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ELMENDORF Al R FORCE BASE
OPERABLE UNI T 2
DECLARATI ON OF THE RECORD OF DECI SI ON

SI TE NAME AND LOCATI ON

El mendorf Air Force Base (Qperable Unit 2)
Sout hcentral Al aska

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected final renedial actions for Operable Unit (QU)
2, source areas ST20 and ST41, at El nendorf Air Force Base, Al aska, which were chosen in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act
of 1980 (CERCLA), as anmended by the Superfund Amendrnents and Reaut horization Act of 1986
(SARA), and, to the extent practicable, the National O and Hazardous Substance Pollution
Contingency Plan (NCP). The decision is based on the adm nistrative record. The

Adm ni strative Record Index is presented as Attachnent A. The renedy was sel ected by the
US Ar Force and the U S. Environnental Protection Agency (EPA). The State of Al aska
Departnment of Environmental Conservation (ADEC) concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromone of the source areas wthin
O, the ST41 Tank Spill, if not addressed by inplenenting the response actions sel ected
in this Record of Decision (ROD), nay present an inmmnent and substantial endangernent to
public health, welfare, or the environment. The selected final renmedial action
incorporates the previously selected interimrenedial action for ST41.

DESCRI PTI ON COF THE SELECTED REMEDY

QU2 consists of three source areas:

1 ST20 Under ground Waste Storage Tank
1 ST41 Tank Spill (Four MIllion Gallon H 1)
1 ST41 Sl udge Disposal Area

Al t hough contam nated soil and groundwater were found in the vicinity of ST20 and ST41

Sl udge Disposal Area, it is attributed to upgradi ent source areas ST48 and ST41 Tank
Spill, respectively. No actual or threatened rel ease of hazardous substances from ST20 or
ST41 Sl udge D sposal Area were found during the Renedial Investigation/Feasibility Study.
The contam nated nedia in ST20 will be addressed under the State-El mendorf Environnental
Restoration Agreenent (SERA) program and the contami nated media in the ST41 Sl udge

Di sposal Area is being addressed under the ST41 Tank Spill remedial action.

Source Area ST41 Tank Spill

The sel ected renedi es address free product, surface water seeps, source control, and
groundwat er at the ST41 tank spill source area.

The remedy sel ected to address free product and surface water seeps is continued operation
of the interimrenedial action, previously selected and docunented in an InterimAction
ROD whi ch was signed in Septenber of 1992. The nmjor conponents of the interimrenedial
action were as foll ows:



Cont ai nnent of seeps using collection systens and subsequent water
treat nent and product recycling

Extraction of fuel product fromthe groundwater surface in the shall ow
aquifer to mnimze further mgration

Treat nent of extracted groundwater and seep water by and air stripping
process to neet federal, state, and local regul ations;

Treatnent of the emissions fromthe air stripping process to neet state
regul ations and permt requirenents; and

Di sposal of the treated groundwater in accordance with federal, state
and | ocal regulations by discharge to the municipal sewer system

This final ROD incorporates the interimrenedial action, and includes additional renedies
for source control and groundwater renediation. The interimaction is intended to achieve
free product recovery and to control the nobilization of contami nants into the shall ow
groundwat er or surface water. The efficiency of the interimaction, specifically with
respect to ensuring that wetlands are not adversely inpacted, and that all technically
practicable free product is renoved, will be evaluated as part of the sel ected renedy

The sel ected remedy for ST41 source control includes the follow ng major conponents:

1 Cl eaning of the one mllion gallon underground storage tanks and filling
themwith an inert naterial

Excavating, renoving, cleaning and di sposal/recycling of the piping
system

Renovi ng contam nated soils that may contribute to groundwater
contam nation and treating in a pre-approved facility; and

Revegetating the area

The sel ected remedy for ST41 groundwat er includes the foll owing nmaj or conponents:

1 Moni toring the groundwater beneath and adjacent to the site to evalute
contaminant mgration and timely reduction of contam nant concentrations
by natural attenuation within 21 years. This will include five-year

reviews to assess the protectiveness of the renedial action as |ong as
contami nati on renai ns above unacceptabl e | evel s.

Mai ntaining institutional controls that restrict access to groundwater
and groundwat er devel opnent at the site as |ong as hazardous substances
remain on the site at levels that preclude unrestricted use. The
specific institutional controls to be inplenented and/ or nai ntained at
QU2 are as foll ows:

1. Developnent of a site nmap showing the areas currently and potentially inpacted by
groundwat er contam nants that will be included in the Base Conprehensive Plan; groundwater
contami nants that will be included in the Base Conprehensive Pl an;



2. Zoning the affected area for undevel oped outdoor/recreati onal use only;

3. Continued enforcenent of base policy prohibiting installation of groundwater wells
(other than for nonitoring purposes) into the shallow aquifer underlying OJR2; and

4. Prohibiting unauthorized access to existing water supply and groundwater nonitoring
wel | s.

In addition, to ensure long-termintegrity of the above |and use controls, the Air Force
will ensure that, to the extent that groundwater contam nation remains above unacceptabl e
level s, deed restrictions or equivalent safeguards will be inplenented in the event that
property containing such contamnation is transferred by the Air Force. The neasures
taken will include:

1 Fi ve-year review to assess the protectiveness of the renedial action

1 Periodic evaluation of nonitoring results to determne if there is need
for further remedial action

The contingent renedy for ST41 groundwater includes the follow ng major conponents:

1 Extracting groundwater fromthe shallow aquifer to elimnate further
m gration;

Treating the extracted water with an air stripping process to neet
federal, state and local water quality regul ations;

Treating the air emssions fromthe air stripping process to neet state
and base air enmission permt requirenents;

Di sposing of the treated groundwater in accordance with federal, state
and |l ocal regulations and pernmt requirenents

Fi ve-year review to assess the protectiveness of the renedial action;
and

Moni toring of the effectiveness of the groundwater containment and
treatnment process until the benzene concentrations reach the Maxi mum
Contami nant Level (MCL) or groundwater no | onger poses an unacceptable
heal th risk.

STATUTCRY DETERM NATI ONS

The sel ected renmedi es are protective of hunan health and the environnent, conply with
Federal and State requirenments that are legally applicable or relevant and appropriate to
the remedial actions, and are cost-effective. The remedies utilize pernmanent sol utions
and alternative treatnment (or resource recovery) technol ogy to the maxi num extent
practicable, and satisfy the statutory preference for renmedi es that enploy treatnent that
reduce toxicity, nmobility, or volune as a principal elenent.

Because the renedies will result in the continued presence of hazardous substances on site
above heal th-based levels, a review will be conducted within five years of commencenent of
the remedial action, to ensure that the renedy continues to provide adequate protection of
human heal th and the environnent.



DECLARATI ON STATEMENT

The no further action determ nation for the uncontam nated soil in the vicinity of the
ST20 Under ground Waste Storage Tank is nade based on thc RI/FS perforned at Q2. No
determi nation for renedial action is being nade for the groundwater and the soil at the
groundwater interface in the ST20 area since the contamnation is froman upgradient
source, ST48, that is being addressed under the SERA program

The RI/FS for O determned that the ST41 Sl udge D sposal Area was not a source of
contam nation to the soil or groundwater in the area. Contam nated soil inthis area is
attributed to the ST41 Tank Spill, and renedial neasures to address this contam nation are
identified therein.

LEAD AGENCY ACCEPTANCE OF THE RECORD CF DECI SI ON
ELMENDCORF Al R FORCE BASE, ALASKA
OPERABLE UNI T 2

Si gnature sheet for the foregoing Record of Decision for the Qperable Unit 2 final action
at El nendorf Air Forcc Base, Al aska between the United States Air Force and the United
States Environnental Protection Agency, with concurrence by thc State of Al aska Depart nent
of Environnental Conservation.

19 MAY 1995
JOHN S. FAIRFIELD, LT CGEN, USAF Dat e
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of Environmental Conservati on.
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ELMENDCRF Al R FORCE BASE
OPERABLE UNI T 2
DECI SI ON SUMVARY

1.0 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

El mendorf Air Force Base (Qperable Unit 2)
Sout hcentral Al aska

El mendorf Air Force Base (El nendorf AFB) is the largest United States Air Force
installation in Alaska. The base is a vital aviation link to both Europe and the Far East
fromthe contiguous 48 states. The prinmary mssion of the base is to provide support for
the air defense and sovereignty of Al aska and North Anerica.

El mendorf AFB is |ocated on 13,095 acres bordered on the south by the city of Anchorage
on the east by the US Arny's Fort Richardson, and on the north and west by the Kni k Arm of
Cook Inlet (Figure 1-1). The base lies within a large glacially deposited alluvial fan
Local topography is generally flat, with a slight regional rise to the east. Ship Creek
flows al ong the southern boundary of the base

Currently, El nendorf AFB has 6,769 active duty personnel and 10,320 dependents. The base
provides a variety of services including 1,588 on-base housing units, 3 elenentary
school s, day-care facilities, a hospital, and 3 dental clinics

Surficial deposits in the vicinity of Elnendorf AFB are domi nated by two types of
unconsol i dated deposits. The first of these is poorly sorted glacial sedinent (till).
The prinmary featuree of the till naterial is the El nendorf Moraine, expressed

t opographically as a broad, northeast-to-southwest ridge running through the md-portion
of the base. The second is glacial outwash sedi nents. The outwash plain, deposited by
neltwaters noving away fromthe ice margin, is nade up of coarse grained sedi nents upon
whi ch nost of the base facilities are |ocated

Two aquifers are present in the vicinity of El nendorf AFB. The shall ow aquifer consists
of either till or outwash deposits, depending on location. The deep confined (artesian)
aqui fer consists prinmarily of sand and gravel. Between the shallow and deep aquifers is a
regi onal aquitard known as the Bootlegger Cove Formation. This unit consists of
interbedded silt and clay deposits, and ranges fromseveral feet to over fifty feet in
thickness. A generalized cross section show ng ther relationship between the shal |l ow
(outwash) aquifer, the Bootl egger Cove Formation, and the deep aquifer is presented in
Figure 1-2. The shallow aquifer in the outwash plain ranges from35 to over 120 feet
thick, while the depth to groundwater ranges from5 to over 50 feet bel ow ground surface
(bgs). The shallow aquifer on the noraine ranges from1l to 60 feet thick, with the depth
to groundwater ranging from1l to 30 feet bgs. Testing has indicated no commrunication

bet ween the shall ow and deep aquifers

A groundwat er divide roughly coincides with the crest of the El nendorf Mraine, with flow
di verging away fromthe divide and down the flanks of the noraine (generally to the north
and south). To the south of the noraine, the regional flowis to the southwest, towards
Ship Geek. Flowon the north side of the noraine is generally to the northwest.
Scattered | enses of clayey material in the norainal till create local areas of confined or
sem -confined conditions, and nay al so locally perch the shall ow groundwat er.

<I M5 SRC 1095112>
<I M5 SRC 1095112A>



2.0 ELMENDORF AFB SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

The following is a discussion of the history of the Elmendorf AFB site. Infornmation
specific to the QU2 source areas is presented in Section 5.0.

El mendorf Field was constructed in 1940 as part of a national effort to fortify Alaska in
anticipation of World War I1l1. Mlitary activity at El nendorf peaked in 1942 during the
canpaign to retake the Aleutian Islands fromthe Japanese. In 1951, the Arny rel ocated
its garrison four mles to the east, and El nendorf Field officially becane El mendorf Air
For ce Base.

In carrying out its defense m ssion, base operations have generated varying quantities of
hazar dous and non-hazardous wastes. The ngj or sources of hazardous wastes include
industrial operations (shops), fire training and fuels nanagenent. The soils and
groundwat er at the base have been contam nated fromthe storage and handling of fuels and
solvents as well as the operation of landfills.

The Air Force devel oped the Installation Restoration Program (I RP) to address
environnental contam nation resulting frompast waste disposal practices. The |IRP was
initiated in 1982 with a records search to identify past disposal sites containing
contami nants that may pose a hazard to human health or the environnment. Under the |IRP,
the US. Ar Force identified potential areas of contam nation at El nmendorf AFB.
Potential source areas included old landfills, storage and di posal areas, fueling system
| eaks, and spill areas.

El mendorf AFB was proposed for the National Priorities List (NPL) in 1989 and placed on
the NPL in August of 1990. |In Novenber 1991, a Federal Facility Agreenent (FFA) was
negoti ated between El nmendorf, the U S. Environnmental Protection Agency (EPA), and the
State of Al aska Department of Environnental Conservation (ADEC). The FFA established a
procedural franework for agency coordination, and a schedule for all CERCLA activities
conducted at the base. The Renedial Investigation/Feasibility Study (R /FS) process being
foll owed neets the functional requirenents of the National Environnental Policy Act with
regards to protection of wetlands, floodplains, rare and endangered species, archeol ogi cal
sites, and state historic preservation sites. This final action, the Record of Decision
for OQperable Unit 2, is taken in accordance with the FFA and the NCP.

El mendorf entered into a State-El nendorf Environnental Restoration Agreenent (SERA),
simlar to the FFA, in Cctober 1992. The SERA was designed to address renedi al actions
conducted at petroleum oil and lubricant (PQOL), underground storage tank, and solid waste
sour ces.

3.0 HGHLIGHTS & COWUN TY PARTI Cl PATI ON

In 1992, El nmendorf AFB assenbl ed a Technical Review Cormittee (TRC) conposed of
representatives fromlocal community councils, federal and state regul atory agencies, and
a comunity at large nenber. Quarterly neetings provide El nendorf AFB an opportunity to
brief the TRC on installation environnental restoration projects and to solicit input from
the TRC. Three TRC neetings were held during preparation of the investigation and
feasibility study reports for Operable Unit (QU) 2. In those neetings, the TRC was
inforned as to the scope and net hodol ogy of the QU2 investigation and proposed plans for
remediation. The TRCis currently transitioning to a Restoration Advisory Board (RAB).
Future comunity participation will be addressed as part of the RAB.



The Proposed Plan for QU2 was released to the public on June 13,1994. This began a 30 day
public comrent period which ended on July 13, 1994. Docunents detailing the findings of
the investigation and eval uati on of alternatives were nade available to the public at
information repositories located at the followi ng |locations: ConsortiumLibrary,

Uni versity of Al aska, Anchorage, Al aska; and Al aska Resources Library, Bureau of Land
Managenent, Federal Building, Anchorage, Al aska. Notice of the availability of the
proposed plan and of an upcom ng public neeting were published in the Anchorage Daily News
on June 2, 1994 and in the Sourdough Sentinel on June 10, 1994. The public neeting was
hel d June 23, 1994 at the Federal Building, Anchorage, Al aska. The purpose of the neeting
was to informthe public of the preferred alternatives, the alternatives eval uated, answer
questions and seek public comment. Representatives from El nmendorf AFB, the EPA, and ADEC
were present at the neeting to answer questions about OR and the alternatives considered

The public neeting was attended by 26 people. Five oral comments were received during the
neeting and one witten comment was received after the neeting had adjourned. Comments
received covered the follow ng general topics:

1 Feasibility of biopile technology and natural attenuation in the clinate
experi enced at El nendorf AFB and associ ated cost;

Ofsite mgration of contam nants through surface water seeps or
groundwat er fl ow

Continued industrial use zoning of the site; and

Ri sk of the cumul ative effects of various contam nants.

Transcripts of the nmeeting and witten comments received during the comment period are
included in the Adm nistrative Record. A responsiveness sumrmary can be found at the end
of this Record of Decision (ROD).

4.0 SCOPE AND ROLE OF THE ELMENDORF CPERABLE UNI TS
The FFA divided the CERCLA study source areas at El nendorf AFB into the foll owing seven

Qus, on the basis of geographic proximty and simlar source characteristics or
cont am nant s:

QU1 Landfills (LFO5, LFO7, LF13, LF59, Or56)

QR Tank Spill Sites (ST20, ST41 including the ST41 Sl ugdge D sposal
Ar ea)

QU3 Central Containment Area (SD16, SD31 SD62, SS21)

OUM Northern Containnment Area (SD24, SD25, SD28, SD29, FT23, SS10)
QU5 Sout hern Contai nnment Area (ST37)

QU6 Surface D sposal Sites (LP02, LF03, LF04, SD15, SD73, WP14)

QU7 Limted Field Investigation (SS19)

In addition to the twenty-five active CERCLA sources, it was agreed between El nendorf, the
EPA and ADEC that no further action was needed at 12 source areas (SS63, SD30, ST38, SD27,
SS42, SD26, ST40, SS18, ST46, RWM7, SS53, and SS22).

The ROD for QUL was finalized 29 Septenber 1994. The ROD for QU5 was finalized and signed
on 2 February 1995. QWM is in the decision naki ng phase, and will be seeking public
comrent in April 1995. RI/FS reports are in progress for QJU3, and QU6. The RCD for QU6
will address cunul ative inpacts to human health and the environnment fromall OUs and will



serve to finalize CERCLA activities at El nendorf AFB.

An additional thirty-nine source areas are not included in any Qus and are bei ng assessed
and renedi at ed under the State-E nendorf Environnental Restoration Agreenent (SERA)
established in Cctober 1992. These sites include petroleumspills, |eaking underground
storage tanks and forner solid waste landfills. O the thirty-nine state program sources,
fourteen have been approved for no further action. ST48 (a SERA source area) is of
particular inmportance to OJ2, since it is |located i mediately upgradi ent fromone of the
QU2 source areas, and has a known history of jet fuel line |eaks and diesel fuel spills.

QUJ2, the subject of this ROD, consists of two former underground storage tank sites, ST20
and ST41, enconpassing three source areas:

ST20 Under ground Waste Storage Tank
ST41 Tank Spill; and
ST41 Sl udge D sposal Area

The location of QR is depicted on Figure 4-1

The purpose of this RODis to docunent the final renedy at OQJ2. The sel ected renedy
incorporates a free product and surface water seep recovery systemas an interi mrenedial
action to mtigate further mgration of contamnants to the groundwater. The sel ected
remedy for OR is based on the Administrative Record for the site. The final action for
QU2 al so includes source control, nonitoring, and institutional controls.
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5.0 SUWWARY OF OU2 CHARACTERI STI CS

This section is a sunmary of site conditions, which includes a description of the QR
source areas, a discussion of the geol ogic, hydrogeol ogic, and surface water environnenta
characteristics, and the nature and extent of contam nants of concern.

OR is located in the central (ST20) and western (ST41) portions of the base (Figure 4-1).
Table 5-1 provides a brief summary of mlestones, both investigations, and interimactions

perforned at OU2.

5.1 ST20 Underground Waste Storage Tank

ST20 is |l ocated approxi mately 400 yards west of the north-south runway between O and P
Streets, as shown on Figure 5-1. The area is flat and covered with pavenent and grass

No surface water bodies are present in this area. ST20 does not contain nor affect any
rare or endangered species, floodplains, archeological sites, state historic preservation
sites, or wetlands.

Fornmerly located at ST20 was a 338,000 gallon reinforced concrete underground storage tank
whi ch served a power plant. After the power plant was denolishied in the 1960s, the tank
was used to store liquid wastes including oils, hydraulic fluids and sol vents

Located 160 yards northeast and upgradient of ST20 is a SERA source area, ST48, which has
a known history of jet fuel line | eaks and diesel fuel spills. Source Area ST48 is being
addr essed under the SERA program



5.1.1 Geology and Hydrogeol ogy of ST20

The geol ogy and hydrogeol ogy was investigated by |ogging borings drilled in the soil, by
surface geol ogy investigations, and by interpretation of geophysical survey results,
aqui fer testing, and groundwater nodeling.

Source area ST20 is underlain by both the shallow water table (unconfined) aquifer and the
artesian (confined) aquifer. The shallow aquifer is nade up of outwash plain deposits

whi ch consist of a relatively honbgeneous sequence of nmssive to crudely bedded, poorly
sorted sandy gravels and include relatively thin |l enses of sand. These deposits directly
overlie the Bootlegger Cove formation. Based on borehol e infornation, average depth to
the Bootl egger Cove fornmation is 96 feet in the vicinity of ST20. An aquifer

communi cation test perforned on Base Well 42 during the ST20 investigation showed that the
Boot | egger Cove fornmation forns a conpetent aquitard and that there is no groundwater
interface between the shall ow and deeper aquifers in the vicinity of ST20.

The el evation of the water table at ST20 is approxinmately 26 feet bel ow ground surface
(bgs). The water |evels observed at ST20 indicate that there is not a | arge seasona
change. Water |evel neasurenents collected during the Rl indicate that in the ST20 area
groundwater flow direction in the unconfined aquifer is to the southwest. The |ack of
variability in observed water |evels suggests that significant seasonal changes in
gradient will not occur at the ST20 area

5.1.2 Renpval Actions Taken at ST20

In 1983 the installation prohibited the storage of waste liquids in the tank. In 1986
followi ng testing for waste characterization, approximtely 105,000 gallons of liquid
waste were renoved fromthe tank and di sposed. In 1990 the base cl eaned, excavated and
denol i shed the tank. Al though visual inspections indicated that the tank was structurally
sound with no sign of |eaks, approximately 1,300 cubic yards of contam nated soi
associated with surface spills and tank overfl ow was renoved fromaround the tank. The
excavated soils, which did not classify as hazardous waste, were treated at the

bi orenedi ati on pile |l ocated on base.



Table 5-1
H story of Source Areas

ST20 Under ground Waste Storage Tank
1960' s Tank used to store fuel for a power plant.

1960' s- 1983 Tank used to store liquid waste.

1983 Prelimnary Assessnent/Site Investigation.

1983 Wast e storage ceased.

1986 Tanks enpti ed/ wast e di sposed.

1988 Two soil borings reveal contam nation.

1990 Tanks renoved, soil excavated.

1990- 1993 Renedi al Investigation/Feasibility Study

ST41 Tank Spill and Sl udge Disposal Area

1942 Fuel tanks constructed.

1976 Ol /water separater installed in southern seep area.
1983 Prelimnary Assessnent/Site Investigation

1984 Two nonitoring wells installed and sanpl ed.

1988 Monitoring wells sanpl ed again.

1989 Smal | dam pl aced i n drai nage ditch.

1990- 1993 Renedi al Investigation/Feasibility Study

1991 I RA construction conpl eted, operation began.

1993 | RA operated from Cctober until Decenber, when the | RA was

wi nterized.
1994 IRA restarted in May 1994.

1993- 1994 145 gal | ons of product recovered as of Novenber 1994 from operation
of IRA
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5.1.3 Surface Soil/Surface Water/Sedi nent Contam nation at ST20

Because of the extensive renoval of surface soil during the excavation of the underground
storage tank at ST20 only one surface soil sanple was collected and anal yzed at the site
inthe fall 1990. No constituents were identified in surface soil at significant
concentrations. This sanple was | ocated upgradient of the forner UST | ocation. Surface
soil, surface water, and sedi ment contam nation were not addressed during R activities or
the R sk Assessnent at ST20.

5.1.4 Subsurface Soil Contam nation at ST20

The extent of contam nation in subsurface soils was assessed by collecting soil sanples
for chem cal analyses. The sanpling programand |aboratory results are discussed in
detail in the OR2 R/FS Report (U S. Air Force, 1994) contained in the Admnistrative
Record.

During the fall of 1990, five boreholes were drilled and sanpl ed. These borehol es were

subsequently converted to nonitoring wells. |n August and Septenber 1992, subsurface soi
sanpl es were collected from 10 additional soil boreholes at ST20. Table 5-2 provides a
summary of conpounds detected in subsurface soils at ST20. In all cases, elevated

concentrations occurred at depths greater than 10 feet.

Arsenic was detected in every sanple anal yzed. The nmaxi num concentration, 11.1 ng/ kg, was
detected in borehol e ST20-BHIO at a depth of 25 feet. This was the only sanple, out of 63
col l ected, which exceeded the background concentrati on of 9.24 ng/kg. Background soi
concentrations used for conparison with data obtained during the QU2 investigation were
taken fromthe Basew de Background Sanpling Report (U S. Ar Force, 1993), Table 5-3.

Mercury and | ead were detected at their highest concentrations in borehole ST20-BHO8 at a
depth of 25 feet. Mercury exhibited a concentration of 0.93 ng/kg at this location. This
was one of four sanples which exceeded the background concentrati on of 0.20 ng/kg (Table
5-3). The other three sanples were: ST20-BH05, 0.21 ng/kg (20 feet); ST20-BHO6, 0.26
ng/ kg (15 feet); and ST20-BHO8, 0.32 ng/kg (10 feet).

Lead was detected in all 63 sanples analyzed. Its maxi numconcentration, 19.3 ng/ kg was
one of three subsurface soil sanples which exceeded the background concentration of 10.0
ng/ kg. Qhers were: ST20-BH03, 10.5 ng/kg at 25 feet, and ST20-BHO5, 16.9 ng/kg at 25
feet.

Anal yses for gasoline and di esel constituents were not performed in 1990. In 1992
gasol i ne and diesel were detected in 5 and 4 out of a total of 25 sanples, respectively.
The nmaxi mum concentrations for both (1,000 ng/ kg of gasoline and 610 ng/ kg of diesel) were
found at a depth of 27 feet in borehole ST20-BHO3. As shown on Figure 5-2, this borehole
is |located approxi mately 200 feet away to the northeast, hydraulically upgradi ent of ST20
and approxi mately 100 feet southwest, hydraulically downgradi ent of ST48. Figure 5-2 also
includes concentrations of all fuel related conpounds detected at ST20



Tabl e 5-2
Summary of Constituents Detected in
ST20 Subsurface Soil*

Conpound Maxi mum Locati onl Frequency Backgr ound?
Concent ration (mg/ kg)
(ng/ ko)
Gasol i ne 1, 000 ST20- BHO3- 27( BWI) / F92 5/ 25 N A
D esel 610 ST20- BHO3- 27( BWI) / F92 4]/ 25 N A
Arsenic 11.1 ST20- BH10- 25( AWT) / F92 63/ 63 9. 24
Mer cury 0.93 ST20- BHO8- 25( AWT) / F92 13/ 63 0. 20
Lead 19.3 ST20- BHO8- 25( AWT) / F92 63/ 63 10.0

1 Sanpling location identifiers include boring nunber followed by depth and whether it was above
table (AW or below (BW). The sanpling events are also included (i.e. Fall 1992 = F92).
Information derived fromQU 2 RI/FS Report (U S. Air Force, 1994).

2 Background concentrations are 99% upper tolerance limts derived for deep zones, see Table 5-3 of
this report (U S. Ar Force, 1993).

N A Not applicable.

*Limted to conpounds of potential concern identified by follow ng procedures consistent with EPA
Regi on X Suppl enental Ri sk Assessnent Cui dance for Superfund (EPA 1991c).



Table 5-3

Metal s Concentration of Background Soi l

Concentrationsl

(mg/ kg)
Met al Dept h Number of Number of 99% Upper Upper 99% Nunmber
Range M ni num Mean Maxi mum St andar d Cases Non Tol er
Devi ati on Det ects (mg/ kg) Soil Limt for the above UT
Mean Level
Arsenic Sur f ace 3.90 7.20 13.10 2.54 14 0 16. 18
Root 4.70 6.87 9.60 1.28 14 0 11. 40
zone 3.50 5.46 8.35 1.18 21 0 9.24
Deep
Bari um Surf ace 77.3 113.8 154.0 24.9 14 0 201.7
Root 43.4 103.3 171.3 31.4 14 0 214.3
zone 37.1 54.5 82.5 12.7 21 0 95.0
Deep
Beryl | ium Surface 0.12 0.37 0.62 0.15 14 3 0.91
Root 0.29 0.41 0.55 0.08 14 0 0.70
zone 0.09 0.28 0. 48 0.11 21 3 0.63
Deep
Cadmi um Surface 0.17 1.07 1.95 0.55 14 2 3.01
Root 0.93 1.62 1.90 0.26 14 0 2.53
zone 0. 96 1.63 2.70 0.44 21 0 3.03
Deep
Chrom um Surface 9.6 19.6 34.3 8.1 14 0 48. 4
Root 19.0 31.8 45.3 6.4 14 0 54.4
zone 18.5 31.6 80.9 13.9 21 0 76.1
Deep
Lead Surf ace 4.30 6.93 11.10 1.80 14 0 13.3
Root 4.10 5.65 7.00 0.89 14 0 8.78
zone 3.00 5.30 9.10 1.48 21 0 10.0
Deep
Manganese Surface 67.8 319.9 738.0 197.0 14 0 1,015.7
Root 193.5 389.4 742.5 136. 2 14 0 970.5
zone 375.0 518.3 640.0 58.6 21 0 705.8

Deep



Table 5-3
(Cont i nued)

Met al

Mercury

Deep

Ni ckel

Deep

Thal i um

Vanadi um

Deep

1 Assumes non-detected values are equal

Dept h
Range

Surface
Root
zone

Surface
Root
zone

Surface
Root
zone
Deep

Surface
Root
zone

2 Upper tolerance limt

UT Upper Tol erance

M ni mum

0. 050
0. 040
0. 040

1.3
11.0
17.6

0. 105
0. 085
0. 600

21.5
46.9
33.2

for the 99th percentile with a 95% confidence percentile.

0.029
0.075
0.088

13.0
29.6
34.6

0.133
0.101
0. 092

53.4
60.0
44.3

Concent
(ng/

0. 150
0.220
0. 165

31.7
44.5
73.1

0.280
0.115
0. 190

rationl
kg)

Maxi mum

0. 029
0. 044
0.036

10.1
8.8
11.4

£5%

o ®
~ o -

St andar d
Devi ation
Mean

14
21

14
14
21

14
14
21

14
14
21

to one half of the detection limt.

Nunber of Number of 99% Upper

Det ects (mg/ kg) Soi l

14

Upper 99%
Cases

Limit for the

Level

o

o

13
14
20

o

Nunber
Non
above UT

48.5
60. 6
71.1

£%%8

118.6
93.1
65.8
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5.1.5 G oundwat er _Cont am nation at ST20

As part of Rl activities, nmonitoring wells were installed and sanpled to eval uate the
nature and extent of groundwater contami nation and to confirmor deny the presence of
free-phase petrol eum product at the ST20 source area. A network of 5 nonitoring wells
installed in 1990, was supplenented with 7 additional nonitoring wells installed in 1992
In addition to sanpling these 12 nonitoring wells, sanples were collected from3
nmonitoring wells |ocated upgradi ent at source area ST48. The investigation determ ned
that no free product is present on the water table in the vicinity of ST20. Table 5-4
summari zes conpounds detected at significant concentrations in the groundwater. Risk
and/ or hazard associated with the nmaxi mrum concentration detected is provided as a
screening tool. A detailed discussion of site risks is provided in Section 6.0

Benzene, arsenic, beryllium chrom um nanganese, nickel, lead, thalliumand vanadi um were
found at el evated concentrations in the groundwater underlying the OJ source area. The
nmaxi mum concentrations of all but benzene were detected in nonitoring wells B2MVand B4MN
| ocated hydraulically upgradi ent from ST20. These nonitoring wells were installed in 1992
as part of the investigation at SERA source area ST48

Fi gures 5-3 through 5-6 provide concentrations of fuel-related conpounds detected at ST20.
Benzene was detected in 14 of 40 sanples analyzed the RI. Al though the maxi num
concentration detected was 440 ug/L at well ST20-02 in fall 1991, a concentration of 400
ug/ L was detected at well ST20-01, 200 feet upgradi ent, during the previous sanpling event
in 1990. Well ST20-01 was installed upgradient of the ST20 source area to provide
background groundwater quality data.

Anal ysis for other fuel-related conpounds, ethyl benzene, toluene, xylene, and tota
petrol eum hydrocarbons (TPH) al so reveal ed high concentrations upgradi ent of ST20. The
maxi mum concentration of ethyl benzene, 210 ug/L, was detected in nonitoring well ST20-03
in fall 1991; however, a concentration of 200 ug/L was detected in upgradient well ST20-01
in fall 1990. Toluene, xylene, and TPH were all detected at their naxi num concentrations
in well ST20-01: xylene and TPH in fall 1990, and toluene in fall 1992

5.1.6 Concl usi ons

Data col |l ected over tine indicates that groundwater quality has been i npacted by an
upgradi ent source. Subsurface soil contam nation was primarily isolated to the vadose
zone suggesting that contami nation was transported to this point by flow ng groundwater
It appears that contam nation underlying source area ST20 is the result of release that
occurred upgradient, at source area ST48



Table 5-4

Summary of Constituents Detected in G oundwater at ST20*
Conpound Maxi mum Locati onl Frequency
Concentration
(ng/ L)
Benzene 440 ST20- 02/ F91 14/ 40
Et hyl benzene 210 ST20- 03/ F91 15/ 40
Tol uene 252 ST20- 01/ F91 12/ 40
Xyl ene 1000 ST20- 03/ F91 20/ 40
Trichl or oet hene 2.0 ST20- 05/ F90 3/ 40
Chl orof orm 25 ST20- 04/ F92 10/ 40
Bi s(2- et hyhexyl ) pht hal ate 180 ST20- 01/ F91 9/ 26
4- Met hyl 2- Pent nanone 29 ST20- 03/ F92 1/ 26
Nitrate 220, 000 ST20- 04/ F91 19/ 33
Total Petrol eum Hydrocarbons 44, 000 ST20- 04/ F91 20/ 35
1, 2- Di br onpet hane 0. 064 B3MW F92 7124
Arseni c 180 B2MN F92 24/ 33
Bari um 2500 B4BW S92 23/ 33
Beryllium 8.3 B4MN S92 2/ 33
Chr omi um 570 B4MW S92 15/ 33
Mer cury 1.0 B2MW F92 1/33
Manganese 32, 400 B4AMW S92 33/ 33
Ni ckel 1200 B4AMN F92 20/ 33
Lead 600 B2MW F92 29/ 33
Thal Ii um 230 B2MW F92 1/33
Cadmi um 9 ST20- 04/ F91 2/ 33
Vanadi um 990 B2MN S92 17/ 33

1 Location is nonitoring well

2 Risk/Hazard associated with

3 Exposure to lead levels greater than 50 ug/L wll

nunber followed by the sanpling event, (i.

residenti al

resul t

e.

Fal |

Ri sk/ Hazar d2

3. 0E-04
<1.0 H
<1.0 H
<1.0 HI
2. 8E-05
3. 1E-05
3. 1E-05
N A
2.6 H
N A

9. 5E- 05

3.7E-03/16.4 H

<1.0 H
4. 2E- 04
3.7 H
N A
192.6 H
1.6 H
Yes3
78.8 Hi
<1.0 H
3.9 H

1991 = F91).

scenari o using exposure point concentration equal
maxi mum exposure parameters provided in Table 6-2 of this docunment.

in toxic effects to human heal th.

to

Toxi c

effects fromlead concentration >50ug/L cannot be quantified using EPA s uptake Bi okenetic Mdel.

H Hazard | ndex

N A No toxicity data avail able,

* Limted to conpounds of potenti al

Regi on X Suppl enent al

therefore no risk was cal cul at ed.

concern identified by foll ow ng procedures consistent with EPA
Ri sk Assessnent Cui dance for Superfund (EPA 1991c).



<I M5 SRC 1095112E>
<I M5 SRC 1095112F>
<I M5 SRC 1095112G
<I M5 SRC 1095112H>
<I M5 SRC 1095112| >

5.2 ST41 Tank Spill and Sl udge Disposal Area
ST41, known as "four mllion gallon hill", was originally constructed as the "War
Energency Fuel Storage" facility in 1942. It is situated about one-half nmile east of the

Kni k Arm of Cook Inlet at the west end of the El nendorf Mraine (Figure 4-1). ST41 covers
approximately 20 acres and is conprised of two source areas. The first consists of four

1, 000, 000-gal I on avi ati on gasol i ne underground storage tanks and associated piping. A
second is a l-acre sludge disposal area suspected at the western edge of ST41. A site nap
is provided as Figure 5-7. No rare or endangered species were found in the ST41 area.
There are al so no fl oodpl ai ns, archeol ogical sites, or state preservation sites at ST41

A small, one-acre palustrine wetland is |ocated approximately 200 feet to the northwest of
ST41 in a utility corridor (see Figure 5-7).

5.2.1 Ceol ogy _and Hydrogeol ogy at ST41

The geol ogy of the ST41l area, as defined by nunerous borings drilled in the vicinity, is
dom nated by glacial till of the northest-southwest trendi ng El nendorf noraine and the
under | yi ng Boot | egger Cove Fornmtion. The geol ogi ¢ and hydrogeol ogi ¢ characteristics of
ST41 share little simlarity to the ST20 area

Mor ai nal deposits at ST41 nake up the upper ten to twenty feet of the subsurface soi
through nost of the ST41 area. These norainal soils are conposed of a heterogeneous

m xture of interbedded sands, silts and clays. This lithologic assortnent is typically
associated with | ow aquifer yeild, due to the fine-grained nature of the naterial and
subsequent limtations in lateral conductivity. A cross section through ST41, depicting
the rel ati onshi p between the norai ne and Bootl| egger Cove soils, is provided as Figure 5-8
The cross-sectional trace is provided on Figure 5-9. Till deposits range in thickness
fromzero to over twenty feet, overlying the Bootlegger Cove Formation which is up to 60
feet thick in the vicinity of QJ2. |In the northern portion of the cross section, a
slightly coarser-grained interval of soil is encountered, referred to as the "cover sand",
whi ch al so overlies the Bootl egger Cove Fornmation. The presence of irregular, interbedded
| enses of fine-grained material in both the till and the cover sand at ST41 are
responsible for the relatively | ow hydraulic conductivities in this area

Only the shall ow, unconfined aquifer was encountered during the R at ST41. A groundwater
divide, primarily the result of the topography of the El nendorf Moraine, causes
groundwater in the shallow aquifer to flowto the northwest on the northern side of the
norai ne, and to the southeast on the southern side. The groundwater flowin this area is
also locally influenced by the irregul ar surface of the Bootl egger Cove Formati on. The
depth to the shall ow groundwater varies across the site; the average depth to groundwater
is 15 feet bel ow ground surface, this groundwater |evel is above the bottom of the tanks.
The thickness of the saturated interval averages 13 feet.

G oundwat er energes as surface water seeps and springs along the north and south sl opes of
the hill as a result of the relatively steep topography and the fine-grained nature of the
till material. Approxinmately 200 feet to the northwest of ST41, located within a utility
corridor, is a snall wetland area which enconpasses approxi nately one acre. No portion of
the wetland is designated on the National Wtlands Inventory nap produced in 1979, and as



such, this is an underlineated wetland area. The surface manifestation of the wetland
area is reportedly a result of the excavation of the nan-made utility corridor. The seeps
and springs are included as contam nant treatnent areas in the El mendorf natural resource
assessnent .

5.2.2 Reported Rel eases at ST41

One report stated that a 60,000-gallon aviation gasoline spill occurred at ST41 in the
m d-1960s. Approxi mately 33,000 gallons of JP-4 fuel were spilled in 1964, with 16, 000
gall ons reportedly recovered. Several hundred thousand gallons of JP-4 fuel were al so
reported to have spilled between 1975 and 1984.

5.2.3 Early Actions at ST41 Tank Spil

An underground oil/water separator was installed in the hill directly north of Loop Road
and south of the tanks in 1976. This piece of equipnent was intended to collect free
phase product and water before it seeped out of the hill and into the roadsi de drai nage
ditch

In 1989, a small damwas constructed in the drainage ditch along the north side of Loop
Road to prevent migration of fuel product and contam nated seep water off the site.

Tests perforned late in 1990 indicated that piping used to distribute fuel to and fromthe
tanks was | eaking. The piping and tanks were drained of fuel and taken out of service in
early 1991. The piping and tanks associated with ST41 are depicted on Figure 5-7
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In 1992, the Air Force inplenented and InterimRenedial Action (IRA) to renove free
product floating on the groundwater, and to intercept contam nated water prior to being

di scharged from seeps on both the north and south sides of the source area. This action
was supported by both EPA and ADEC and docunented in an Interi mROD signed in Septenber of
1992. The InterimROD was subject to a public comment period and a public neeting was
hel d to address comunity questions and concerns regarding the proposed system These
comrents and the resulting responses are docunented in a responsiveness sumary attached
to the InterimROD, which is part of the Admnistrative Record for this site.

As previously stated, the purpose of the IRAis to renove floating free product and to
intercept and treat contam nated water flowing fromsurface water seeps. Figure 5-9
presents the | ayout of the system There is one extraction well which is used for product

recovery on the north side of the site. Another well is located on the south side of the
site and on the top of the hill directly north of Loop Road. This well intercepts a
surface water seep. There are three extraction trenches which were constructed to
intercept surface water seeps. One trench is located on the north side of the hill, and

intercepts groundwater which was flowi ng into seeps |leaching to the wetland area. Two
extraction trenches were constructed at the south side of the site to mtigate seeps which
were visually offensive

Figure 5-10 presents a general flow diagramof the IRA.  The fuel/water mxture enters the
system (located in Building 31-600) and flows into gravity driven oil/water separator

Free product is recovered and transferred to a holding tank for recycling. Contam nated
water flows into an air stripper which uses forced air to volatize or evaporate

contam nants into the air. Treated water is transferred into holding tanks, tested, and
di scharged into base sewer systemor re-treated. Air discharge fromthe systemis treated



by a carbon filter and then di scharged

Construction of the | RA was conpleted in late Cctober 1993. A two-nonth operation period
was perforned to ensure all equipnment was operating properly. The systemwas shut down
and winterized in |late Decenber 1993. During this initial start-up period approxinately
70 gal l ons of product were recovered, and 65,000 gall ons of water was processed. |RA
operation was restarted on 16 May 1994. As of Novenber 1994, approxi nately 145 gal | ons of
product has been recovered and a total of 141,800 gall ons of contam nated water has been
treated. The volune of product recovered has been less than anticipated. This |ow
recovery rate is due to the fine-grained nature of the subsurface soils.

During construction of the IRA a substantial volume of soil was renoved during the
excavation of the trenches and installation of recovery wells. Mich of the soil renoved
was contam nated with fuel constituents. The fuel contanination is believed to be
associated with fornmer line |leaks at the site. Approximately five hundred yards of soi
was renoved. O that total, 350 yards of contam nated soil was transported to the base
biopile for treatnent.

A study ained at evaluating and inproving the efficiency of the | RA systemis currently
underway. The efficiency study will include a conponent specific evaluation. System
nodi fication nmay include changi ng punp types, punping rates, or discontinuing one or nore
of the five extraction conponents. Prior to nodification, recormendations will be
presented in an O Treatability Study Report, to be reviewed and approved by all parties.
Dependi ng upon the scope of the nodifications required, an Explanation of Significant
Differences (ESD) or an amendnent to the ROD will be necessary.

5.2.4 Surface Soil/Sedi nent Contam nation at ST41 Tank Spi l

The nature and extent of surface soil and sedi nent contam nation was determ ned by
sanpling surface soil at three |ocations, and sedinent at eleven locations. Analytica
results for fuel related conpounds detected during this effort are presented on Figure
5-11. Sanple locations are identified by the prefix "SS" for surface soils, "SE' for
sedi ments, and "SB" for subsurface soils.

<I M5 SRC 1095112K>
<I M5 SRC 1095112L>
<I M5 SRC 1095112M>

Three consitiuents were identified in surface soils at ST41 at concentrations of potentia
concern: arsenic, diesel, and gasoline. Arsenic was detected at a maxi num concentration
of 16.1 ngy/kg; gasoline at 2,000 ng/kg and diesel at 3,600 ng/kg (Table 5-5). Al of

t hese maxi mum concentrations were detected at surface soil sanpling |location ST41-SS-03 in
fall 1992.

N ne constituents were identified in sedinent at ST41 at concentrations of potential
concern; these conpounds are presented in Table 5-5. Three of these were found to occur
at significantly elevated levels; |ead, diesel, and gasoline. The nmaxi num concentration
of lead was detected at 118 ng/kg; diesel at 71,000 ng/kg; and gasoline at 1,800 ng/kg
Each of these concentrations occurred at |location ST41-SE-09 in fall 1992

5.2.5 Subsur face Soi|l Contanmi nation at ST41 Tank Spill

Subsurface soil sanples were collected to determne the nature and extent of subsurface
soil contam nation. These sanples were collected froma network of soil borings drilled



and sanpled in 1992. Sone of these borings were conpleted as nonitoring wells to

conpl enent the existing network of nonitoring wells. Five constituents with significant
concentrations were identified for subsurface soils at ST41: pentachl orophenol, diesel
gasoline, nercury, and |lead (Table 5-5).

Lead was detected at a nmaxi num concentration of 36.3 ng/kg at |ocation ST41-BH03-17 in
fall 1992 (this corresponds to borehol e nunber ST41-BHO3 at a depth of 17 feet). D ese
and gasoline detected at their maxi numconcentrations of 33 ng/kg and 170 ny/ kg
respectively at location ST41-SB07-20 in fall 1992. This soil sanple was collected bel ow
the water table. Analytical results for fuel-related conpounds during the 1992 effort are
presented in Figure 5-11

The RI effort did not investigate the presence of contam nation in the upper 10 feet of
soil with the exception of surface soil sanpling. Results from Tracer Testing perforned
inlate 1990 indicated that the major source of contamination was |eaking joints and
couplings in piping associated with the fuel storage tanks. Al though, subsurface soi
contam nation is present at ST41, indications are that the contamnation is limted to the
areas where piping | eaks nay have occurred (see Figure 5-7). Since the groundwater table
i s above the bottomof the tanks, and the tanks have not |eaked, residual soi

contam nation is not expected to exist bel ow the tanks

Contamination in a snear zone, the result of seasonal fluctuations in the groundwater
table, is apparent as ST41-16. At this |ocation, seasonal occurrence of free product
suggests that during periods of seasonal water table depression, the floating product
phase adheres to the soil nmatrix as residual soil contamnation. Due to the shallow depth
to groundwater, and the close relationship between soil and groundwater contam nation

di sturbance of contam nated soil around piping during a renpbval action nmay cause a
tenporary increase or decrease in dissolved phase concentrations in groundwater, as steady
state conditions are re-established.

5.2.6 G oundwat er _Cont ami nation _at ST41 Tank Spi l

The nature and extent of groundwater contam nation at ST41 was investigated by installing
a network of nmonitoring wells and coll ecting sanples for ground water anal yses. As
previously di scussed, a groundwater divide transects the area and groundwater flows to the
north and the south across the ST41l site. O the 32 nonitoring wells at the source area
four have a history of free-phase petrol eum product floating on the water table, ST41-07,
ST41-16, ST41-19, and ST41-28. As expected, groundwater quality nonitoring has reveal ed
the highest |evels of fuel-related conpounds at these 4 wells. Table 5-6 presents a
summary of the significant constituents identified in the groundwater at ST41. For fue
rel ated conpounds, the maxi mum concentrati ons at ST41 were consistently detected in free
product areas. Maximumresults for these constituents are provided for both areas without
free product, and areas with a history of free product (Table 5-6).



Tabl e 5-5

Sunmary of Constituents Detected in Surface Soil
and Surface Sedinent at ST41*

Conpound Maxi mum Locati onl Frequency Backgr ound?
Concentration (my/ kg)
(ol kg)
Sur f ace Soi l
Arseni c3 16.1 ST41- SO 03/ F92 3/3 16. 18
Di esel 3 3, 600 ST41- SO 03/ F92 1/2 N A
Gasol i ne3 2,000 ST41- SO 03/ F92 2/2 N A

Subsur face Soi l

Mercury3 1.0 ST41- BHO1- 35/ F92 30/ 73 0. 20
Lead3 36.3 ST41- BHO3- 17/ F92 30/ 73 10.0
Pent achl or ophenol 0.57 ST41- BHO1- 35- FR/ F92 4/ 65 N A
Di esel 3 33.0 ST41- BHO7- 20( BWI)/ F92 20/ 62 N A
Gasol i ne3 170.0 ST41- BHO7- 20(BWI) / F92 3/ 62 N A

Sur face Sedi ment

2- Met hyl napht hal ene  56.0 ST41- SE- 09/ F92 5/ 11 N A
Benzo( a) ant hracene 0.24 ST41- SE- 01/ F92 1/ 11 N A
Chrysene 0.25 ST41- SE- 01/ F92 1/ 11 N A
Benzo(b) fl uorant hene 0.19 ST41- SE- 01/ F92 1/ 11 N A
Benzo(k) fl uorant hene 0.19 ST41- SE- 01/ F92 1/ 11 N A
Benzo( a) pyr ene 0.21 ST41- SE- 01/ F92 3/11 N A
Di esel 3 71, 000 ST41- SE- 09/ F92 6/ 11 N A
Gasol i ne3 1, 800 ST41- SE- 09/ F92 5/ 11 N A
Lead3 118 ST41- SE- 09/ F92 11/11 13.3

1 Sanpling location identifiers include boring nunber followed by depth and whether it

was above the water table or below. The sanpling events are also included (i.e., Fall
1992 = F92). Information derived fromQOJR R /FS Report (U S A r Force, 1994).

Background concentrations are 99% upper tolerance limts for deep zones, see Table 5-3
of this report (U S Ar Force, 1993).

Constituents identified as Contam nants of Concern (COCs) as outlined in the OR R/FS
Report (U. S. Air Force, 1994).

N A Not applicable

*

Limted to conpounds of potential concern identified by follow ng procedures consi stent
wi th EPA Region X Suppl enment Ri sk Assessnent Qui dance for Superfund (EPA, 1991c)



Tabl e 5-6
Summary of Constituents Detected in G oundwater at ST41*

Conpound Maxi mum Locati on? Fr equency Ri sk/ Hazar d3
Concentration

(ng/L)

Area Wthout Free Product

1,1, 2, 2- Tetrachl or oet hane 0.8 ST41- W8/ F91 3/93 2. 5x10- 06
Benzenel 1, 100 ST41- W'/ F91 18/ 94 7.4x10-04
Et hyl benzenel 3,800 ST41- 19/ F92 23/ 94 3.1 H

Tol uenel 960 ST41- 07/ F91 16/ 94 <1l H
Total Xyl enesl 4,200 ST41- 19/ F92 22/ 94 1.2 H

2- Met hyl napht hal ene 13 ST41- 19/ F91 4/ 89 N A

4- Met hyl phenol 6 ST41- 19/ F91 3/ 89 N A
Naphal ene 23 ST41- 19/ F92 6/ 89 <1.0 H

Bi s(2- et hl hexyl ) phthal atel 29 ST41- 22/ F92 17/ 89 4, 2x10- 06
Chl or of orm 3.0 ST41- MAB7B/ F92 2/ 93 2. 5x10- 06
Total Petrol eum Hydrocarbons 9, 400 ST41- 25/ F92 30/ 93 N A
Nitrate 90, 400 ST41- 10/ F92 30/ 93 1.6 H

Ant i nony 20 ST41- 02/ F91 1/ 93 <1.0 H
Arsenicl 76 ST41- 22/ S92 46/ 93 1. 6x10-03
Beryl | i unil 4.0 ST41- 10/ F91 3/ 93 6.9 H
Cadmi um 9.0 ST41- 04/ F91 10/ 93 2.5x10- 04
Lead 65 ST41- W8/ S92 84/ 93 <1.O H
Manganesel 29, 100 ST41- 25/ S92 93/ 93 173.0 H

N ckel 440 ST41- W8/ S92 55/ 93 <1.0 H



Tabl e 5-6
(conti nued)

Conpound

Vanadi um
Chrom um
Bari um

Thal I'i unt

Met hl ene chl ori de
Tri chl or of | uor onet hane

Et hyl ene di br om de

Maxi mum
Concentration

(ng/L)

660
350
1900
180
3, 800
2.0

180

Areas Wth A Hstory of Free Product

Benzene

Et hyl benzene

Tol uene

Total xyl enes

Bi s(2- et hyl hexyl ) pht hal at e

30, 000

4,700

20, 000

26, 000

150, 000

Locati on2

ST41- W8/ S92

ST41- W8/ S92

ST41- 10/ F91

ST41- 16/ F92

ST41- W/ S92

ST41- 18/ S92

ST41- 35/ S92

ST41- 16/ S92

ST41- 16/ F92

ST41- 16/ F92

ST41- 16/ S92

ST41- 28/ F91

Fr equency

44/ 93

52/ 93

77/ 93

1/93

14/ 93

3/93

8/ 53

Ri sk/ Hazar d3

3.3 H

2.2 H

<1.0 H

61.6 H

N A

N A

N A

2. 0x10- 02

5.0 H

13.6 H

5.9 H

2. 6x10- 02

1 Constituents identified as Contam nants of Concern (COCs) as outlined in the OR R /FS

H

N A-

* Limted to conpounds of potentia

(U S Ar Force,

Location is nonitoring well

Fo1)

Ri sk/ Hazard associ ated with residenti al
Table 6-2 of this docunent.

Hazard | ndex

No toxicity data avail able

nunber followed by the sanpling event, (i.e.

therefore no risk was cal cul at ed

1991 =

scenari o using exposure paraneters provided in

concern identified by foll ow ng procedures consi stent
wi th EPA Region X Suppl enent Ri sk Assessnent Qui dance for Superfund (EPA, 1991c).



The hi ghest |evels of fuel-related conpounds, not associated with free products areas
were found in wells ST41-W and ST41-25. Figures 5-12 through 5-15 present naxi num
concentrations of fuel-related conpounds detected, by well, over the four different
sanpl i ng events.

The evaluation of netals in groundwater at ST41 included a statistical conparison of
results to background data, and a conparison between total and dissolved netals results.
Both total and dissolved analytical results for arsenic and | ead were found to be at
level s statistically indistinguishable fromgroundwater data collected by the USGS in the
Anchorage Bowl area used as background data for ST41 (U S. Air Force, 1994). Arsenic and
| ead have traditionally been detected at el evated | evels throughout the base, in both
contam nated and uncontami nated areas. Total nmetals concentrations in groundwater were
consi stently higher than dissolved netals results. This is likely the result of
instrunent detection of inorganic constituents adsorbed onto particulate natter in the
groundwater. The di ssol ved anal yses are run on less turbid, filtered sanples, which are
nore representative of water used for consunption in the Anchorage Bow area. In
addition, there were no identifiable base activities which would result in a source of

el evated concentrations of arsenic or manganese

El evat ed concentrations of arsenic, |ead, and nanganese were consistently detected in the
total recoverable netals sanples taken at ST41l. Arsenic was detected in a total netals
sanple fromnonitoring well ST41-16 at a naxi nrum concentration of 180 ug/L in fall 1992
Lead was detected in a total netals sanple fromnonitoring well ST41-27 at a naxi mum
concentration of 56 ug/L in fall 1992. Thalliumwas al so detected at an el evated | evel of
180 ug/L; however, it was detected only twi ce out of 122 sanpl es.

Manganese was detected in every sanple. The naxi mum concentrati on, 29,100 ug/L, occurred
in well ST41-25 in spring 1992. Manganese, like arsenic, has traditionally been detected
at elevated levels in other contam nated and uncontami nated areas of the base. At ST41
el evated | evel s of manganese appear to coincide with areas where high organics are
present. Manganese commonly plays the role as electron acceptor during natural breakdown
processes associated with organi ¢ conpounds, specifically hydrocarbon chains associ at ed
with petrol eum products. H gh concentrations of nanganese nay be an indi cator that
natural attenuation is taking place at ST41l. The Ar Force conducted a study in June 1994
to investigate the efficiency of natural attenuation in degrading fuel contam nation at
ST41. The results of this study showed that conditions for natural attenuation are
present based on geochemnical evidence and nodeling results. Specifically, this
investigation suggests that natural attenuation was occurring at ST41 based on the
foll owi ng:

The correl ation between areas with depl eted oxygen, sulfate, and
nitrate/nitrite with areas of el evated BTEX

The correl ation between areas with el evated ferrous iron and net hane
with areas of el evated BTEX; and

The correl ation between areas with a | ow reduction/oxidation potentia
with areas of elevated BTEX

The study concluded that the groundwater at ST41 is capabl e of assimlating BTEX
concentrations in excess of 30,000 ug/L

G oundwater quality in the deeper aquifer is protected by the presence of a conpetent
aqui tard, the Bootlegger Cove formation, therefore groundwater quality in the deeper



aqui fer has not been nonitored at ST41. The potential for possible hydrol ogic

communi cati on between the shall ow and deep aquifers has been investigated as part of
several previous investigations at different |ocations on base. A punping test was
conducted in 1992 at ST20 to determine if the shall ow aquifer was inpacted by high vol ume
punpi ng of the deep aquifer. The results of these tests indicated that the Bootl egger
Cove formati on provides protection of the deep aquifer

<I M5 SRC 1095112N>
<I M5 SRC 10951120
<I M5 SRC 1095112P>
<I M5 SRC 1095112Q>

The potential for mgration of contam nants in groundwater at ST41 was estinated using
several factors including groundwater flow, retardation, and degradati on. Because of the
groundwat er divide that transects the site, separate groundwater flow rates were

calcul ated for each side of the divide. Slug test and porosity data indicate that the
travel time required for groundwater to flow a distance of 750 feet to the northwest
across ST41 would be on the order of 40 years. To flow the sane distance to the sout hwest
woul d require about 35 years. These low flow rates contribute to the effectiveness of
naturally attenuating processes for contam nant reduction at the site

5.2.7 Surface Water Contami nation at ST41 Tank Spil

Surface water at ST41 was sanpled at a location on the north side of the site in 1990 and
1991. During R activities in 1992, ten additional surface water sanpling |ocations were

sel ected based on an ecol ogi cal survey. Table 5-7 presents a summary of the significant

constituents identified for surface water at ST41

O gani ¢ conpounds chosen with el evated concentrations include benzene, toluene, tota
xyl enes, diesels, gasoline, and 1,2-D chloroethane. Inorganic contituents with el evated
concentrations include arsenic, |ead, nanganese, and thallium

The nmaxi mum recorded concentrations of benzene, toluene, ethylbenzene, total xylenes, and
1, 2-di chl oroet hane were each detected at sanpling |ocation ST41-SW02. D esel, gasoline
arsenic, and | ead maxi ma were detected at sanpling | ocation ST41-SW09. Mnganese and
thal I'i um maxi na were detected at sanpling |ocations ST41-SW 10 and ST41- SW04,
respectively.

The I RA was designed in part to nmtigate the seeps where these contam nants were detected
Extraction trenches were installed to intercept groundwater seeps. The IRA will continue
to operate as necessary to prevent adverse inpact to the environment at ST41. It is
possi bl e that contam nated groundwater nay al so i npact downgradi ent surface water at ST41
since there is close interacti on between the groundwater, seeps, and wetland (surface
water) areas. However, since groundwater sanples fromwells |located between the areas of
contam nated groundwat er and the wetl ands have not shown el evated | evels of contami nation
it is apparent that groundwater contamination is not currently inpacting these sensitive
ar eas.



Tabl e 5-7
Summary of Constituents Detected in Surface Water at ST41*

Conpound Maxi mum Locati onl Frequency

Concentration

(1ng/L)
Benzene? 1, 500 ST41- SWO03/S93  4/11
Tol uene? 380 ST41-SWO03/S93  5/11
Et hyl benzene? 4,200 ST41-SW03/S93  4/11
Total Xyl enes? 2,900 ST41-SW03/S93  5/11
1, 2-Di chl oroet hane 33 ST41- SWO05/S93  2/11
Ar seni c2 63 ST41-SW09/F92  3/11
Manganese? 9, 700 ST41- SW 10/ F92 11/11
Lead 41 ST41- SW 09/ F92 4/ 11
Thal | i unt 440 ST4- SW 04/ F92 1/ 11
D esel 2 12, 000, 000 ST4- SW 09/ F92 3/11
Gasol i ne? 59, 000, 000 ST41-SWO09/F92  3/11

1 Location is sanple nunber followed by the sanpling event, (i.e., Fall 1991 = F91).
Information derived fromQOJR RI/FS Report (U S. Air Force, 1994).

2 Constituents identified as Contam nants of Concern (COCs) as outlined inthe QU2 RI/FS
Report (U.S. Air Force, 1994).

* Limted to conpounds of potential concern identified by follow ng procedures consi stent
wi th EPA Region X Suppl enental Ri sk Assessnment Quidance for Superfund (EPA, 1991c)



5.2.8 ST41 Sl udge D sposal Area

Site ST41 al so consists of suspected one-acre tank sludge di sposal area |ocated adjacent
to the storage tanks. A map dated 1953 suggested this area was used for sludge disposal
The base conducted a historical record search and a field investigation consisting of
geophysi cal surveys and subsurface soil sanmpling to determ ne the presence or absence of
di sposed sludge. The investigation did not find any evidence of actual sludge disposal at
ST41 and no contam nation was found; therefore, a no further action deternination was
made, and the ST41 sludge disposal area is not included in the follow ng sections of this
Record of Deci sion.

5.2.9 Concl usi ons

Soi |l contam nation appears to be associated with | eaking valves and fittings around pipi ng
at ST41. A seasonal snear zone of contanination has been identified in the southern
portion of ST41l, and a free phase occurrence of floating is present on the water table in
the northern portion of the site. H gh concentrations of fuel-related groundwater

contam nation, limted to the surficial aquifer and within approxi mately 500 feet of the
former fuel storage tanks, are generally associated with areas where free phase petrol eum
product is floating on the water table. Several hundred feet separate the wetland area
fromareas with historical free product

M gration of contaminations in the groundwater at ST41 is expected to be substantially
retarded by the fine-grained nature of the subsurface soils, and the resultant |ow
groundwat er velocity. The low hydraulic conductivity associated with the aquifer in this
vicinity contributed to difficulties in well devel opnment during the field season due to
poor aquifer yield. The fine-grained nature of the soils, coupled with a | ack of
subsurface honogeneity, is likely the result of the poor recovery of free phase product by
the IRA systemto date. This is due to slow product recharge at the extracti on points

and a reduced radius of recovery influence, and results in a high water to product
recovery ratio. However, the interbedded clays and silts in the soils at ST41 will act to
retard vertical, dissolved-phase contam nant mgration

Surface water seeps which have previously indicated contam nati on have been mtigated by
the trench collection systeminstalled as part of the IRA. The substantial quantity of
contam nated soil renoved during the construction of the I RA should al so reduce the
potential for continued seep contami nation, due to elimnation of the soil as a continuing
source. (Qperation of the IRA systemis included as part of the final renmedy outlined in
this ROD. The systemwill continue to operate until it is both no |onger technically
practicable to recover free product and discontinuation will not result in adverse inpact
to the wetlands. Qperation should continue until such tinme that it can be deternined that
long-termnonitoring for natural attenuation of the contam nation indicates that continued
operation of the IRA is not necessary to prevent degradation of the environment. As
stated above, it is possible that contam nated groundwater nay al so i npact downgradi ent
surface water at ST41, due to the close interaction between these hydraulic systens.
However, since groundwater sanples fromwells |ocated between the areas of contam nated
groundwat er and the wetl ands have not shown el evated | evels of contam nation, it is
apparent that groundwater contam nation is not currently inpacting the wetl ands.

Wi le the floating product at ST41 represents a continuing source for future groundwater
contami nation, the occurrence of product was accounted for in the natural attenuation
study. This study concluded that natural attenuation of all contam nation at ST41l
including that contributed by the free phase product, should occur successfully.



6.0 SUMVARY CF SI TE RI SKS

This chapter summari zes the Baseline R sk Assessnent for OJ2, which forns the basis for
taking renedi al action and indicates exposure pathways that need to be addressed through
renmedial action. It indicates what risks could exist if no action were taken at a source
area, and includes a discussion of both human health and ecol ogi cal risks.

6.1 Human Health Ri sk

A human health risk assessment begins with the identification of COCs (contam nants of
concern) at the site. The next step is the identification of exposure pathways for those
chem cals to hunman receptors in an exposure assessnment. To estimate the risk to
receptors, neasures of the toxicity of the COC as delivered by the particul ar exposure

pat hways are conbined mathematically with conservative estimates of the concentrations of
the COCs. Wth this is factored a specific duration of exposure, as determned in the
toxicity assessnment. Characterization of risk follow these general steps. The follow ng
general EPA gui dance was used to conduct the risk assessnent:

1 Ri sk Assessnment Qui dance for Superfund Volume 1 - Human Health
Eval uati on Manual (Part A) InterimFinal (EPA 1989);

Ri sk Assessnment Qui dance for Superfund (RAGS) Volume 1 - Human Health
Eval uati on Manual (Part B, Devel opnent of R sk-based Prelimnary
Renmedi ation Goals), Interim Ofice of Solid Waste Emergency Response
(EPA, 1991a);

Ri sk Assessnment Qui dance for Superfund (RAGS) Volume 1 - Human Health
Eval uati on manual . Suppl enental CQuidance: Standard Default Exposure
Factors (SDEF), InterimFinal (EPA 1991b);

EPA Regi on X, Supplenental Ri sk Assessnent Cui dance for Superfund (EPA
1991c¢); and

Qui dance for Data Useability in R sk Assessnent (Part A) Final EPA
Publ i cation No. 9285.7-09A (EPA, 1992a).

6.1.1 Identification of Contam nants of Concern

The contam nants of concern for QU2 were identified using the screening nethod suggested
in the suppl enental guidance for Superfund Ri sk Assessnents in EPA Region X (EPA 1991c).
This nethod, called the "risk-based screeni ng approach”, conpares the hi ghest
concentrations of each chenmcal detected at a site to a risk-based screening
concentration. Screening concentrations were chosen, using a residential scenario, for
the ingestion of soils and sedinents, and for the ingestion of water and inhalation of its
vapors during showering. Possible COCs were identified based on the results fromthe

anal ysis of soil, surface water and groundwater sanples at OR.

A chem cal was elimnated if the maxi mum concentration resulted in a cancer risk less than
1.0E-06 (one in amllion) in water, and 1.0E-07 in soil (the threshold was | owered
ten-fold to take into account the multiple exposure pathways for soil-borne contam nants).
For non-cancer risks, a chemical was elimnated in soil or groundwater if the maxi mum
concentration resulted in a hazard quotient (HQ of 0.1 or less. The HQis the sumof al
rati os of the concentration in the nedium to the highest concentration estimted not to
cause a noticeable effect with chronic exposure, sumed across all pathways for the



chemcal. Chenicals were also elimnated if their presence could not be attributed to the
source of contami nation. COCs specific to ST20 and ST41 are described in subsequent
sections bel ow

6.1.2 R sk Characterization

The human health risk eval uati on used both the exposure concentrations and the toxicity
data to determine a Hazard Index (H) for potential noncarcinogenic effects and a cancer
risk probability for potential carcinogenic contamnants. |In general, an H of |ess than
or equal to 1 indicates that even the nobst sensitive individual is not likely to

experi ence adverse health effects. The cancer risk level is the additional chance that an
exposed individual will devel op cancer over the course of a lifetime. It is expressed as
a probability such as 1.0E-06 (one in one mllion). According to the National Contingency
Pl an, the EPA target risk range for excess lifetime cancer risk for a Superfund site is
bet ween 1. OE- 06.

The human health risk assessnment perforned at OR is based on two hypot hetical exposure
scenarios: a future residential |land use scenario and a future commercial/industrial |and
use scenario. EPA Region X guidance requires risk under the conditions of exposure of
residential land use to be evaluated even if residential developnent is unlikely. It
shoul d be noted that direct contact with groundwater underlying and i mediately
downgr adi ent from ST20 and ST41, which is a required element in the future | and use
scenario, is highly unlikely to occur. Chronic exposures to contam nated nedia are not
currently occurring at Q2. The risk assessnent was perforned for exposures to
groundwat er at both ST20 and ST41. Exposure to the contaminated soil identified at ST41
is unlikely due to the depth to contam nation (greater than ten feet). There is no
surface water at ST20, and significant surface soil contam nation was not detected.
Exposure to contami nated surface water, sedinment and surface at ST41 was not consi dered
The IRA elimnated the conpl eted pathway for surface water exposure. In addition, the
current and future |and use, and the fact that the contam nation detected in sedi ment and
surface soil was |ocated on a steep enbanknent, nmake exposure highly unlikely.

Future exposures at ST41 are likely to be equivalent to current exposures because there
are no plans for further devel oping the area, which is zoned for undevel oped recreationa
use. However, to evaluate the possibility that any future devel opnent may result in
unacceptabl e risk or hazard as a result of contam nants present in groundwater, it was
assuned in the risk assessnent that contact with groundwater will occur under the

condi tions of exposure of residential use, as required by EPA Region X. This is a
conservative assunpti on because residential use of this area is highly unlikely due to the
site physi ography and geol ogy.

At ST41, contaminated surface water and sedi nent |ocations are on a steep enbanknent
directly north of Loop Road. Substantial anounts of contam nated sedi ment and soil were
renmoved during the construction of the IRA and since the area sustains only infrequent
recreational use, contact with contam nated surface water, sedinment or surface soil is
extrenely unlikely and would be limted to dernal exposure. The aquifer at ST41 is al so
of sufficiently poor quality (lowyeild) that it would not likely support a residentia
well. Furthernore, restrictions applied as part of the renedy at OJ2 would not allow the
contam nated aquifer to be used to supply groundwater for use at the base

Risk as a result of exposure to contami nants in groundwater underlying ST41 and ST20 are
al so quantified assum ng comercial/industrial |and use. Contact wi th groundwater under
the conditions of exposure of a commercial/industrial scenario are equally unlikely
because the conatam nated aquifer is not allowed to be used to supply groundwater for



either residential or comercial/industrial use (El nmendorf AFB Policy, 1994).

Furthernore, based upon the poor yield of the aquifer at ST41, it is unrealistic to expect
it would be suitable for recreational or commercial use. It was assumed only to provide a
conparison with risks and hazards esti mated under the conditions of exposure of a
residential |and-use scenario. The exposure pathways eval uated for each exposure scecario
are listed in Table 6-1. Risks were cal cul ated usi ng exposure point concentrati ons equa
to the highest concentrations detected. Exposure paraneters are provided in Tables 6-2
and 6-3.



Table 6-1

Scenari o

Future Residenti al

Fut ure Conmerci al /
| ndustri al

Summary of Exposure Scenarios Eval uated for OJ2

Description Mat ri x

I ndi vidual resides in the source G oundwat er
area as it now exists; use of

groundwat er from the under-

Iying aquifer for domestic

pur poses.

I ndi vi dual works in area; G oundwat er
occasional |y uses groundwat er

fromthe underlying aquifer

for consunption only.

Pat hways

I ngestion inhal ation
dermal contact.

I ngesti on

Exposure
Concentrations

Anal ytical groundwater
data from nonitoring
wel | s.

Anal ytical groundwater
data from nonitoring
wel |'s.



Tabl e 6-2
Exposure Paraneters Used in O R sk Assessnent

I ngestion of Chenicals in Resi dential RVE
G oundwat er :
I ngestion rate (L/day) 2
Exposure frequency (days/yrs) 350
Exposure duration (yrs) 30
Body wei ght (kg) 70
Averagi ng time (days)
Noncar ci nogens 10950
Car ci nogens 25550

I nhal ati on of Chemicals in Goundwater Wile Showering

Maxi mum chem cal concentration in

air Si t e/ Chem cal - Specific
Inhal ation rate (L/hr) 600
Exposure frequency (days/yr) 350
Exposure duration (yrs) 30
Exposure tinme (hrs/day) 0.24
Showering tinme (hrs) 0.08
Fraction volatilized (unitless) 0.75
Flow rate (L/hr) 1800
Vol ume air (L) 9800
Body wei ght (kg) 70
Averagi ng tinme (days)

Noncar ci nogens 10950

Car ci nogen 25550

Resi denti al
Aver age

1.4
275

70

3285
25550

Commerci al /
I ndustrial RMVE

1.0
250
25
70

9125
25550

Si t e/ Chemi cal - Specific

600
275
9
0.24
0.08
0.75
1800
9800
70

3285
25550

Dermal Absorption of Chemicals in Goundwater Wile Showering

Maxi mum chem cal concentration in

Si t e/ Chem cal - Specific

Chemi cal - Specific

wat er (ng/L) Site/ Chemi cal - Specific
Surface area contacted (cn?) 20000 20000
Perneability constant4 (cm hr) Chenmi cal - Specific
Exposure frequency (days/yr) 350 275
Exposure duration (yrs) 30 9
Exposure tinme (hrs/day) . 017 0.12
Showering tinme (hrs) 0.08 0.08
Fraction volatilized (unitless) 0.75 0.75
Flow rate (L/hr) 1800 1800
Vol unme air (L) 9800 9800
Conversion factor for water (L/cnB)
Body wei ght (kg) 0. 001 0. 0001
Averagi ng time (days) 70 70
Noncar ci nogens 10950 3285
Car ci nogen 25550 25550

RVE = Reasonabl e Maxi mum Exposure
L/day = Liters per day



Tabl e 6-3
Pernmeabil ity Constants for Dernal Exposure at OUJ2

Anal yte Perneability Constants
1, 1- Tri chl or oet hane 1. 7E- 02
1,1, 2, 2-Tetrachl or oet hane 9. OE- 03
1, 1- D chl or oet hane 8. 9E- 03
1, 1- D chl or oet hene 1. 6E- 02
1, 2-Tri chl or obenzene 1. 0E-01
1, 2- D br onpet hane 3. OE-03
2- Met hyl napht hal ene* 1. 5E-03
4- Met hyl - 2- Pent anone* 1. 5E-03
Ant i nony* 1. 5E-03
Arsenic 3. 2E-04
Bari um 1. 5E-03
Benzene 1.1E-01
Benzo( a) pyr ene 1. 2E+00
Beryllium 3. 2E-04
Bi s(2- Et hyl hexyl ) pht hal at e 3. 3E-02
Br onoret hane 3. 5E-03
Cadmi um 3. 2E-04
Carbon Tetrachl ori de 2. 2E-02
Chl orof orm 1. 3E-01
Chl or onet hane 4. 2E- 03
Chr om um 2. 0E-03
Copper * 1. 5E- 03
Di chl or odi f1 uor onet hane 1. 2E-02
Et hyl benzene 1. 0OE+00
Hexachl or obut adi ene 1. 2E-01
Manganese* 1. 5E- 03
Mer cury 1. OE- 03
Met hyl ene chl ori de 4. 5E- 03
Napht hal ene 6. 9E- 02
N ckel 1. OE- 03
Nitrate 1. 5E-03
Pet r ol eum hydr ocar bons* 1. 5E-03
Pol ychl ori nat ed bi phenyi s 1. 0OE+00
Tet rachl or oet hene 7. 9E- 03
Thal I'i unt 1. 5E- 03
Tol uene 1. 0OE+00
Tri chl or oet hene 2.3E-01
Tri chl or of | uor onet hane 1. 7E- 02
Vanadi unt 1. 5E-03
Vi nyl chloride 7. 3E-03
Xyl ene 8. OE- 02
Zinc 6. OE- 04

* PCs were not avail able for these contaminants, therefor the PC for water (1.5-03) was
used.



The followi ng sections summari ze human ri sks associated with exposure to site contam nants
and provide potential renedial action criteria

6.1.3 Ri sk/ Hazard Associated with ST20

Data generated from subsurface soil sanpling indicated that contam nati on was present at a
depth greater than 10 feet bel ow ground surface. Since routine excavation in the area to
repair and install underground utilities would not be conducted at a depth greater than 10
feet, no pathway to potential receptors exist when these activities are perforned. In
addition, while a risk was identified at ST20 in the groundwater, this risk was based on
the highly conservative residential scenario, and is based prinarily on constituents
enmanating froman upgradi ent source. Under a nore reasonable industrial scenario, the
cause of elevated risk is limted to manganese concentrations, which area at |evels
simlar to those found in other contam nated and uncontam nated areas on base, and within
t he Anchorage Bow .

The risk assessnent performed for groundwater at ST20 determ ned that exposure would
result in an unacceptable risk to human health. Several COCs posed a risk of greater than
1in 10,000. Al so, other COCs had hazard indices greater than one. Table 6-4 provides a
summary of naxi mum unacceptabl e site risk/hazard associated with each COC at the site for
both the residential and comercial/industrial exposure scenarios. Maxi mum unacceptabl e
ri sk/ hazard occurs at upgradi ent nonitoring wels B2MVand B4AMNfor all of the COCs I|isted
except h benzene

Benzene is the only organic COC identified at ST20. The naxi mum concentration at
nmonitoring well ST20-02, in the fall of 1991, was 440 ug/L. The associated risk

cal cul ated using the residential exposure scenario was determined to be 3.0E-04. Wen the
comrerci al /industrial exposure paraneters were applied, the calculated risk dropped to a
level of 5.9E-05. 1In addition, data generated during the R indicate that the source of

t he benzene contam nation is upgradi ent of the forner ST20 underground storage tank (UST).
A concentration of 400 ug/L in nonitoring well ST20-01, which is approxi mately 200 feet
upgradi ent of the former UST, was detected. However, data collected in 1990 was not used
in the risk assessnment because it did not neet the quality assurance/quality contro

(Q¥ Q) requirenents for assessing risk

Figure 6-1 depicts the unacceptable risk/hazard for each COC at ST20. The greatest risk
occurs to the northeast of the forner UST |ocation, and is due to netals contam nation
Lead occurrences over 50 ug/L are plotted on Figure 6-1. Lead risks were cal cul ated using
EPA' s Bi okenetic Uptake Mbdel. EPA has determined that a blood-lead | evel of 10 to 15

m crograns of |ead per deci-liter of blood (ug/dl) represents a level of concern. It is
generally accepted that if no nore than 5% of exposed children are estinmated to have bl ood
lead | evels of 10 ug/dl, there will be no significant health risk due to lead. The |ead
level in one well, ST20-MAMLO, narginally exceeded the EPA | ead uptake/ bi okenetic nodel for
children. Lead results used in the risk calculations are for total lead, and are likely
indicative of instrunment detection of |ead absorbed onto particulate natter in the
groundwat er. When dissolved lead is considered, lead levels fall within an acceptable
range. Source Area ST48 (under investigation as part of the SERA progran), located in the
vicinity of nonitoring wells B2MNand BAMAN is the suspected source of this contam nation

When the commercial /industrial scenario is applied, the carcinogenic risk is within an
acceptabl e range. Only the non-carcinogenic hazard i s above acceptable |evels. The cause
of this risk at ST20 is linmted to elevated | evel s of nanganese in the groundwater. The
el evat ed manganese concentrations were detected in sanples fromwells ST20-01, ST20-01

and ST20-03, with hazard indices of 7.2, 6.1 and 12.7, respectively. It should be noted



t hat nmanganese has been found at simlar |evels throughout the base in both contam nated
and uncontam nated areas, and at other locations within the Anchorage Bowl, and that the
level s detected are within the range anticipated for nanganese in glacial soils (US. Ar
Force, 1994).

In summary, groundwater at ST20 woul d pose and unacceptabl e risk/hazard to human health
however, the source of contami nation appears to be due to fuel releases at the upgradient
site ST48. ST48 is currently being addressed under the SERA program and a Corrective
Action Plan is due in 1995

<I M5 SRC 1095112R>



Table 6-4
ST20 G oundwat er
Summary of Risk

Conpound Maxi mum Locati onl Resi denti al Conmrerci al / I ndustri al

Concentration Ri sk/ Hazar d? R sk/ Hazard
(ng/L)

Benzene 440 ST20- 02/ F91 3. 0E- 04 4. 6E- 05

Nitrate 150, 000 ST20- 04/ F91 2.6 H <1.0 H

Arsenic 180 B2MW F92 3. 7E-03/16.4 H 1.1E-03 5.9 H

Beryl lium 8.3 B4MN S92 4.2E-04 1.2 E-04

Chrom um 570 B4AMN S92 3.7 H 1.1 H

Lead 600 B2MN F92 YES3 YES3

Ni ckel 1200 B4MN S92 1.6 H <1.0 H]

Manganese 32,400 BAMN S92 192.6 HI 63.4 H

Thal i um 230 B2MN F92 78.8 Hi 28.1 H

Vanadi um 970 B4MN F92 3.9 H 1.4 H

1 Location is nmonitoring well

F91).

nunber followed by the sanpling event, (i.e., Fall 1991

2 Risk/Hazard for each scenario were cal cul ated usi ng naxi mrum concentrated provi ded for
exposure point concentration and ot her exposure paraneters provided in Table 9 of this

docunent .

3 Exposure to lead levels greater than 50 ug/L will result in toxic effects to human

heal t h.

EPA' s upt ake Bi oki nectic Model .

Toxic effects fromlead concentration >50 ug/L cannot be quantified using



6.1.4 Ri sk/ Hazard Associated with ST41 Tank Spil

The risk assessnent at ST41 was perforned for groundwater only. Exposure to the

contam nated soil identified at ST41 is unlikely due to the depth to contam nation
(greater than ten feet). Contam nated surface water and sedi ment |ocated on a steep
enbanknent directly north of Loop Road. Exposure to contam nated surface water, sedinent
and surface soil at ST41 was not consi dered because the I RA elinminated the conpl eted
pathway for surface water exposure, and renoved substantial anounts of contam nated

sedi nent and soil during construction. Since the area sustains only infrequent
recreational use, and because of the |ocation of the contam nation on a steep enbanknent,
contact with contam nated surface water, sedinent or soil was deened unlikely, thereby
negating the need for calculating risks for these nedia

The risk assessnment determ ned that exposure to contam nated groundwater at ST41 woul d
pose an unacceptable risk to human health (greater than 1 in 10,000). Furthernore, the H
is greater than 1. Table 6.5 provides a conparison of risks associated with the
residential and commercial /industrial exposure scenarios for naxi mum concentrati ons of al
COCs detected. 1In cases where the naxi mumrisk/hazard occurs in a free product area, the
hi ghest risk/hazard calculated for wells without free product is also provided. The COCs
exhi biting an unacceptabl e risk/hazard using residential exposure paraneters are BTEX
(benzene, toluene, ethylbenzene, exylenes), arsenic, beryllium nanganese, and thallium

Ri sk/ hazard associated with arsenic under the residential scenario is 1.6E-03/6.9 H

This drops to 4.6E-04/2.5 H when a comercial/industrial scenario is exam ned. Manganese
at the hi ghest exposure point concentration exhibits a residential H of 173.9. Using
commerci al /i ndustrial exposure paraneters the hazard index drops to 56.9. Al though risks
were cal culated for these constituents, the statistical evaluation of arsenic concl uded
that the arsenic concentrations detected were not statistically different fromresults
fromdata collected by the USGS in the Anchorage Bow area which were used for background
conmparison (U S. Air Force, 1994). In addition, the el evated nanganese concentrations can
be attributed to the occurrence of biological activity associated with natural attenuation
whi ch has been shown to be occuring at ST41. Manganese, along w th dissol ved oxygen
nitrate/nitrite, sulfate, and other ionic species play an inportant role in the
reduction/ oxi dation reactions which occur during active bi odegradati on of petrol eum
conmpounds see Section 5.2.6). There is no anthropogenic source for these netals at ST41

Al though the risk assessnent determned thalliumand berylliumto COCs with a residentia
ri sk/ hazard of 61.6 and 2.5E-04, respectively, they were only detected 1 and 3 tines out
of 93 sanples analyzed. Due to the sporadic nature, thalliumand berylliumare not

consi dered to pose an unacceptable risk at ST41

When excl udi ng areas where free phase petrol eum product has been found floating on the
water table, the maxi numrisk associated with benzene was determned to be 2.4E-04. Wen
a comercial/industrial scenario is applied risk drops to less than 1. 0E-06. The naxi mum
concentration of benzene detected within the free product plunme was 30,000 ug/L. Wen
this concentration was input as an exposure point concentration, a residential risk of
2.0E-02, and a comrercial/industrial risk of 3.0E-03 were cal cul at ed.

In addition to evaluating risk at ST41, selection of the final renedy nust take into
account that groundwater nust be renediated to conply with federal drinking water

st andards (Maxi mum Cont am nant Levels, MCLs). The MCLs for ST41 COCs are provided for
reference in Table 6-5. 1In areas historically free of product, the COCs whi ch exceeded
primary MCLs for drinking water include: benzene, ethylbenzene, and thallium |[In areas
where fuel product has been historically present, all COCs with MCLs exceeded the MCLs



Tabl e 6-5

Conpound

Areas Wthout Free Product

Benzene

Et hyl benzene
Xyl ene
Arseni c
Beryl |ium
Manganese

Thal | i um

Areas Wth A Hi story of Free Product

Benzene
Et hyl benzene
Tol uene

Xyl ene

Bi s(2- et hyl hexyl ) pht hal at e

H

1 Location is nmonitoring well

F91).

ST41 G oundwater Summary of Risk

Maxi mum

Concentration

(ng/ L)

1,100
3, 800
4, 200
76
4.0
29,100

61.6 H

30, 000
4,700
20, 000

26, 000

150, 000

Locati onl

ST41- 07/ F91

ST41- 19/ F92

ST41- 19/ F92

ST41- 22/ S92

ST41- 10/ F91

ST41- 25/ S92

ST41- 16/ F92

ST41- 16/ S92

ST41- 16/ F92

ST41- 16/ F92

ST41- 16/ S92

ST41- 28/ F91

1.6E-03/6.9 H

2.5E-04

173.9 H

61.6

2. 0E-02

5.0 H

13.6 HI

5.9 H

2. 6E-02/217 H

nunber followed by the sanpling event, (i.e.

Resi dential 2 Commercial/lndustrial?

Ri sk/ Hazar d Ri sk/ Hazar d
7.4E-04 1.1E-04
3.1 H <1 H
1.2 H <1 H

4.6E-04/2.5 H

6. OE- 05

56.9 H

22.0 H

3. 0E-03

4.0 H

1.2 H

<1l H

7.3E-03/73.4

Fall 1991 =

2 R sk/Hazard for each scenario were cal cul ated usi ng naxi mnum concentrated for exposure
poi nt concentration and ot her exposure provided in Table 6-2 of this docunent.



When appl ying residential exposure point concentrations to wells containing free product,

t ol uene, ethyl benzene, and xylene are found to have H's of 13.6, 5.0, and 5.9
respectively. This is an unacceptable hazard to human health. However, in the

comercial /industrial scenario, the H of toluene drops to 1.2 and the H's of ethyl benzene
and xylene are <1.0, which is within the acceptabl e range

Figure 6-2 highlights maxi mumrisk, by well, associated with exposure to fuel-related
conmpounds in groundwater. Unacceptable site risk/hazard (>1.0E-04 or >1.0 H) are only
found at wells within the free-product plunme under the commercial/industrial scenario. In
the residential scenario, only one |ocation outside the free-product plume, ST42-W7,

exhi bits an unacceptable risk, 2.4E-04 resulting fromel evated benzene concentrations

6.1.5 Uncertainties Associated Wth the R sk Assessnent

Heal th ri sk assessnent nethodol ogy has inherent uncertainty associated with how accurately
the calculated risk estinmates represent the actual risk. The effects of the assunptions
and the uncertainty factors may not be known. Usually, the effect is difficult to
quantify nunerically (e.g., in terns of an error bar). As aresult, the effect is

di scussed qualitatively. Some of the assunptions and uncertainty factors associated with
the baseline risk assessnent include the follow ng.

The assessnment used the EPA Region X residential |and use scenario,
whi ch assunes consunption and domestic use of contam nated groundwat er
and is therefore highly conservative (may overestimate risk);

The assessnment used predom nantly EPA Region X default exposure
assunptions, which are typically based on 90th to 95th percentile val ues
and are therefore highly conservative (nmay overestinmate risk);

Exi sting concentrations are assuned to be the concentrations antici pated
in the future, such that no reduction through natural degradation and
attenuation over tinme occurs (rmay overestinmate risk);

No i ncrease through additional contami nation is assuned (nay
underestimate risk); and

Potenti al degradation products of existing organic constituents are not
consi dered (rmay overestinmate or underestimate risk).

Free product is expected to dimnish at ST41
<I MG SRC 1095112S>

6.2 Ecol ogi cal Ri sk

An ecol ogical risk assessment was conducted at ST41. Ecol ogical evaluation of ST20 was
not undertaken, as described bel ow. The ecological risk assessnent conducted at ST41
consi sted of an ecol ogi cal screening evaluation involving identification and
characterization of the biological resources at risk, devel opnent of the ecol ogi ca
conceptual site nodel, identification of the contam nants of ecol ogi cal concern (CCEGCs),
di scussion of the potential toxicological effects of the sel ected COECs, selection of
assessnent end points, initial quantification of toxicity and risk characterization, and
di scussion of future data needs for biological diversity assessnents and/or popul ation
studi es, that would be conducted if deened necessary. The ecological risk assessnment was



conducted in accordance with the foll ow ng gui dance docunents

1 Ri sk Assessnment Qui dance for Superfund Volume 1 - Human Health
Eval uati on Manual (EPA, 1989);

General Quidance for Ecol ogical R sk Assessnent at Air Force
Installations (Mtre Corporation, 1990); and the

Framewor k for Ecol ogi cal R sk Assessnent (EPA, 1992b).

6.2.1 Ecol ogi cal Eval uation of ST20

No sensitive ecol ogical areas are present at ST20. ST20 is located in an industrial area
where ground cover consists of buildings, pavenent, and nowed grass. Because of its
location in a devel oped area of the base, use of the area by plants and animals is
limted; and, therefore no ecol ogical risk assessnment was conducted specifically for ST20.

6.2.2 Ecol ogi cal Eval uation of ST41

Based on cal cul ated ecol ogi cal quotients, frequency of detection, and detected
concentrations, the COECs at ST41, in approxinate order of decreasing concern, are

di esel -range hydrocarbons, gasoline-range hydrocarbons, PCP, nercury, 2-nethyl naphthal ene
napht hal ene, benzo(a)pyrene, alum num and |ead. The naxi mum concentrati ons of each
constituent were used to calcul ate ecological risk; therefore, the ecol ogical risk
assessnent was based on the nobst contanminated surface water detected at ST41. This
contam nation was not detected in the wetlands area northwest of the site. As a result,
the exposures cal cul ated are conservative with respect to the inpact on ecol ogi ca
resources in the wetland area. Even though the ecol ogical risk was cal cul ated using
conservative assunptions, mninal risk was identified. This is primarily the result of
contam nant occurrences being limted to very snmall, localized areas.

In addition to ecological risk, conpliance with State of Al aska surface water quality
criteria (SWQX) are also considered as part of the ecol ogi cal assessnment. These SWX
standards are presented with the COCs identified at ST41 in Table 6-6. Attai nnent of
these standards is currently being achi eved through the operation of the IRA In general

| ocal i zed wood frog and shrew popul ations at the ST41 area are nost likely to be at risk
fromingestion of COECs. Wod frogs and snmall nammal popul ati ons nmay al so be at risk from
i nhal ation of and dernmal contact wi th gasoline-range hydrocarbons and di esel -range

hydr ocarbons. Wod frog tadpoles may be at risk fromexposure to | ead and ot her

contam nants in surface water and sedi ment. Because of their snall home range size,

i ndividual s of these species living in contam nated areas nmay be frequently exposed.

Passerine bird populations nmay also be at risk fromingestion of COECs at ST41. However,
this exposure is expected to be limted because el evated concentrati ons of nost

contami nants appear to be confined to snall areas, and the honme range of nost individua
passerine birds is expected to include, but not be limted to, portions or all of the ST41
area

Since the IRA at ST41 elimnates the prinmary ecol ogi cal exposure pathway by intercepting
the surface water seeps that discharge into wetlands, the environnental risk assessnent

did not identify significant ecol ogical inmpacts warranting any additional action

6.3 Concl usi ons



Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this Record of Decision, may present an

imm nent threat and substantial endangerment to public health, welfare, or the
envi ronnent .



Tabl e 6-6
Sunmary of ST41 Surface Water Results Wth
Surface Water Quality Criteri a*

Conpound Maxi mum Locati onl Al aska Surface
Concentration Water Quality

(ug/ L) Criteria (ug/lL)

Benzene? 1, 500 ST41- SW 03/ S93 10a

Tol uene? 380 ST41- SW 03/ S93 10a

Et hyl benzene? 4,200 ST41- SW 03/ S93 10a

Total xyl enes? 2,900 ST41- SW 03/ S93 10a

1, 2-Di chl oroet hane 33 ST41- SW 05/ S93 10a

Ar seni c2 63 ST41- SW 09/ F92 **

Manganese? 9, 700 ST41- SW 10/ F92 **

Lead 41 ST41- SW 09/ F92 **]

Thal | i unt 440 ST4- SW 04/ F92 *

D esel 2 12, 000, 000 ST4- SW 09/ F92 15b

Gasol i ne? 59, 000, 000 ST41- SW 09/ F92 15b

1 Location is sanple nunber followed by the sanpling event, (i.e., Fall 1991 = F91).

2 Constituents identified as Contam nants of Concern (COCs) as outlined inthe QU2 RI/FS
(U S Air Force, 1994).

a Based on total aromatic hydrocarbons.
b Based on total hydrocarbons.

* Limted to conpounds of potential concern identified by follow ng procedures consi stent
wi th EPA Region X Suppl enment Ri sk Assessnent CQui dance for Superfund (EPA, 1991c).

**  Substances shall not individually or in conbination exceed 0.01 tines the | owest
nmeasured 96 hour LC50 for |ifestages of species identified by the departnent as being
the nost sensitive, biologically inportant to the location, or exceed criteria cited
in the State of Alaska Water Quality Standards (18 AAC Ch. 80, 1995).

NC No criteria for this exposure.

N A Not avail abl e.

LCEL - Lowest (bservable Effect Level



7.0 DESCRI PTI ON OF ALTERNATI VES

A feasibility study (FS) was perfornmed as part of the OR RI/FS process. The Feasibility
Study recommended that OU2, source area ST41 be considered for renmedial action because of
the potential risk fromunrestricted industrial use of groundwater containing dissolved
contam nants, the exceedance by groundwater constituents of Prinmary MCLs established under
the Safe Drinking Water Act, and the presence of free phase petrol eum product floating on
the water table. The Baseline Ri sk Assessnent concluded that the greatest risks at ST41
are associated with benzene in the shallow groundwater. The section of the Record of

Deci sion describes the renedial alternatives in the FS. For nore details, the Q2 FS
shoul d be referenced (U S. Air Force, 1994).

7.1 Renedi al _Action bjectives for ST41 Tank Spil

Remedi al action objectives were devel oped to specify actions necessary to protect hunman
health and the environnent. These objectives define the contam nants of concern, exposure
routes and receptors, and renedi ation goals, which are defined as an acceptabl e

contami nant |evel for each exposure route. Renedial action objectives were devel oped
based on assunptions rmade during the RI/FS and deci si on nmaki ng process incl uding

1 The prinmary contributor to unacceptable risk is the presence of free
phase petrol eum product floating on the water table;

The potential for mgration of contam nants to downgradi ent receptors is
|l ow due to the fine-grained nature of the subsurface soils;

Soils contamnated with fuel -related constituents in the vicinity of the
pi ping around ST41 may be contributing to groundwater contam nation; and

Fuel has | eaked fromvalve fittings, valve pits, and cracks in the
pi ping system and not fromthe underground storage tanks.

Speci fic renedial action objectives are

1 Prevent ingestion and contact w th groundwater containing contani nants
in concentrations in excess of background or MCLs, whichever is greater

Prevent use for aquaculture, or if aquaculture use is proposed in the
future, treat water to an acceptable | evel

Prevent contam nated seep water (surface water) fromentering wetl ands

Reduce further mgration of contam nants due to free phase product
currently on water table, and any residual product that nay exist in
pi pi ng and under ground t anks;

Prevent migration of contami nants found in soil that would result in
groundwat er contam nation in excess of MCLs or health-based | evels; and

Attain residual contam nant |evels which would restore groundwater as a
potential source of drinking water

Conpliance with all action-, chemcal-, and |ocation-specific ARARs
(defined in Section 10, Statutory Determ nations).



Final renediation goals for groundwater include prevention of ingestion or direct contact
wi th groundwat er containing contam nants in concentrations in excess of background or
federal drinking water standards (Primary MCLs):

Cont am nant MCL (ug/L)
Benzene 5.0
Et hyl benzene 700.0
Tol uene 1, 000.0
Xyl ene 10, 000.0

Final renediation goals for surface water and seeps include conpliance with |ocation and
chem cal specific ARARs. The |ocation specific goal is avoidance of |ong and short-term
adverse inpacts associated with destruction or nodification of the wetlands area. The
chem cal specific goal includes conpliance with state surface water quality criteria
(SWXCs, see Table 6-6):

Cont am nant State SWOC (ug/L)*
Benzene 10
Et hyl benzene 10
Tol uene 10

* State water quality standards for each constituent are based on total aromatic
hydr ocar bon concentrations

If aquaculture use is proposed in the future, the water used will be treated to acceptable
aquacul ture | evel s.

7.2 Renedi al Al ternatives for ST41 Tank Spill

To attain renedial action objectives for free-phase petrol eum product floating on the

wat er table, surface water seeps, contam nated groundwater, and source control at ST41l, a
wi de range of possible alternatives were evaluated in the feasibility study. Four

al ternatives addressi ng groundwat er contam nation and three for control were considered
for inplenentation and presented in the Proposed Plan. Each of these alternatives is
described in the following sections. The alternative for addressing free product, surface
wat er and seeps is also discussed. Al costs are based upon a 10% di scount rate over the
life of the alternative. Actual costs may vary by +100%to -50%

7.2.1 Free Product, Surface Water and Seeps

Inherent to each alternative except the no-action alternative, is the continued operation
of the IRA until such point that all technically practicable product is recovered

di scontinuati on woul d not be deleterious to surface water (wetlands) or seeps, and it can
be established that natrual attenuation will effectively address any renmining free
product or dissolved phase constituents in groundwater through |ong term nonitoring.
Qperation of the IRA would be anticipated as long as it is necessary to prevent adverse
inpact to the environnment. The alternatives for groundwater do not include the cost of
continued operation of the IRA specifically for product, surface water, or seep
mtigation. The original estinmated cost for operati on and nai ntenance of the | RA was
$27,500 annual ly. Actual 1994 costs approxinate $85,000 for operation between 16 May and
31 Decenber 1994



7.2.2 Alternatives for G oundwater

Alternative GIl: No Action

Capital Costs: $0.0

Aver age Annual Costs: $0

Total Present Wrth Costs: $0

Tine to Conpl ete C eanup: Not Applicable

Eval uation of this alternative is required by CERCLA to use as a baseline reflecting
current conditions without any cleanup. This alternative is used for conparison with each
of the alternatives. Wile natural processes shoul d degrade and reduce the concentrations
of benzene at ST41 to acceptable levels, this alternative does not include any long term
nmonitoring to ensure the effective cleanup tine. Al though this alternative does not
include the continuing operation of the IRA costs for discontinuing its operation are not
included. There are no costs associated with this alternative.

Alternative GI1Il: Natural Attenuation with Institutional Controls, Long Term Monitoring
for G oundwater

Capital Costs: $1, 500

Aver age Annual Costs: $79, 000

Total Present Wrth Costs: $713, 700 (based on a 10% di scount rate per year)
Estimated Time to Conpl ete d eanup: 21 years

This alternative includes long termnonitoring to ensure naturally occurring physical,
chem cal and bi ol ogi cal processes continue to degrade and reduce the concentrations of
contam nants. The exact rates of attenuation and degradati on are unknown at this site.
Cont ami nants di ssolved in groundwater are known to degrade, however the degradation rate
depends on environnmental factors and the contam nant species. Conservative estimates
based on nodel i ng show t hat benzene concentrations will be reduced bel ow t he naxi num
contam nant level (MCL) of 5 ug/L in approximately 21 years. Benzene is used since this
constituent is expected to be the nost difficult to reduce to MCLs. Monitoring of water
and soil is necessary to assess the rate of attenuati on/degradation.

The long termnonitoring programprovides information on the degradation rates and will
nmonitor plunme migration. The plune is not predicted to escape the existing nonitoring
wel | network. The purpose of the nonitoring is to ensure that the plune does not mgrate
to potential receptors, and to verify whether natural attenuation is occurring. |If
nonitoring indicates a longer tine period for groundwater recovery is required, the EPA
and ADEC wi Il reevaluate the need for additional renedial action. The continued operation
of the IRA, considered as the alternative for free product, surface water, and seeps, wll
contribute to source renoval .

Institutional controls are also included as part of this alternative. E nmendorf AFB has
i npl enented a base policy prohibiting the use of the shallow aquifer as a drinking water
or aquacul ture supply source.

Alternative GIlIl1: Limted Collection and Treatnent of Goundwater, Natural Attenuation
wi th Long- Term Moni toring

Capital Costs: $1, 500
Aver age Annual Costs: $250, 000
Total Present Wrth Costs: $2, 998, 000 (based on 10% di scount rate per year)

Estimated Time to Conpl ete d eanup: 21 years



In this alternative the | RA recovery and treatnent systemwill be operated after the
free-product is renoved fromthe site and continued until the groundwater contam nant
concentrations upgradient of the |RA systemare lowered to MCLs or acceptable risk |evels.
The prinmary purpose of the IRA shifts froma free product recovery systemto a groundwater
recovery and treatment systemafter the all technically practicable free product is
renmoved. Conservative estimates indicate that the benzene contam nated groundwater within
reach of I RA systemw ||l achieve MCLs in 17 years

The estimated tinme to conplete the cleanup of the entire site is 21 years since natrua
attenuation is the only cleanup nmechani smfor groundwater downgradi ent of the | RA system
The long termnonitoring programand institutional controls have the sane goals as
alternative GII.

Alternative GI1V: Conplete Goundwater Collection and Treatnment, Long Term Monitoring and
Institutional Controls

Capital Costs: $218, 000
Aver age Annual Costs: $254, 000
Total Present Wrth Costs: $2, 981, 000
Estimated Time to Conpl ete d eanup: 17 years

This alternative involves addi ng groundwater recovery wells and/or trenches to the
existing | RA system The entire contami nation plunme at ST41 woul d be captured and treated
until the groundwater concentrations reach MCLs, or acceptable risk |levels are attained
Conservative estinmates based on nodeling indicate that the site will be cleaned up in 17
years. The long termnonitoring programand institutional controls proposed for this
alternative have the sane goals as Alternative GlI.

7.2.3 Al ternatives for Source Contro

The pi pi ng associated with the underground storage tanks along with the residual soi
contami nation around the piping are a probable continuing source for groundwater
contam nation. Abandonnent of the underground storage tanks is required in accordance
with State underground storage tank regul ations.

Three alternatives are presented for abandonment of the underground storage tanks and
associ ated pi ping as described bel ow

Alternative S-1: No Action

Aver age Annual Costs: $0.0
Total Present Wrth Costs: $0.0
Tine to Conpl ete C eanup: Not Applicable

Eval uation of this alternative is required by CERCLA. This alternative is used for
conparison with each of the alternatives. This alternative |eaves the existing tanks

pi ping, and soil in-place as they are today.

Alternative S-11: In-Place Tank Abandonnent and Pipi ng Renova

Capital Costs: $1, 160, 00

Total Present Wrth Costs: $1, 160, 000

Tine to Conpl ete C eanup: Less than one year

This alternative involves the cleaning of all four tanks and filling themw th an inert

material such as sand or gravel. Tank sludges will be disposed of in a facility



consistent with the off-site disposal rule for CERCLA-derived waste. Contam nated rinse
water will also be disposed in a pre-approved manner, possibly being treated in the IRA
system if appropriate. This alternative also includes the excavation and renoval of the
pi ping system associated with the tanks. Contam nated soil associated with the piping
system woul d be addressed by renoval of all soil shown to contain | eachabl e concentrations
of fuel-related constituents. Treatnent and/or disposal of and unknown vol une of

contam nated soil will be in accordance with all applicable state and federal regul ations,
including 18 ACC 78.310, and the off-site disposal rule for CERCLA-derived waste
Petrol eum contam nated soil resulting fromleaks in the UST system nay be transported
offsite, subjected to |l owgrade thernmal treatnent, and then recycled as road nateri al

Alternative S-111: Conplete Tank and Pi pi ng Renova

Capital Costs: $3, 785, 000

Total Present Wrth Costs: $3, 785, 000

Tine to Conpl ete C eanup: Less than one year

This alternative involves the cleaning, denolition and disposal of all four tanks. It
al so includes the excavation, renoval and disposal of the piping systemassociated with
the tanks, and the renoval of an unknown quantity of contam nated soil. Al wastes

generated during tank and pi ping cleaning and renoval will be disposed of and treated in a
pre-approved nmanner in accordance with applicable state and federal regul ations.

8.0 SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

In accordance with federal regulations, the four groundwater alternatives and three
alternatives for source control were eval uated based on the nine criteria presented in the
Nati onal Contingency Plan. The results of this analysis are discussed in this section

The nine criteria used to evaluate the renedial alternatives and identify a preferred
alternative are as follows:

Overall protection of human health and the environnent;
Conpl i ance with ARARs;

Long-term effecti veness and per manence

Reduction of toxicity, nobility, and vol une through treatnent;
Short-term ef fectiveness;

I mpl emrent abi lity,

Cost ;

State Acceptance; and

Communi ty Acceptance

The followi ng analysis briefly reviews and conpares each of the alternatives for
groundwat er and source control with the evaluation criteria. The alternatives for surface
wat er and seeps were subjected to a sinmlar evaluation in the selection of the interim
action remedy at ST41. This conparative process is incorporated into the | RA Record of
Deci sion, which is part of the Admnistrative Record for QOUJ2.

8.1 Threshold Criteria

Overal | protection of human health and the environnment and conpliance with ARARs are
threshol d requirenents which nust be net by each alternative for the alternative to be
eval uated further

8.1.1 ST41 G oundwat er




Overall protection of human health and the environment. Alternative GII, GIIlI and GIV
provi de adequate protection of human health and the environnment by reduci ng contam nant
levels to below MCLs. The MCL for benzene will be achieved in 21 years or less with
Alternatives GII and GIII and in 17 years or less with Alternative GIV. Alternatives
Gll, GIIl and GIV will reduce contanminant |evels to belowthe ML before the

contami nation can mgrate beyond the existing ST41 nonitoring well network. This is based
on the assuned rate of groundwater mgration, no new contam nant |oadi ng, and conti nued
operation of the IRA as necessary. The institutional controls (i.e., base policy

prohi biting the devel opnent of the shallow aquifer as a drinking water or aquacul ture
supply source) conbined with the unlikelihood of devel opnment of the site for future
residential or comrercial activities prevent future exposure to the contam nated
groundwater. CQurrent exposure risk is mninmal because no drinking water or industrial

wat er supply wells exist at ST41.

Alternative G| does not address renediation of the effected groundwater and seeps. Since
this alternative does not neet the threshold criteria requiring protection of hunman heal th
and the environnent, or conpliance with ARARs, it is elimnated fromfurther eval uation.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs). Alternatives
Gll, GIlIl and G1V are expected to nmeet chem cal specific and | ocation specific ARARs,
given the estimated cleanup tine frames. Chem cal specific ARARs include conpliance with
federal drinking water standards for the groundwater, and renoval of soil with | eachable
POL contami nation. Location specific ARARs include avoi dance of |ong and short-term
adverse inpacts associated with destruction or nodification of the wetlands area.
Action-specific ARARs related to air and waste nanagenent associated with the | RA woul d
also be net for alternatives GI11, GIlIl, and GIV.

8.1.2 ST41 Source Control

Overal |l protection of human health and the environment. Alternative S I1 involves tank
abandonnent in place. It also includes renoval of the piping systemand renoval of the
contam nated soil associated with the piping system The contam nated soil wll be
treated and di sposed of in a manner consistent with applicable state and federal

regul ations. These neasures are protective of human health and the environnent.

Alternative S- 111 acconplishes the sane goals as S-11 except that the four tanks are al so
renmoved and di sposed of in accordance with State and federal regulations. Tank renoval
may result in habitat destruction, increased erosion and aquifer disruption, due to
extrenely large tank sizes and correspondi ng excavations (one nillion gallons, each).

Alternative S-1 does not involve any action to provide protection of human health and the
environnent. Alternative S-1 does not neet the threshold requirenent and therefore does
not warrant further eval uation.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARAs). Alternatives
S Il and S Il conply with all chemical- and action-specific ARARs. Chenical-specific
ARARs include conpliance with state requirenents for renmoval of soil with | eachabl e PCL
contami nation. Action-specific ARARs include state and federal regulations pertaining to
wast e managenent. Location-specific ARARs include protection of wetlands. Alternative

S Il conplies with location-specific ARARs. Alternative S Il may result in alteration of
the wetland environment due to the extrenely large size of the tanks which would be
renoved.



8.2 Prinmary Balancing Oiteria

The foll owi ng subsections discuss the primary balancing criteria used in the conparison of
ST41 renedial alternatives.

8.2.1 ST41 G oundwat er

Long- Term effectiveness. Aternatives GII, GIIl and G1V conbined with the I RA reduce
contam nant concentrations to levels which result in attainment of MCLs in the long term
Once MCLs are achi eved and sources are renoved, no risks will remain at OUR2.

Reduction in toxicity, nmobility, or volume of contam nants through treatnent.
Alternatives GII, GIIl and GI1V reduce the toxicity, nmobility and vol unme of

contami nation through treatnment. Each alternative includes active renoval and
reuse/recycling of free product, as well as renoval of contam nated seepwater associ ated
with the continued operation of the IRA. Aternative GII conbined with the treatnment of
groundwat er associated with the I RA reduces contam nated concentrati ons to acceptable
levels within the sane approxinmate tinme franes as Alternatives GIlIl and G IV

Short-termeffectiveness. Alternatives GIII and G IV provide greater short term
effectiveness in lowering contam nant |evels than Alternative G 11 because the scal e of
the groundwater extraction and treatnent associated with these alternatives nore rapidly
decreases contami nant levels in groundwater. Alternatives GII and GIII however, do not
present increased risk to workers, surrounding conmrunities or the l|ocal environnent,
whereas alternative G IV nmay result in sonme mninal environnental inpacts fromthe
construction and operation of the additional collection system and daily workers may be
exposed to short-termhealth risks through contact with air and groundwater. The

noni toring of groundwater and institutional controls during attai nnent of MCLs proposed
under alternatives GII, GIlIl and GI1V provide a short-termeffective neasure by which
human health and the environnent woul d be protected.

Inmpl emrentability. Alternative GII can be inplenented the nost easily since the IRA and a
network of groundwater nonitoring wells are already in place. A long-termnonitoring plan
is all that is required to periodically assess the existing nonitoring well network.
Alternative GI1IIl can also be inplenented with ease since in addition to the long term
noni tori ng program proposed, continued operation and nai ntenance of the | RA systemfor
groundwat er and product renoval requires no najor systemnodification. Aternative GIV
requires the installation of additional groundwater recovery wells and/or trenches and
possi bl e 1 RA system upgrades in order to inplenent this alternative. Aternative GIVis
the nost |abor intensive of the alternatives to inplenent since it involves installing
recovery wells and trenches and increasing or nodifying the treatnent facility.

Cost. Alternative GII, with a total projected present worth cost of $713,700, is the

| east expensive alternative. Aternatives GIlIl and G1V, with projected costs of

$2, 998, 000 respectively, essentially cost the sane. Present worth for each alternative
was based on a discount rate of 10% applied over the life of the alternative. Actual

proj ect cost may be +100%to 50% of the estimated cost. Alternatives GIIl and GIV are
approxinmately 4 times nore expensive than Alternative G11. These costs are higher due to
the annual operation and mai ntenance required to naintain active treatnent systens.

8.2.2 ST41 Source Control

Long- Term effectiveness. Both Alternatives S-I1 and S 111 provide for long term
effectiveness and permanence. S-I1 renoves the piping and associated soil with | eachabl e



contam nants, and prevents the underground tanks renaining in the ground frombeing a
continuing source of contamnation. S-1Il acconplishes the sane goal be renoving the
tanks and pi ping systemconpletely, in addition to renoving associ ated contam nated soil.

Reduction in toxicity, nmobility, or volume of contam nations through treatnent. Both
alternatives S-I1 and S 111 involve treatment. Alternative S Il will reduce the toxicity,
nmobility and volune of contam nation by cl eaning the tanks, renoving the piping system
and renoving any soil associated with the piping systemw th | eachabl e contam nants for
offsite disposal and treatnent.

Alternate S-111 will reduce the toxicity, nmobility and vol une of contam nation by renoving
t he underground storage tanks, the piping systemand the contam nated soil associated with
the piping systemfor offsite disposal and treatnent.

Short-termeffectiveness. Alternative S 1| provides short-termeffectiveness. M ninal
environnental inpacts may include dust production and habitat disruption during the
excavation and renoval of the piping system Alternative S IIl will involve human health
and environnmental inpacts. |Increased dust production during excavation of the tanks and
pi ping systenms will effect both the workers and base personnel. The extensive excavation

will also result in habitat destruction, increased erosion and aquifer disruption.

Inpl emrentability. Alternative S Il is easier to inplenment than alternative S-111, however
the equi prent, materials and skilled workers necessary to inplenment both of the
alternatives are available. Alternatives S-11 and S 111 will both require confined space

entry permts for tank cleaning.

Cost. Alternative S 111, at $3,785,000, is 3 times as expensive as Alternative S, at
$1, 160, 000.
8.3 Mdifying Criteria

State acceptance. The State of A aska concurs with the Air Force and EPA in the selection
of the final renedial alternative for Q2. The State of Al aska has been involved with the
devel opnent and review of the RI/FS, Proposed Plan and Record of Decision. This includes
sel ection of Alternative GII for groundwater renediation and Alternative S Il for source
control. The Statte of Al aska also concurs with the Air Force and EPA in the sel ection of
Alternative GV as a contingent alternative for the renediation of groundwater.

Public Acceptance. Based on the coments received fromthe public and the support given
by the Technical Review Commttee (TRC), the public supports the selection of the Air
Force's preferred alternative. a Responsiveness Sunmary, whi ch addresses questions and
comrent s received during the public comment period, is attached to this Record of

Deci si on.

9.0 SELECTED REMEDY

Under CERCLA Section 121, selected renedies nmust be protective of hunman health and the
environnent, conply with ARARs, be cost effective, and use pernanent sol utions and
alternative treatnent technol ogi es or resource recovery technol ogi es to the maxi mum extent
practicable. In addition, CERCLA includes a preference for renedies that use treatnents
whi ch significantly and permanently reduce the volume, toxicity or nobility of hazardous
wastes as their principal elenent. The follow ng subsections discuss how the renmedy for
O neets these statutory requirenents.



9.1 ST20 and ST41 Sl udge Disposal Area

No further action is required for uncontam nated soils in and around the ST20 source area
This determ nation does not extend to fuel contam nated groundwater and soil at the
groundwat er interface underlying ST20, since the contamination is attributed to a separate
source area, ST48, that is being addressed under the SERA program Any renedi al actions
that may be necessary to address the contamination will be evaluated and i npl enented under
t he SERA program

The presence of the ST41 Sl udge Disposal Area could not be verified. Contam nation in the
soil found in the area thought to contain the ST41 source is attributable to leaks in the
tank system Renmedial neasures to address this contamnation are included as part of the
ST41 Tank Spill remedy; specifically, maintenance of institutional controls to restrict

access as |long as hazardous substances remain in the soils that preclude unrestricted use

9.2 ST41 Tank Spi |

The selected renmedy is Aliternative GII for groundwater renediation and Alternative S 11
for source control. Alternative GIV as a contingent alternative for the renediation of
groundwater. Surface water seeps and free product will be addressed through continued
operation of the I RA as necessary.

The sel ected renmedy, Alternative G 11, for ST41 groundwater includes the follow ng major
conponent s:

Continuing the operation of the I RA free-product recovery systemunti
all technically practicable free product has been recovered to nmtigate
this continuing source of contam nation

Continuing the operation of the IRA systemin place for seep nitigation
until it can be determned that SWXCs will be net by the seep water. In
addition, long termnonitoring nust show that natural attenuation will
continue to be protective of the wetlands in the area

Moni toring the groundwater beneath and adjacent to the site to evaluate
contaminant mgration and timely reduction of contam nant concentrations
by natural attenuation within 21 years. This will include five-year
reviews to assess the protectiveness of the renedial action as |ong as
contam nation renai ns above unacceptable levels. Mnitoring will be
conducted in accordance with the long termnonitoring plan schedul e set
forth in the Renedi al Design/Renedial Action Statenment of Wrk; and

Mai ntaining institutional controls that restrict access to groundwater
and contam nated surface and subsurface soils, as well as groundwater
devel opnent at the site, as |ong as hazardous substances renain on the
site at levels that preclude unrestricted use. The specific
institutional controls to be inplenented and/or nmaintained at Q2 are as
fol |l ows:

1. Developnent of a site nmap showing the areas currently and potentially inpacted by
groundwat er contam nants that will be included in the Base Conprehensive Plan

2. Zoning the affected area for industrial use only, excluding the devel opnent of
commerci al aquacul ture



3. Continued enforcenent of base policy prohibiting installation of groundwater wells
(other than for nonitoring purposes) into the shall ow aquifer underlying Q2 at
El nendorf AFB; and

4. Prohibiting unauthorized access to existing water supply and groundwater nonitoring
wel | s.

In addition, to ensure long-termintegrity of the above |and use controls, the Air Force
will ensure that, to the extent that groundwater contam nation remains above unacceptabl e
level s, deed restrictions or equivalent safeguards will be inplenented in the event that
property containing such contamnation is transferred by the Air Force. The neasures
taken will include:

1 Fi ve-year review to assess the protectiveness of the renedial action; and
1 Periodic evaluation of nonitoring results to determne if there is need for
further renedi al
action.

The contingent renedy, Alternative GI1V, for ST41 groundwater includes the follow ng najor
conponent s:

1 Continuing the operation of the I RA free-product recovery systemuntil all
technically practicable free product has been recovered to nitigate this
conti nui ng source of contam nation;

Extracting groundwater fromthe shallow aquifer to elimnate further
m gration;

Treating the extracted water with an air stripping process to neet federal,
state and |l ocal water quality regul ations;

Treating the air emssions fromthe air stripping process as needed to neet
substantive state and base air em ssion permt requirenents;

Di sposing of the treated groundwater in accordance with federal, state, and
local regulations and substantive permt requirenents;

Fi ve-year review to assess the protectiveness of the renedial action; and

Moni toring of the effectiveness of the groundwater containnent and treat nent
process until the concentrations reach the MCL and groundwater no | onger poses
an unacceptabl e ri sk.

The contingent renedy will be inplemented if the Air Force, in consultation with the State
and EPA, evaluate the effectiveness of the selected renedy and determ ne:

1 Long-termnonitoring of groundwater at ST41 indicates that natural
attenuation is not occuring at an acceptable rate, such that
concentrations of contaminants will not neet regulatory standards within
an acceptable period of tine. An estimated tineframe of 21 years will
be used to eval uate natural attenuation.



The sel ected remedy, Alternative S- 11, for ST41 source control includes the follow ng
nmaj or conponents:

1 Cl eaning of the four one million gallon underground storage tanks,
di sposal of the residuals according to applicable statutes, and filling
themwith an inert material such as sand or gravel. Abandoning the
tanks in situ reduces the potential adverse hunman health and
environnental risks associated with renoving tanks of this size

Excavating, renoving and di sposal/recycling of the piping system

Renoval of contaminated soil associated with the piping which contains
| eachabl e concentrati ons of fuel-related contam nants, and offsite
di sposal and | ow thernal treatnent of those soils; and

Revegetating the area

10.0 STATUTCORY DETERM NATI ONS

The sel ected remedy neets the statutory requirements of Section 121 of CERCLA, as anended
by SARA. The selected renedy al so neets, to the extent practicable, the NCP. The

evaluation criteria are discussed bel ow.

10.1 Protection of Hunman Health and the Environnent

The selected renedies, Alternatives GII and S II, protect hunman health and the
environnent by elimnating the source of the groundwater contamination and reducing the
concentrations of contam nants in the groundwater bel ow acceptable risk |evels. Benzene
is the primary contam nant at source area ST41 whi ch posed an unacceptable risk requiring
renmedi al action. The source of the benzene contam nation will be renoved by the continued
operation of the free product recovery systemfor approximately five years. Natura
attenuation will degrade the dissolved benzene and ot her contaminants of concern in
groundwat er into carbon dioxi de and water

The contingent alternative, GIV, will be inplemented if long termnonitoring indicates

that natural attenuation and the operation of the IRA until all technically practicable

free product has been renoved are not providi ng adequate protecti on of hunman health and

the environnent. Alternative GI1V protects hunan health and the environnent by renoving
contam nated groundwater fromthe ground, treating it to publicly owned treatnent works

(POTW standards and then discharging the treated groundwater to the sanitary sewer, or

ot her acceptabl e di sposal net hod

The risk to hunman health at QU2 occurs if soneone were to drink the contam nated
groundwater daily over a thirty year period. Low hydraulic conductivity values for the
shal low aquifer in the vicinity of source area ST41 nake it a poor raw water source for
domestic or industrial uses and reduces the likelihood that the contam nant plune will

m grate beyond the existing nmonitoring well network during the remedial action. Long term
nmonitoring will be used to nonitor plume mgration, the reduction in contam nant
concentration, and the reduction in free floating product. Institutional controls in the
formof base policy prohibiting the use of the shallow aquifer reduces this risk. The
risk is also reduced by the fact that source area ST41l is located in a part of the base
which is adjacent to an active runway and is zoned for industrial use only. Additiona
risk reduction is realized by abandoning the tanks in situ, renoving the piping system and
renmovi ng grossly contam nated soils due to possible line | eaks. The five year review of



the remedial action will allow the EPA and ADEC the opportunity to i nprove upon the
renmedi al action, if necessary.

10.2 Conpliance with ARARs

The sel ected renedi es are expected to conply with all applicable or relevant and
appropriate requirenments (ARARs) of federal, State of Al aska, and Miunicipality of
Anchor age environnmental and public health laws. This includes conpliance with all
action-, chemcal-, and |ocation-specific ARARs |isted bel ow.

10.2.1 Act i on- Speci fi c ARARs

1 To the extent hazardous waste, as defined by the Resource Conservation
and Recovery Act, 42 U . S.C sec. 6901 et. seq., is extracted fromthe
groundwater and to the extent air em ssions result fromoperations of
and air stripper, the selected renedies will conply with the
requirenents of 40 CFR 264 Subparts AA & BB. Spent carbon fromthe
carbon adsorption unit and filter which may be used in conjunction with
the remedi es and/or residual materials fromthe pretreatnent systemwill
be stored and di sposed of or recycled at a RCRA approved facility in
accordance with EPA policy for offsite disposal of CERCLA waste.

Air emssions fromthe air stripper will meet anbient air quality
criteria established by the State of Alaska Air Quality regulations (18
AAC 50).

Processed wastewater will be discharged into the Anchorage mnuni ci pal

wast ewat er systemin accordance with 40 CFR 403.5 and the Anchorage
Water and Wastewater Uility requirements of 100 ppb for BTEX and 10 ppm
for TPH

To the extent wastewater will be discharged into the waters of the
United States, such discharge will conply with the substantive
requirenents of 40 CFR Part 125 and the A aska Wastewat er D sposal
regul ations set forth in 18 AAC 72 and 18 AAC 70.

To the extent the selected renedies result in the renoval of petrol eum
contam nated soil the contam nated soil will be handled and treated with
the requirenents of 18 AAC 78. 310.

10.2.2 Cheni cal - Speci fi c_ARARs

1 Primary MCLs established under the Safe Drinking Water Act are rel evant
and appropriate requirenents for groundwater that is a potential
drinki ng water source:

Cont am nant MCL (ug/L)
Benzene 5.0

Et hyl benzene 700.0
Tol uene 1,000.0

Xyl ene 10, 000.0



Al aska surface water quality criteria, established under the State of Al aska Water Quality
Standards, are relevent and appropriate requirenments for surface water that can be used
for growh and propagation of fish, shellfish, and other aquatic life or wildlife (see
Tabl e 6-6):

Cont am nant State SWOC (ug/L)*
Benzene 10
Et hyl benzene 10
Tol uene 10

* State water quality standards for each constituent are based on total aromatic
hydr ocar bon concentrati ons.

* The selected renedies will nmeet Alaska G| Pollution Regulation 18 AAC 75. 310 (1994)
pertaining to surface and groundwater cleanup of petroleumrel ated benzene.

* The selected renedy will neet. Al aska Underground Storage Tank Regul ati on 18 AAC 78. 315
(1994) for the cleanup guidelines for underground storage tank contam nated soil.

10.2.3 Locat i on- Speci fic ARARs

Executive Order 11990 and 40 CFR Part 6, Appendix A, require that Federal Agenci es conduct
activities to avoid, to the extent possible, the long and short-term adverse inpacts
associated with the destruction or nodification of wetlands.

10.3 Cost - Ef f ecti veness

The sel ected renmedy, Alternative G1I, is cost-effective because it has been determned to
provide overall effectiveness proportionate to its costs and duration to achieve the
remedi ation goals. The contingent renedy, Alternative G 1V, is the nbst cost-effective of
the remai ning alternatives.

10. 4 Utilization of Permanent Solutions and Alternative Treatnent Technol ogies to the
Maxi num Ext ent Practicabl e

The U S. Air Force, the State of Al aska, and EPA have determ ned that the sel ected
renmedi es represent the nmaxi mum extent to which permanent sol ution and treatnent

t echnol ogi es can be used in a cost-effective manner at the O site. O those
alternatives that are protective of human health and the environnent and conply with
ARARs, the U.S. Air Force, the State of Al aska, and the EPA, the selected renedi es provide
the best bal ance of tradeoffs in terns of long-termeffectiveness and pernanence

reduction in toxicity, nobility, or volunme achieved through treatnent, short-term
effectiveness, inplenentability, cost (as discussed in the preceding section), and the
statutory preference for treatnent as a principal elenent and considering State and
communi ty accept ance.

The nost decisive factors in the selection decision were |ong-term effectiveness,
inmplenentability, and cost-effectiveness. Alternatives GII and S Il and the contingent
alternative G IV provide the best options for cost-effective and practical renediation of
QOR. Aternative GIV would in principle reduce the concentrations of benzene in the
aqui fer nore quickly; however, given the ease of inplenentation and cost-effectiveness of
alternative GII, alternative GIV was sel ected as the contingent alternative.



11.0 DOCUMENTATI ON OF S| GNI FI CANT CHANGCES

The sel ected remedy was the preferred alternative presented in the Proposed Plan. No
changes have been nade.
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ELMENDORF Al R FORCE BASE
OPERABLE UNI T 2
RESPONSI VE SUMVARY

The Proposed Plan for QU2 was issued to the public on June 13, 1994. This began a public

comrent period that ended on July 13, 1994. In order to encourage public comment, the
US Ar Force inserted pre-addressed, witten comment forns in distributed copies of the
Proposed Plan. In addition comment forns were also distributed at the June 23, 1994

public neeting held at the Federal Building in Anchorage to receive coments on the
Proposed Pl an

The public neeting was attended by twenty six people, including nine conmunity nenbers
Oral comments were received fromtwo people: one representative from Physicians for
Soci al Responsibility and one citizen representing deannaire A aska.

Fol l owi ng the public nmeeting and prior to the conclusion of the public coment period
witten coments were submtted by one individual

Al comrents received are docunented in the admnistrative record file for the site. A
transcript of the public meeting is available for public review at the site information
repositories. The repositories are located at the Bureau of Land Managenent's Al aska
Resources Library and the University of Al aska at Anchorage's Consortium Library.

Public coments, relevant to QU2 and/or the environnental restoration program at
El mendorf, are presented bel ow and have been paraphrased for greater clarity.

COMMENTS AND RESPONSES

Public Comment: There was a concern that biopile technology and natural attenuation
renmedi ation may not work in this clinate.

USAF Response: A study by the U S. Arny Corps of Engineer's Cold Regions Research and
Engi neering Laboratory indicates that biopile technology will work in this climate. ADEC
has observed a nunber of biorenediation projects in the Anchorage area whi ch have been
effective at renediating petrol eumcontam nated sites. Sone biorenedi ation projects in

t he Anchorage area have achi eved ADEC Level A cleanup standards for petrol eum contan nat ed
soils. Level A cleanup standards equate to restoring the fornerly contamnated soil to a
poi nt where the soil can be reused without any restrictions, linmtations or potentia
harnful effects to human health and the environnent.

The Air Force Center for Environnental Excellence and the EPA's Kerr Laboratory are
cooperatively conducting a treatability study to validate the natural attenuation at QOJR2.
If the ongoing treatability study does not validate the feasibility of natural attenuation
then a nore active renedial action will be inplenmented

Public Coment: There was a concern about mgration of the contam nant plunes either
t hrough surface seeps or groundwater fl ow.

USAF Response: The rates of migration are tracked and are well docunented in the renedia
investigation report. The site data indicate that the contam nated groundwater shoul d not
m grate beyond the existing nmonitoring well network in the imediate vicinity of source
area ST41l. The interimrenedial action free product recovery system has been successfu
in mtigating the rel ease of contam nated groundwater and free floating petrol eum product
vi a seeps.



Public Coment: There was a concern that the Proposed Plan assuned that the sites would
al ways be zoned for industrial use only.

USAF Response: Institutional controls in the formof the base prohibiting the use of
shal | ow groundwat er for drinking water source and the base conprehensive plan which zones
the source area ST41 as an industrial use area due to its proximty to an active runway
will insure that the risks to exposure to the contam nated groundwater is mnimzed for as
long as the Air Force owns the property. Should the base be closed through the base
real i gnnent and closure process all renedial actions for contanmi nated property will be in
place prior to title conveyance. |If additional deed restrictions are required at the tine
of conveyance they will be negotiated at that tine.

Public Commrent: There was a concern that the risks fromthe cunul ative effects of various
contam nants were not being addressed

USAF Response: Wiile the cunulative effects of some contam nants are not known, the risk
assessnent perforned in the renedial investigation is very conservative inits
assunptions. The fact that there is no current exposure pathway is in itself protective
of human health. The ongoing renedial investigation for QU will |ook at the cumul ative
ri sks associated with all of the OJs on El nendorf AFB

Public Comment: A vendor offered his services for carbon disposal and of fered supportive
narrative for in situ bioremedi ation technol ogi es al t hough he noted that the costs
associated with biorenediation in Al aska seemto exceed |ike costs in the contiguous 48 by
some 65- 75% based on his observations

USAF Response: The comment is noted. No response necessary.

Public Coment: A witten comment was submtted froman individual concurring with the
sel ected renedi es.

USAF Response: The comment is noted. No response necessary.



