spill
I nc.

Reci pi ent Name

Robert Wontnore

CENPA- EN- EE- Al

Joe Mal en

None gi ven
None gi ven
None gi ven

CENPA-EN-G M

CENPA- EN- EE- Al

None gi ven

None gi ven

Mark Wl | ace

Mark Wl | ace

CENPA- EN- EE- Al

CENPA- EN- EE- Al

Technol ogy,

None gi ven

Reci pi ent
Or gani zati on

USAr ny

CCE

None gi ven

CCE

Start Page

07460

23684

07408

05692

04721

03951

05104

05139

07461

34940

21666

22098

26837

26735

37864

End Page

07460

24200

07424

05763
05103
04133

05117

05177

08033

35955

21850

22319

26844

26754

38125



Oiginal Doc.

Dat e

12/ 14/ 94

1/ 10/ 95

1/ 31/ 95

5/ 15/ 95

7/ 1/ 95

7/ 11/ 95

10/ 13/ 95

10/ 16/ 95

12/ 1/ 95

12/ 20/ 95

1/ 12/ 96

1/ 16/ 96

1/ 25/ 96

Title

Wrrk Plan Building 1168 Treatability Study, Fort
Wai nwri ght, Al aska

Qperable Unit 2 Baseline Human Health R sk
Assessnent Approach, Fort Wi nwight, A aska

InterimReport, Building 1168 Treatability Study,
Fort Wi nwight, A aska

Bui |l ding 1168 Treatability Study Ofgas
Assessnent

Final Site Safety and Health Plan, Fort
Wai nwri ght Buil di ngs 1002, 1168, and 2250
Final Work Plan for Rel ease Investigations

Bui | di ng 1002, 1168, and 2250, Fort Wi nwright,
Al aska

Techni cal Menorandum Under ground Storage
Tank Rel ease Investigations at the North Post

and DRMO Sites, Project No. 33414 and 33415

Fi nal Hunman Health Ri sk Assessnent, QOU2,
Delivery Order 002

Revi ew Corments on Final Hunman Health R sk
Assessment, Operable Unit 2, Fort Wi nwight,
Al aska, Cctober 1995

Rel ease I nvestigation Report, North Post Site 4,
Fort Wi nwight, A aska

Techni cal Menorandum Monitoring Results,

Bui |l ding 1168 Treatability Study, Fort Wi nwight,
Al aska

Request for Extension of Docunent Deadline for
the Operable Unit 2 Record of Decision

Qperable Unit 2 Final Renedial Investigation
Report, Fort Wainwight, A aska, Volunes I,I11,I1Il

Docunent
Type

Report

Repor t

Report

Report

Report

Report

Repor t

Report

Letter

Report

Letter

Report

M chael
George Drewett

Aut hor Nane

Ti not hy Goul d

M chael J.

Joseph W MEl roy

Ti m Goul d

None gi ven

None given

Robert Allen

Dougl as N. Cox

Jack M Heller

Karol Lorraine,

Robert All en

Joseph W McH roy,
Memor andum Tinothy F. CGoul d

Al bert J. Kraus

Schnet zer

Schrret zer,

Aut hor
Or gani zati on

Har di ng Lawson

Har di ng Lawson

Har di ng Lawson

Har di ng Lawson
Associ at es

ENSR Consul ting
and Engi neeri ng

ENSR Consul ti ng
and Engi neering

Har di ng Lawson
Associ at es

Har di ng Lawson
Associ at es

US Arny Center for
Heal th Pronotion

Har di ng Lawson
Associ at es

Har di ng Lawson
Associ at es

Us Arny
Directorate of
Publ i c Wrks

Har di ng Lawson
Associ at es

Reci pi ent Name

None gi ven

CENPA- EN- EE- Al

None gi ven

Mark Val | ace

None gi ven

None gi ven

None gi ven

Mar k Wl | ace

Mar k Wl | ace

Mar k Wl | ace

Mark Wal | ace

D. Soderlund; R

Mar key

Mar k Wl | ace

Reci pi ent
Or gani zati on

Start Page

CCE 24842

CCE 24735

CCE 27252

CCE 48750

CCE 37809

CCE 39929

US EPA
Reg X; ADEC

End Page

24900

24764

29025

48766

37818

40222



Oiginal Doc.

Dat e

4/ 1/ 96

05239

05245

Title

Fort Wi nwight Proposed Plan for Renedial
Action at Qperable Unit 2

FONSI and EA for the North Post Site

Tar fromAd Dunp May Seep Into Chena R ver

Docunent
Type

Report

Repor t

Article

Aut hor

None gi ven

None gi ven

None gi ven

Nane

Aut hor
Or gani zati on

None gi ven

CCE

None gi ven

Reci pi ent Name

Public

Cristal Fosbrook

Publ i c

Reci pi ent
Or gani zati on

Public

DPW

Publ i c

Start Page

05178

05245

End Page



APPENDI X C

RESPONSI VENESS SUMVARY FOR THE RECORD OF DECI SI ON FOR
REMEDI AL ACTI ON AT OPERABLE UNIT 2, FORT WAI NVRI GHT, ALASKA

OVERVI EW

The United States Arny, A aska (Arny); United States Environmental Protection Agency; and

Al aska Departnment of Environnental Conservation, collectively referred to as the Agenci es,
distributed a Proposed Plan for renedial action at Qperable Unit 2 (QUJ2), Fort Wi nwight,
Al aska. QU2 conprises eight source areas: the Defense Reutilization and Marketing Ofice
(DRMO) Yard, the Building 1168 Leach Wll, the North Post Site, the 801 DrumBurial Site, the
Engi neers Park Drum Site, the Drum Site South of the Landfill, Building 3477, and the Tar
Sites.

The Proposed Plan identified preferred renedial alternatives for two of the eight source
areas within OQ)2: the DRMD Yard and Buil ding 1168 Leach Well. The other six source areas
were not considered for renmedial action in the Proposed Plan. The soil contami nation at the
North Post Site consists of petroleumand petroleumrel ated products and will be addressed
through an Arny renoval action that includes excavation, treatnent, and proper disposal of
the remedi ated soil. The 801 DrumBurial Site, Engineers Park Drum Site, and Drum Site South
of the Landfill were assigned to Fort Wainwight OJ1 for a nore conprehensive investigation
and will addressed through that QU s decision process. Finally, no further action is
recommended for Building 3477 and the Tar Sites.

The nmaj or conponents of the renedial alternatives for the DRMO Yard are:

cccc) Soil vapor extraction,

dddd) G oundwater air sparging with natural attenuation, and

eeee) G oundwater nonitoring/eval uation.

The nmaj or conponents of the renedial alternatives for the Building 1168 Leach Wl are:
ffff) Soil vapor extraction,

gggg) G oundwater air sparging with natural attenuation, and

hhhh) G oundwat er nonitoring/eval uation.

No formal comments regarding the Proposed Plan for the OJ2 renedial action were subnitted
during the public conment period.

BACKGROUND CF COVMUNI TY | NVOLVEMENT

The public was encouraged to participate in the selection of the final remedies for QU2
during a public coment period fromMwy 1 to May 31, 1996. The Fort Wi nwight Proposed Pl an
for Renedial Action at Qperable Unit 2 presents conbi nati ons of options considered by the
Agenci es to address contam nation in soil and groundwater at OQJ2. The Proposed Pl an was

rel eased to the public on May 1, 1996, and copies were sent to all known interested parties,
including elected officials and concerned citizens. Informational Fact Sheets dated March and
Sept enber 1995 and March 1996, which provided i nfornation about the Arny's entire cl eanup
programat Fort Wainwight, were nailed to the addresses on the sane nailing |ist.

The Proposed Plan sumari zed avail able information regarding the OQU. Additional naterials
were placed into two information repositories: one at the Noel Wen Library in Fairbanks and
the other at the Fort Wainwight Post Library. An Admnistrative Record, including all itens
placed in the informati on repositories and other docunents used in the selection of the
remedi al actions, was established in Building 3023 on Fort Wainwight. The public was



wel cone to inspect materials available in the Adnministrative Record and the information
repositories during business hours.

Interested citizens were invited to comment on the Proposed Plan and the renedy sel ection
process by nmailing comrents to the Fort Wi nwight project nmanager, by calling a toll-free
t el ephone nunber to record a comment, or by attending and commenting at a public neeting on
May 8, 1996, at the Carlson Center in Fairbanks.

Basewi de community relations activities conducted for Fort Vi nwight, which includes QU 2,
have i ncl uded:

iiii) July 1992-Community interviews with local officials and interested parties;
jiij) April 1993 -Preparation of the Community Rel ations Pl an;

kkkk) July 1993-Distribution of an infornational Fact Sheet covering all QUs at Fort
Wi nwri ght ;

I111) July 22, 1993-An informational public nmeeting covering all QOUs;

mmm)  April 22, 1994-Establishment of infornation repositories at the Noel Wen Library and
the Fort Wainwight Post Library and at the Adm nistrative Record at Buil ding 3023 on
Fort Wi nwright;

nnnn) March 1995 -Distribution of an infornmational Fact Sheet covering all QU at Fort
Wi nwri ght ;

0000) Septenber 1995- Distribution of an informati onal Fact Sheet covering all OJ at Fort
Wai nwri ght; and

pppp) March 1996-Distribution of an infornational Fact Sheet covering all QUs at Fort
Wi nwri ght .

Community relations activities conducted specifically for OJ2 included:

qgqq) April 28 and May 1, 5, 6, 7, and 8, 1996-D spl ay adverti sement announcing the public
neeting in the Fairbanks Daily News-M ner;

rrrr)  May 1, 1996-Distribution of the Proposed Plan for final remedial action at QU 2;

ssss) May 1 to May 31, 1996-Thirty-day public comment period. No extension was requested,;

tttt) My 1 to May 31, 1996-Toll-free tel ephone nunber for citizens to provide comments
during the public conmrent period. The toll-free telephone nunber was advertised in the
Proposed Pl an and the newspaper display advertisenment that announced the public

neeting; and

uuuu) May 8, 1996-Public neeting at the Carlson Center to provide information, a forumfor
questions and answers, and an opportunity for public comrent regardi ng OU 2.

SUMVARY OF COWMMENTS RECEI VED DURI NG THE PUBLI C COMMVENT PER D

No comments were received during the public coment period.



APPENDI X D

FORT WAI NVRI GHT

OPERABLE UNIT 2 SOURCE AREA

BASELI NE COST ESTI MATES

FOR REMEDI AL ALTERNATI VES

BU LDl NG 1168 SQURCE AREA

BASELI NE COST SUMVARY

Conponent

Alternative 1

Present Wrth of GWVW Mnitoring
Present Wrth of Capital Costs*
Present Wrth of ACC

Total Cost to Inplenent

* Includes Direct and Indirect Capital
GN  groundwat er

AQC. annual operating cost

<I M5 SRC 97061F>

$0

$0

$0

$0

Cost s.

Renedi al Action Alternative

Alternative 2

$81, 000

$49, 000

$0

$130, 000

Alternative 3

$29, 000

$174, 000

$66, 000

$269, 000

Alternative 4

$29, 000

$452, 000

$78, 000

$559, 000

Alternative 5

$29, 000

$350, 000

$119, 000

$498, 000



Fort Wainwight Q)2 Feasibility Study

Basel i ne Cost Estimate - Building 1168 - Aternative No. 1

No Action
Indirect Capital Cost Detail

Item Year of |C Expenditure

Engi neering: Design to inplenentation NA

Adm ni stration and supervi sion
Desi gn and devel opnent

Drafting

Moni toring and testing (Year 0)
Proj ect engi neering

Subt ot al
Engi neering: Deconm ssi oni ng NA
Adm ni stration and supervi sion
Desi gn and devel opnent
Drafting
Moni toring and testing
Proj ect engi neering
Subt ot al
Li cense/ Perm t/ Legal (10% engi neering costs) NA
Start-up and Shake Down of Treatnent System NA
Material s
Labor
Equi prrent
Lab Testing
Subt ot al
Cont i ngency (15% capital costs) NA
Total Annual Operating Cost NA
Year NA
ea: each
hr:  hour

IC. indirect capital cost
NA: not applicable for that alternative

<I M5 SRC 97061&
<I M5 SRC 97061H>
<I M5 SRC 97061l >

Quantity

O O OoOoOo

[eNeNeNo)

OO OO o

Rat e

85.
75.
65.
65.
65.

85.
75.
65.
65.
65.

1, 000. 00
65. 00

1, 000. 00
500. 00

0.00

Units

00
00
00
00
00

hr
hr
hr
hr
hr

ea

ea
hr

ea
ea

LS

hr
hr
hr
hr
hr

Cost

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

$0
$0

$0
$0
$0
$0
$0
$0

$0



Fort Wainwight Q)2 Feasibility Study
Basel i ne Cost Estimate - Building 1168 - Alternative No.2
Institutional Controls

Annual System Cperation Cost Detail

Item Quantity

Operating Labor Cost
(Post - Const ructi on) Item1 - G oundwater nonitoring 20
Item 2 - Training 1

Subt ot al

Routi ne Mai ntenance Materials and Labor Cost

Item1 - Goundwater nonitoring annual mai ntenance 1
Item?2 - SVE/ air sparge well annual maintenance 0
Item3 - Sanpling field ? 2
Subt ot al
Auxiliary Materials and Energy
Process Chemical s 0
Electricity 0
W\t er 0
Sewer 0
F? 0
Subt ot al
Di sposal of Residues
Wash water, sludge, ? etc.
Subt ot al
Pur chased Services
Pr of essi onal Servi ces
Item 1: Laboratory Fees 4
Item 2: 0
Item 3: 0

Rat e Units

65.00 hr
200.00 LS

500.00 LS
LS
75.00 day

LS
LS
LS
LS
LS

500.00 LS
625.00 well
LS
LS

Fr equency

1/ Year

1/ Year

1/ Year

1/ Year

=

Year (s) of AQC Expenditure

$1, 300
$200
$1, 500

$500
$0
$150

1to 30

1to 30

Tot al / year

$650

$0
$0
$0
$0
$0

$0

$500

$500

$2, 500
$0
$0



Subt ot al

O her:

Adm nistrative costs not included in other fine itens

| nsur ance

Taxes, licensing, pernit renewal

Mai nt enance Reserve Fund

(5% of capital costs operated for each year or inplenentation

Subt ot al

Total Annual Operating Cost

Number of years of inplenentation: 30

ADC. annual operating cost

hr:  hour

LS: lunp sum

NA:  not applicable for this alternative
SVE: soil vapor extraction

<I M5 SRC 97061J>

[eNe]

LS
LS
LS

LS

1/ Year

$2, 500

$0
$0
$0
1to 30 $94
$94

1to 30 $5, 244



Basel i ne Cost Estimate -

Soi | Vapor

Fort Wainwight Q)2 Feasibility Study

Extracti on,

Indirect Capital Cost Detail

Item

Engi neering: Design to inplenentation

Subt ot al

Adm ni stration and supervi si on
Desi gn and devel oprent

Drafting

Monitoring and testing (Year 0)
Proj ect engi neering

Engi neering: Deconm ssi oni ng

Subt ot al

Li cense/ Permi t/ Legal

Admi ni stration and supervision
Desi gn and devel opnent
Drafting

Monitoring and testing

Proj ect engi neering

(10% engi neeri ng costs)

Start-up and Shake Down of Treatnent System

Subt ot al

Cont i ngency

Tot al

ea: each
hr: hour

Material s
Labor

Equi pnent
Lab Testing

(15% capital costs)

IC  indirect capital cost
LS: lunp sum

Bui | ding 1168 - Alternative No. 3
G oundwat er Air Sparging and Mnitoring

Year of

Year
Year

| C Expenditure

0

w o

Quantity

80
240
144

240

16
20
24

40

Rat e

Units

85.00 hr

75
65

0.
65.

85.
75.
65.
65.
65.

5, 678.

100.

65.
100.
500.

23, 216.

.00
.00
00
00

00
00
00
00
00

00

00
00
00
00

38

hr
hr
ea
hr

hr
hr
hr
hr
hr

ea

ea
hr

ea
ea

LS

Cost

$6, 800
$18, 000
$9, 360
$0
$15, 600

$49, 760

$1, 360
$1, 500
$1, 560

$0
$2, 600

$7, 020

$5, 678

$100
$2, 600
$100
$2, 000

$23, 216

$5, 678

$4, 800

$23, 216

$83, 454
$7, 020



Fort Wainwight Q)2 Feasibility Study
Basel ine Cost Estinmate - Building 1168 - Alternative No. 3
Soi | Vapor Extraction, Goundwater Air Sparging and Mnitoring
Annual System Cperation Cost Detail

Item
Qperating Labor Cost
(Post - Const ructi on) Item1: Goundwater nonitoring
Item2: SVE/AS system nonitoring

Item 3: Training
Subt ot al

Rout i ne Mai ntenance Materials and Labor Cost
Item1: Goundwater nonitoring annual naintenance
Item2: SVE/ air sparge system annual maintenance
Item3: Sanpling field ?

Subt ot al

Auxiliary Materials and Energy

Process Chemical s
El ectricity (Phase 1)

El ectricity (Phase 2)
\Wat er

Sewer
Fuel

Subt ot al

Di sposal of Residues

Wash water, sludge, ?

Subt ot al

Quantity

12
52

[ SN

[EEN

o

Rat e

65.
65.
400.

500.
500.
75.

14, 200.

0.

200.

500.

00
00
00

00
00
00

00

00

00

00

Units Frequency

1/ year
hr

hr
LS

1/ year
LS
LS
day

1/ year

LS
LS

LS
LS

LS
LS

1/ Year

LS

Year (s) of AQC Expenditure

1to 10
1to 3
1to 10
1to 10
1to 3

1to 10
1to 3
1to 10
1to 10
1to 3

1to 3

1to 10

1to 10

1to3

1to 10

1to 10

Tot al / year

$780
$3, 380
$400
$1, 180
$3, 380

$500
$500

$75
$575
$500

$0
$14, 200

$0
$0

$0
$200

$200

$14, 200

$500

$500



Pur chased Servi ces
Pr of essi onal Servi ces

Item 1: Laboratory Fees

Item 2: Engineer (review) consultation

Item 3:
Subt ot al

O her:

Adm nistrative costs not included in other fine itens

| nsur ance

Taxes, licensing, pernit renewal

Mai nt enance Reserve Fund

(5% of capital costs prorated for each year or inplenentation
Subt ot al

Total Annual Operating Cost (includes GN Mnitoring)

Groundwat er Monitoring Portion of Total ADC
Number of years of inplenentation: 10

AQC. annual operating cost
AS: air sparge

hr: hour

LS:  lunp sum

SVE: soil vapor extraction

GN  groundwat er

<I MG SRC 97061 K>

N b

o

625. 00
65. 00

889. 96

wel |
nont h
LS

LS
LS
LS

LS

1/ Year

1/ Year

1to 10

1to 10

1to 10

1to 3

4 to 10

$2, 500
$130

$0

$2, 630
$0

$0

$0
$890
$890
$24, 055

$5, 975



Fort Wainwight OJ2 Feasibility Study
Basel i ne Cost Estimate - Building 1168 - Aternative No. 4

Al ternative 3 Plus Excavation and LTTD of Contam nated Unsaturated Soils

Indirect Capital Cost Detail

Item

Engi neering: Design to inplenentation

Adm ni stration and supervi si on
Desi gn and devel opnent

Drafting

Monitoring and testing (Year 0)

Proj ect engi neering

Subt ot al

Engi neering: Deconmi ssi oni ng

Subt ot al

Adm ni stration and supervi si on
Desi gn and devel opnent
Drafting

Monitoring and testing

Proj ect engi neering

Year of |C Expenditure

0

Quantity

80

240

168

240

60
100

96

160

Rat e

85.

75.

65.

65.

85.

75.

65.

65.

65.

00

00

00

. 00

00

00

00

00

00

00

Units

hr

hr

hr

ea

hr

hr

hr

hr

hr

hr

Cost

$6, 800
$18, 000
$10, 920

$0

$15, 600

$5, 100
$7, 500
$6, 240

$0

$10, 400

$51, 320

$29, 240



Li cense/ Perm t/ Legal (10% engi neering costs)

Start-up and Shake Down of Treatment System

Mat eri al s
Labor
Equi pnent
Lab Testing
Subt ot al
Cont i ngency (15% capital costs)
Tot al Year
Year
ea: each
hr: hour

IC. indirect capital cost
LS:  lunp sum

<| M5 SRC 97061L>
<| M5 SRC 97061M>

o

40

8, 056

100

65

100

500

63, 824.

00

00

00

00

00

86

ea

ea

hr

ea

ea

LS

$8, 056

$100
$2, 600
$100

$2, 000

$63, 825

$8, 056

$4, 800

$63, 825

$128, 001
$29, 240



Fort Wainwight OJ2 Feasibility Study
Basel i ne Cost Estimate - Building 1168 - Aternative No. 5

Alternative 3 Plus Excavation and Engineered Pile Treatnment (biopile

or vapor extraction pile) of Contam nated Soi l
Indirect Capital Cost Detail

Item

Engi neering: Design to inplenentation

Admi ni stration and supervi si on
Desi gn and devel opnent

Drafting

Monitoring and testing (Year 0)

Proj ect engi neering

Subt ot al

Engi neering: Deconm ssi oni ng

Subt ot al

Adm ni stration and supervi si on
Desi gn and devel opnent
Drafting

Moni toring and testing

Proj ect engi neering

Year of |C Expenditure

0

Quantity

80

240

168

240

60
120

96

200

Rat e

85.

75.

65.

65.

85.

75.

65.

65.

65.

00

00

00

.00

00

00

00

00

00

00

Units

hr

hr

hr

ea

hr

hr

hr

hr

hr

hr

Cost

$6, 800
$18, 000
$10, 920

$0

$15, 600

$5, 100
$9, 000
$6, 240
$0

$13, 000

Year 3

$51, 320

$33, 340



Li cense/ Perm t/ Legal (10% engi neering costs)

Start-up and Shake Down of Treatment System

Mat eri al s

Labor

Equi pnent

Lab Testing
Subt ot al
Cont i ngency (15% capital costs)

Year

Tot al Year
ea: each
hr: hour

IC. indirect capital cost
LS:  lunp sum

<| M5 SRC 97061N>

40

8, 466

200

65

200

500

48, 927

00

00

00

00

00

05

ea

ea

hr

ea

ea

LS

$18, 466

$200
$2, 600
$200

$2, 000

$48, 927

$8, 466

$5, 000

$48, 927

$168, 713
$38, 348



DRMO YARD SCURCE AREA

BASELI NE COST SUMVARY

Conponent Renedi al Action Alternative
Alternative 1 Alternative 2 Alternative 3 Al ternative 4 Alternative 5
Present Worth of GW Monitoring $0 $146, 000 $89, 000 $89, 000 $132, 000
Present Worth of Capital Costs $0 $34, 000 $1, 426, 000 $1, 498, 000 $2, 062, 000
Present Wrth of ACC $0 $0 $680, 000 $682, 000 $698, 000
Total Cost to |nplenent $0 $180, 000 $2, 195, 000 $2, 269, 000 $2, 892, 000

Include Direct and Indirect Capital Costs.
GN groundwat er
AOC. annual Operating Cost

<I M5 SRC 97061C>
<I MG SRC 970610A>



Fort Wainwight Q)2 Feasibility Study
DRMO - Alternative No. 1

Basel i ne Cost Estimate -
No Action

Annual
Item

Operating Labor Cost
(Post Constructi onal Item 1: G oundwater nonitoring
Item 2: Training

Subt ot al

Routi ne Mai ntenance Materials and Labor Cost
Item 1: G oundwater nonitoring annual
Item 2: SVE/air sparge system annual
Item 3: Sanpling field kit

mai nt enance
mai nt enance

Subt ot al

Auxiliary Materials and Energy
Process Chemi cal s
El ectricity (Phase 1)
El ectricity (Phase 2)

Wt er

Sewer

Fuel
Subt ot al
Di sposal of Residues.

Wash wat er sludge, etc.
Subt ot al

Pur chased Services
Pr of essi onal Servi ces
Item 1: Laboratory Fees
Item 2: Engi neer reviews/consultation
Item 3:
Subt ot al

System Operati on Cost Detail

Quantity Rate

o

o o

[eNelNeNoNoNe

Units

hr
LS

LS
LS
LS

LS
LS
LS
LS
LS
LS

LS

LS
LS
LS

Frequency Year(s)of ACC Expenditure Total/year

NA

$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0

$0
$0
$0
$0



Q her:
Adm ni strative costs not included in other line itens
I nsur ance
Taxes, Licensing, pernit renewal
Mai nt enance reserve Fund
(5% of capital costs prorated for each year of inplenmentation)
Subt ot al

Total Annual Operating Cost
Nunber of years of inplementation:
ADC. annual operating cost

hr: hour

LS. lunmp sum

NA: not applicable for this alternative
SVE: soil vapor extraction

<| M5 SRC 97061P>
<I M5 SRC 97061PA>
<I M5 SRC 97061Q>
<I M5 SRC 97061R>

= O

LS

= LS
= LS

LS

$0
$0
$0

$0
$0

$0



Fort Wainwight Q)2 Feasibility Study

Basel i ne Cost Estinmate - DRMO - Alternative No. 3
Soi | Vapor Extraction, Goundwater Air Sparging and Mnitoring

I ndi rect Capital Cost

Item Year of
Engi neering Design to | nplenentation
Adm ni stration and supervision
Desi gn and devel opnent
Drafting
Moni toring and testing (Year 0)
Proj ect engi neering
Subt ot al
Engi neeri ng: Deconm ssi oni ng
Adm ni stration and supervision
desi gn and devel oprent
Drafting

Moni toring and testing
Proj ect engi neering

Subt ot al
Li cense/ Perm t/Legal (10% engi neering costs)

Start up and Shake Down of Treatnent System

Material s
Labor
Equi prent
Lab Testing
Subt ot al
Cont i ngency (15% capi tal costs)
Tot al Year
Year
ea: each
hr: hour

IC indirect capital cost
LS: lunmp sum

| C Expenditure

0

Det ai |

15

Quantity Rat e
320 85
640 75.
240 65.

0 65
280 65
60 85
160 75.
40 65
0 65
138 65
1 13, 767.

0 1,000.
240 65.
6 1, 000.
48 500
1 226, 142

00
00
00
00
00

00
00
00
00
00

00

00
00
00
00

41

units

hr
hr
hr
hr
hr

hr
hr
hr
hr
hr

ea

ea
hr

ea
ea

LS

Cost

$27, 200
$48, 000
$15, 600

$0
$18, 200

$109, 000

$5, 100
$12, 000
$2, 600
$0

$8, 970

$28, 670

$13,767  $13,767

$6, 00
$15, 600
$6, 000
$24, 000
$51, 600
$226,142  $226, 142

$400, 509
$28, 670



<I M5 SRC 97061S>
<I M5 SRC 97061T>

Fort Wainwight QU2 Feasibility Study
Basel ine Cost Estimate - DRMO - Alternative No. 4

Alternative 3 Plus Excavation of Surface Soils Containing Benzo(al pyrene

and Disposal at the Fort Vinwight Landfill
Indirect Capital Cost Detail

Item Year of |C Expenditure

Engi neering Design to inplenentation 0

Adm ni stration and supervision
Desi gn and devel opnent

Drafting

Monitoring and testing (Year 0)
Proj ect engi neering

Subt ot al

Engi neeri ng: Deconmi ssi oni ng
Admi ni stration and supervi si on
desi gn and devel opnent
Drafting
Moni toring and testing

Proj ect engi neering

Subt ot al

15

Quantity

320
720
288

540

80
160
40

120

Rat e

85.
75.
65.
65.
65.

85.
75.
65.
65.
65.

00
00
00
00
00

00
00
00
00
00

units

hr
hr
hr
hr
hr

hr
hr
hr
hr
hr

Cost

$27, 200
$54, 000
$18, 720

$0
$41, 600

$6, 800
$12, 000
$3, 120
$0

$7, 800

$141, 520

$29, 720



Li censes/ Perm t/ Lega

(10% engi neeri ng costs)

Start up and Shake Down of Treatnent System

Subt ot al
Cont i ngency

Tot al

ea: each

hr: hour

IC indirect capita
LS: lunmp sum

<I M5 SRC 97061W
<I M5 SRC 97061X>
<| M5 SRC 97061Y>
<I M5 SRC 970617>

Materi al s
Labor
Equi prent

Lab Testing

(15% capital costs)

Year

Year

cost

1 17,124,
6 1, 000
240 65.
6 1, 000
48 500
1 202, 213

00

00

00

00

00

35

ea

ea

hr

ea

ea

LS

$17, 124

$6, 000
$15, 600
$6, 000

$24, 000

$202, 213

$17, 124

$51, 600

$202, 213

$412, 457
$29, 720



