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DECLARATI ON FOR THE RECORD OF DECI SI ON
Site Nane and Location

Qperable Unit 6
HI1l Ar Force Base
Weber County, U ah

St atenent of Basis and Purpose

Thi s deci sion docunent presents the selected remedy for Qperable Unit 6 (QU 6) at H Il Air Force Base
(H1l AFB), Wah. It was selected in accordance with the Conprehensive Environmental Response,
Conmpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund Arendnents and

Reaut hori zati on Act of 1986 (SARA), and the National G| and Hazardous Substances Pol |l ution Contingency
Plan (NCP). This decision is based on the Admi nistrative Record for this site.

The State of U ah concurs with the sel ected renedy.
Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthe site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernment to public health, welfare, or the environnent.

Description of the Sel ected Remedy

The selected remedy for QU 6 (I RP Sites ST022, Oro26, and SD40B) is part of a Basewi de effort to clean up
cont am nat ed groundwater, surface water, and soil. At HIIl AFB, there are nine QUs, all of which are in
different stages of investigation or cleanup. IRP Sites ST022 and OT026 represent Building 1915 and the
Asphalt Pad Area, respectively. Because of their proximty, they were conbined to form QU 6. Qperable
Unit 6 includes the geographical area associated with the 1900 and 2000 series buildings on Base, as well
as adj acent off-Base areas, including portions of the Craigdale and Farr Subdivisions of the Gty of
Riverdale, Uah. Oher features included in QU 6 are the Roy Gate Pond and a section of the Davis-Wber
Canal .

The sel ected renmedy addresses groundwater contam nation in on- and of f-Base areas to reduce
concentrations of contaminants and prevent further expansion of the contam nant plune. It also

addresses contam nants in the subsurface soil.

The sel ected renedy includes the follow ng conponents:

. Conti nued operation of the off-Base punp-and-treat groundwater renediati on system

. Coll ect and treat water from contam nated seeps/springs and di scharge to storm sewer;

. Coll ect and treat water fromspring Us-303 and Cool ey's Pond and di scharge to shall ow
aqui fer;

. Conti nued provision of alternate water supplies;

. A punp-and-treat systemfor the on-Base portion of the east groundwater contam nant Pl une;

. Di scharge options for the punp-and-treat systeminclude injection wells, infiltration

fields, and discharge to publicly owned treatnment works (POTW;

. Natural attenuation for the west groundwater contam nant Pl une;
. A groundwat er nonitoring program and
. Institutional controls.

A remedial goal of 5 micrograns per liter (lg/L) for trichloroethene (TCE) in groundwater, seeps and
springs, and Cooley's Pond will achieve acceptable risk levels and will also neet the maxi num contam nant
level (MCL) for TCE under the Safe Drinking Water Act.



Pol ychl ori nat ed bi phenyl (PCB) contami nation of surface soils at the electrical transformer substation at
Bui | di ng 2501, discovered during the QU 6 renedial investigation (RI), is being addressed under the Toxic
Subst ances Control Act (TSCA).

The Buil ding 1946 evaporation pond (I RP Site SD40B), investigated as part of QU 6, has been found to pose
insignificant risks to human health and the environment. No further action is needed for this site.

Statutory Determinations

The selected renmedy is protective of human health and the environnment, conplies with federal and State of
Ut ah requirenments that are legally applicable or relevant and appropriate requirements (ARARs) to the
remedi al action, and is cost effective.

This remedy utilizes permanent solutions and alternative treatnent technol ogies to the maxi mum extent
practicable for this site and satisfies the statutory preference for renedies that enploy treatnment that
reduces toxicity, mobility, or volune as a principal element. Because this renmedy will result in

hazar dous substances renmi ning on site above health-based levels, a review will be conducted within five
years after commencenent of renedial actions to ensure that the renedy continues to protect human health
and the environnent.

UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY

<I M5 SRC 97197AB>

STATE OF UTAH DEPARTMENT OF ENVI RONMVENTAL QUALI TY

<I M5 SRC 97197AC>

H LL Al R FORCE BASE, UTAH



DECI SI ON SUMVARY

Section 1
SI TE NAME, LOCATI QN, AND DESCRI PTI ON

HI1l Ar Force Base (H Il AFB) is located in northern UWah, approxinmately 25 mles north of Salt Lake
Cty and about 5 mles south of Oyden. Hi Il AFB occupi es approxinmately 6700 acres in Davis and Wber
counties. The Base is bounded on the west by Interstate 15, on the south by State Route 193, and on the
nort heast by the Wber R ver Valley (Figure 1-1). The Base is |located on a promnent terrace known as the
Weber Del ta.

Qperable Unit 6 (QU 6), one of nine OQUs at H Il AFB, is located entirely within Wber County. As is shown
in Figure 1-2, QU 6 includes; buildings and adjacent land in the 1900 and 2000 areas, as well as portions
of the Craigdale and Farr subdivisions of the Gty of Riverdale, Uah. The 2000 area, along with

buil dings in the 2100 and 2200 areas, conprises a security area known as the MAMS-2 (M ssile Assenbly

Mai nt enance and Storage) area. The on-Base buildings within QU 6 are occupi ed and operated by the

Sil o-Based | CBM Program O fice. Qther promnent features within the site are the Waste Asphalt Pile, the
Roy Gate Pond, and a portion of the Davis-Wber Canal.

Separating the on-Base portion of QU 6 fromthe off-Base portion is a steep, terraced, north-facing
escarpnent that forns the south wall of the Wber R ver Valley. There is over 200 ft of relief between
H1l AFB and the valley below The |and surface in the on-Base portion of QU 6 and in the Crai gdal e and
Farr subdivisions is generally level.

The Davi s-Wber Canal is |located off Base (Figure 1-1) and is situated about one-third of the way down
the escarpment. It is a privately owned irrigation canal that supplies water diverted fromthe Wber
River frommd-April to md-Cctober. The canal is concrete |ined, but contains several visible cracks in
the stretch passing through the site. Continuous nmonitoring of spring flow volune in the Craigdal e

Subdi vi sion indicates the canal is not |eaking appreciably in the QU 6 area. Testing activities adjacent
to the canal have shown the shall ow groundwater |evel to be about 80 ft below | and surface (bls), or
about 75 ft bel ow the canal bottom

Land use on Base at QU 6 is mlitary industrial and imrediately off Base is nostly residential with some
agricultural use. There are no hospitals, retirement or nursing homes, schools, nurseries, or daycare
centers currently located within QU 6. The nearest daycare or school is 1.3 mles from contanination
associ ated with the site.

It is approximately 1,600 ft fromthe suspected groundwater plume source area at QU 6 to the Base
boundary (traveling along the |line of the groundwater plune) and approxinately 2,000 ft fromthe source
area to the nearest off-Base residence. Currently, the off-Base portion of the groundwater contam nant
pl ume underlies nore than 30 private residences in the community of R verdale.

Muni ci pal water for the Gty of Rverdale is supplied by the Wber Basin Conservancy District. The
district provides water fromwells that tap deep aquifers that are unaffected by contam nants associ ated
with QU 6. Shallow groundwater is not currently used as a source of drinking water in the area, but is
used for lawn and garden irrigation and |livestock and pet watering by sone of the off-Base residents.

<I M5 SRC 97197AD>
<I M5 SRC 97197AE>

Land within QU 6 is not |ocated within the 100-year floodplain. There are no jurisdictional wetlands, as
regul ated by the U S. Arny Corps of Engineers, within QU 6. Apart from deeper groundwater for drinking
water, there are no uses or known occurrences of commercially valuable natural resources within the QU 6
area.

Section 2
SI TE H STORY AND ENFORCEMENT ACTI VI TI ES

2.1 H story of Site Activities

The mission of HII AFB has generally centered on the mai ntenance and managenent of aircraft and mssiles
assenbly. There we many on-Base industrial facilities that support aircraft, mssile, vehicle, and

rail road engi ne nmai ntenance and repair operations. These industrial operations use nunerous chemcals,

i ncluding solvents and degreasers, fuels, acids, bases, and nmetals. H storically, these chenicals and
their associ ated waste products were di sposed of at the Base Industrial Wastewater Treatnent Plant
(IWP), in chemical disposal pits, in waste disposal ponds, or in landfills.



Most of the on-Base buildings within the QU 6 site have had a varied history of naintenance and testing
operations or of playing a support role (e.g., storage) for these operations. These operations used
various solvents for cleaning purposes and fuels for testing purposes. Underground storage tanks (USTs)
and associ ated pi pi ng that contai ned sol vents may have | eaked and contani nated the soil and groundwater.
The specific cause of the rel ease of solvents to the environnent is not known.

2.2 Enforcenent Activities

In 1987, the U S. Environmental Protection Agency (EPA) placed H Il AFB on the National Priorities List
(NPL) under CERCLA. On April 10, 1991, Hill AFB entered into a Federal Facilities Agreenment with the Uah
Departnment of Environmental Quality (UDEQ and the EPA to establish a procedural franework and schedul e
for devel oping, inplenenting, and nonitoring appropriate response actions at the site in accordance with
exi sting regul ations.

Prior response actions taken by Hll AFB to prevent exposure to contam nation associated with the QU 6
site include the foll ow ng:

. Providing an alternate source of clean irrigation water to two hones known to be affected by
shal | ow groundwat er cont am nati on.

. Coll ecting and treating contam nated water fromsprings and field drains. The treated water
is discharged to a storm sewer.

. Extracting and treating contam nated groundwater in the off-Base area as part of a renoval
action described in the Action Menorandum (Radi an, 1996a).

The provision of alternate water supplies and collecting and treating contam nated water from springs and
field drains were actions taken as part of a Basew de renoval to address such rel eases.

2.3 I nvestigation H story

During 1998, investigative activities began in the area now designated as QU 6 when the U.S. Air Force
(USAF) conducted water sanpling in the Craigdal e subdivision area. This sanpling discovered chlorinated
solvents (primarily trichloroethene, or TCE) in shallow groundwater and surface water. On the basis of
the suspected direction of shallow groundwater flow through the area, H Il AFB began investigative
activities in the northern portion of the Base to determ ne the source of the contam nation.

These subsequent investigative activities were performed under a Prelimnary Assessment/Site
Investigation (PASl), and the findings suggested locations within HIl AFB were the source of the
contanmi nation found in the off-Base water. However, detected concentrations of volatile organic compounds
(VCCs) in water were | ower on Base than off Base, and insufficient data were available to determ ne the
lateral or vertical extent of contam nation.

Fol lowing the PA/SI, renedial investigation (RI) activities were conducted to further characterize the
extent of contamination in unsaturated and saturated soil zones, the seeps, springs, and canal, and to
eval uate potential downgradient receptors, aquifer properties, and transport pathways. The Wirk is
docunented in the Renedial |nvestigation Report (R) (Radian, 1995b).

The Baseline Ri sk Assessnent Report (BRA) for QU 6, which evaluated the potential human health and
environnental effects caused by chenmicals at the site, was released to the public in April 1995 (Radi an,
1995a). The Feasibility Study Report (FS) for QU 6, which identified and eval uated renedi al action
alternatives, was released to the public in Septenber 1996 (Radi an, 1996b).

At the request of HII AFB in March 1994, the Agency for Toxic Substances and D sease Registry (ATSDR)
comrented on the public health inplications of contaminants at QU 6. Their health consultation was based
on a review of site-related records and reports, interviews with Base personnel and off-Base residents,
and two site visits. The conclusions of their evaluation were:

. VOCs are not present in the air in QU 6 at |evels which represent a health threat;

. VOCs are not present in groundwater or spring water at |evels which represent a
health threat for people who occasionally contact the water or use it for irrigation; and

. VOCs will not bioaccunulate in fruits or vegetables grown in QU 6 at |evels which
represent a health threat.



2.4 H ghlights of Comunity Participation

The public participation requirenents of CERCLA Sections 113(k)(2)(B)(i-iv) and 117 were net for the
remedy sel ection process. HIl AFB has a Community Rel ations Plan, which was finalized in February 1992.
Specific to QU 6, meetings were held with the public to discuss the findings of the Rl and the proposed
renoval action.

The Proposed Plan for QU 6 (Radi an 1996¢c) was rel eased to the public on Novenber 15, 1996, for public
commrent and was nailed to federal, state, and | ocal agencies, and the Admi nistrative Record repositories.
Al docunents of the RI/FS, as they were finalized, were placed in the Adm nistrative Record, |ocated at
the Directorate of Environmental Management at H Il AFB and at the Central Branch of the Davis County
Library in Layton, U ah.

The notice of availability of the Proposed Plan was announced in the Salt Lake Tribune, Ogden Standard
Exam ner, Hlltop Times, and Deseret News, in nid-Novenber 1996. A public conment period was held from
Novenber 15 to Decenber 16, 1996. No witten conments on the Proposed Plan were received during the
public comrent peri od.

A public neeting in open-house format was held on Decenber 11, 1996 at the Riverdal e Mbile Estates

A ubhouse. Al interested parties on the HIl AFB mailing |ist which includes affected residents, were
notified in witing about the session. The purpose of the open house was to answer questions and accept
comrents about the renedial alternatives presented in the Proposed Plan, including the preferred renedi al
alternative for the site, and other topics relevant to QU 6 in an informal setting. No formal commrents
were made during the open house.

2.5 Scope and Role of Operable Unit 6 Wthin Site Strategy

Response actions at H Il AFB are structured into nine QUs; nost of them including QU 6, are
geographically defined and address all contam nated nedia within each unit. Rermedial actions are
addressed separately for each QU, and each of the QUs are at different stages of investigation or
remedi ati on.

The sel ected remedy for QU 6 incorporates or builds on prior response actions described in Section 2.2
that will continue as part of this renmedy. Extraction and treatnent of groundwater in the off- and
on-Base areas will reduce concentrations of contam nants, and hydraulic controls will prevent further
expansi on of the contam nant plune. Subsurface soil contam nation will be addressed by institutional
controls. Collection and treatnent of contami nated springs and field drains and the provision of
alternate water supplies will continue.

Section 3
SUWARY CF S| TE CHARACTERI STI CS

3.1 Topogr aphy and Hydr ogeol ogy

QU 6 is located in and adjacent to the northernmost portion of HIIl AFB. The topography is relatively
flat in the on-Base portion of QU 6, dropping steeply to the northeast in the direction of the Gty of
Riverdale to forma steep hillside.

The QU 6 site overlies two deeper confined aquifers. The Sunset and Delta aquifers are generally first
encount ered about 200 and 300 ft below | and surface (bls), respectively. Minicipal groundwater supplies
in the area are obtained fromthese aquifer systens. It is unclear if the Sunset and Delta are separate
aqui fer systens beneath QU 6. Both aquifers are Cass Il A aquifers under EPA' s groundwater quality
classification system Under the State of Utah, the Delta aquifer is classified as a Cass | A-Pristine
G ound Water aquifer, and the Sunset Aquifer as a dass |II-Drinking Water Quality aquifer. Natural
regional flow directions for these aquifers is westward.

Under QU 6, the uppernost shallow (unnaned) aquifer is first encountered at depths ranging from about 50
to 100 ft in the on-Base area, and at about 6 to 12 ft in the off-Base area. Groundwater flow in the
shal l ow systemis north to northeast. Because the extent of the shallow aquifer at QU 6 is probably
relatively limted and them are no known users of the water for drinking water purposes, it would
probably be classified as an EPA dass |IB aquifer and as a Gass Il under the State of Wah
classification.

The maj or sources of groundwater recharge consist of infiltration of precipitation and seepage from
streans and irrigated areas. Shallow groundwater generally flows fromthe recharge areas along the
nmountain front and on top of the plateau (on which H Il AFB is | ocated) downslope to the north and east



toward the Weber River Valley. As the shallow groundwater underlying the plateau mgrates toward the
Weber River, seeps and springs often enanate along the | ower portion of the steep escarpnent forned from
the downcutting of the plateau by the Wber R ver. These are probably depression springs, resulting where
the water table intersects the land surface.

3.2 Nat ure and Extent of Contam nation
Envi ronnent al sanpl es were taken fromsoil, sedinent, groundwater, surface water, and air at the site
during the RI. The chemi cal contam nants detected in these nedia are primarily chlorinated VOCs, with TCE

bei ng the nost preval ent.

3.2.1 G oundwat er

As shown in Figure 3-1, there are two groundwater contami nant plunes at the QU 6 site which represent TCE
in groundwater. TCE is by far the nost w despread and concentrated contaninant in both plumes. These
plumes are confined to the shall ow aquifer where there are no known users of the groundwater for donestic
pur poses. A conprehensive survey determned that non-nunicipal water is used for vegetable garden, fruit
tree, lawn irrigation and |ivestock and pet watering. TCE and nethyl ene chloride are the only

cont am nants whi ch have been found at concentrations in excess of their respective maxi mum cont ani nant
level s (MLs) for drinking water. The highest concentration for nethylene chloride has been 7 nicrograns
per liter (lg/L), but all results above the MCL (5 Ig/L) have been unreproducible. Test well Us-23,

adj acent to the Davis-Wber Canal (Figure 3-1), had the 7 Ig/L detection in the April 1993 sanpling
event, but concentrati ons have been below 5 Ig/L in the subsequent eight sem annual sanpling events.

The | arger groundwater plunme to the east, which covers approximately 22 acres on Base and 16 acres off
Base, is generally first encountered at about 80 to 100 ft bls in the on-Base area and 5 to 10 ft bls in
the residential portion of the of f-Base area. The groundwater surfaces as springs at sone |ocations al ong
the escarprment. The total volune of groundwater with TCE concentrati ons above the MCL of 5 Ig/L is
estimated at 61 million gallons for the east plune.
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In this plume, TCE concentrations in the on- and of f-Base groundwater we conparabl e; the high
concentrations detected through test well sanpling are 321 Ig/L on Base and 329 Ig/L off Base (near the
Davi s-\Wber Canal ). The hi ghest concentration detected fromtest wells in the Craigdale subdivision is
187 Ig/ L.

The western plune is smaller, contains |ower concentrations of TCE, generally occurs a little over 100 ft
bls, and is entirely within the Base boundary. The surface area of this plume is approximately 6 acres,

t he hi ghest TCE concentration detected to date is 63 Ig/L, and it is estimated to contain 5 mllion gal.
of groundwat er exceedi ng the MCL.

The shape of the groundwater contam nant plunes at the site are based to a | arge degree on the
lithologic variations in the subsurface. The plunes are traveling in a primarily sand nmatrix, with
finer-grained silts and clays limting |lateral and vertical contam nant mgration. Vertical contamn nant
distribution profiling has shown decreased concentrations with depth through the shallow aquifer, and no
contaminants in the silt and clay confining strata underlying the aquifer. Hydrogeol ogi c cross section
A-A (Figure 3-2), which is oriented northwest to southeast along the Base boundary (see Figure 3-1 for
| ocation), shows the vertical distribution of TCE in this area. Note that the contam nation is generally
found in the 105 to 135 ft bls interval, and concentrati ons decrease with depth.

Moni toring of basenent air in 17 honmes in the Craigdal e subdivision detected several chlorinated VCOCs,
including TCE, chloroform and 1,1, 1-trichloroethane (TCA), that may be associated with the groundwater

cont am nati on.

3.2.2 Springs, Field Drains, and Surface Water

Three significant springs or field drains exist at OQJ 6. These consist of a spring referred to as U6-303,
whi ch di scharges into an of f-Base pond (Cooley's Pond), as well as field drains U6-603/604 and UG- 606
(see Figure 3-1). Goundwater, springs, and field drains at QU 6 are hydraulically connected; therefore,
springs and field drains that occur within or near the groundwater plune area as well as Cool ey's Pond
contai n contani nants. However, in conparison with the surrounding groundwater, the contam nated springs
and field drains and Cool ey's Pond contain fewer contaminants and concentrations are generally |ower.
Field drains U6-606 and U6-603/604 |ie outside the defined groundwater plune, while spring U6-303 and
Cool ey' s Pond occur w thin the groundwater plume. The four volatile organic conpounds (VOCs) which have
been detected in the springs and their maxi num detected concentrations (in parentheses) are TCE (180



Ig/L), chloroform (3 Ig/L), 1,1,1-TCA (2.5 Ig/L), and cis-1,2-dichloroethene (2.1 Ig/L).

Sedi nent sanpl es col |l ected from Roy Gate Pond and the of f-Base pond did not contain significant
contam nant |evels. Goundwater is about 75 ft bel ow the Davi s-Wber Canal; therefore, there is no
potential for groundwater to contaminate the water in the canal.

3.2.3 Surface Soil

Chemi cals detected in surface soil (soil depths of 0 to 2 ft bls) include pesticides, polynuclear

aromati ¢ hydrocarbons (PAHs), and pol ychl ori nated bi phenyls (PCBs). Except for PCBs, these contam nants
have been found in random |l ocations follow ng no discernible pattern. PCB contam nation of surface soils
is confined to the electrical transformer substation at Building 2501 (see Figure 1-2), where detected
concentrations range fromless than 1 part per mllion (ppm) to 34 ppm PCBs at the active substation are
bei ng addressed under the Toxi c Substances Control Act (TSCA); therefore, PCBs were removed from further
consideration in the CERCLA process for QU 6.
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3.2.4 Subsur f ace Soi |

Al t hough soil was sanpl ed throughout both the on- and of f-Base areas, contam nated soil was found only in
the on-Base area of QU 6. Contani nated subsurface soil (soil depths greater than 2 ft bls) exists in one
location in the vicinity of the 2000 area. The subsurface soil near the |ocation of two forner USTs
located near test well U6-6 (see Figure 3-1) contains chlorinated VOCs-primarily TCE, TCA and

1, 1-di chl oroet hene (1, 1-DCE); other VOCs such as ethyl benzene and xyl ene; and "unidentified organic
conmpounds"” whi ch may be constituents of stoddard sol vent. The occurrence of organic conpounds appears to
be limted to depths of 10 to 22 ft bls, with the interval from18 to 22 ft bls contai ning the highest
concentration. The highest concentrations of TCE and 1, 1-DCE detected in the subsurface soil are 0.467
mlligrams per kilogram (ng/kg) and 0.439 ng/ kg, respectively. The maxi mum concentration of what is
believed to be stoddard solvent is 4660 ng/kg.

3.3 Cont ami nant Fate and Transport

Popul ati ons and environnental receptors that could be affected, if exposed, include H Il AFB personnel,
of f-Base residents, future on-Base residents, and plants and aninals in the vicinity. The QU 6 conceptual
nodel provided as Figure 3-3 illustrates some of the contanminant fate and transport principles. Sonme of
the nmore inportant things to note fromthe nodel are the residential nature of the off-Base area and the
depths to groundwater in the on- and of f-Base areas.

3.3.1 Fat e

Chlorinated VOCs are nost likely to partition to air, followed by groundwater and soil, and are |east
persistent in surface water. After migrating to the air phase, they are usually quickly dispersed and
degraded, except for areas with limted ventilation such as basenents. The partitioning between
groundwat er and soil of remaining VOCs can be highly variable, depending on the soil type. In general,
clays nore readily sorb chlorinated VOCs and thus | eave fewer contami nants to partition to the water
phase. In a principally sandy matrix, such as the shallow aquifer at QU 6, the majority of contam nants
are found in the water phase. In surface water chlorinated VOCs tend to readily volatilize to the air
because of the large area for water-air contact, particularly in turbulent flowing streans with little
vegetative cover. At QU 6, relatively |low levels of TCE have been found in suspected source area soils,
suggesting volatilization and/or degradation processes have renoved a large portion of the original
source. Modeling has indicated that the TCE and 1, 1-DCE present in subsurface soil at QU 6 will not reach
the groundwater at concentrations that exceed the MCLs. The consistent TCE concentrations over a |large
portion of the groundwater plune, coupled with the general absence of degradati on products, suggest that
TCE is very persistent in the QU 6 shall ow aquifer environnent.

3.3.2 Transport

Mechani sns for contam nant transport at QU 6 include groundwater advection, surface runoff,
volatilization, and infiltration. Each of these nechanisns is shown on the conceptual nodel, Figure 3-3.

G oundwat er advection has resulted in the transport of VOCs into off-Base areas. Testing perforned in the
contami nated portion of the shallow aquifer at the site has resulted in an estimate of the average travel
rate for groundwater of one-third foot per day. Al so, desorption tests performed with aquifer materials
fromthe on- and of f-Base portions of the contami nated aquifer resulted in estimates for the distribution
coefficient (Kd) of TCE, which is an indicator of whether the contaminant will remain in soil or travel



with the groundwater. The Kd was then used to determine the retardation factor (R), which provides an
indication of contam nant mgration retardation relative to natural groundwater flow The R for the
shal l ow aqui fer materials at QU 6 indicates the contam nant plume front woul d be expected to migrate at
about 60% of the rate of advective groundwater fl ow.
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G oundwat er advection has in turn resulted in the contam nati on of seeps and springs and when conbi ned
with the volatilization nmechanism also has contributed to the presence of VOCs in indoor basenment air.
Model i ng has indicated that VOCs in the subsurface soil will not |each to the groundwater in
concentrations that will exceed the MCLs. Al so, other chemicals detected in surface soils at the site,
such as PAHs and pesticides, are not likely to volatilize appreciably or |each to the groundwater. These
contanm nants tend to adhere to soil particles in the surface soil; however, they may be transported via
fugitive dust or surface water runoff.

3.3.3 Exposure Potenti al

Qurrent on-Base |land use at QU 6 is restricted to buildings involved in naintenance and testing
operations. Shallow groundwater in the area is not used as a donestic water source, edible plants are not
cultivated, and the area is not subject to cattle grazing. Because of the depth of contam nation, there
islittle potential for exposure to contam nated soil. Therefore, current exposures to site-rel ated
contanmi nation within the QU 6 on-Base area are not antici pated.

Current land use in off-Base areas is nostly residential with sone agricultural use. Of-Base residents
rely on municipal water for their donestic supply. Shallow groundwater is not used as a source of
drinking water in the area, but has been used for lawn and garden irrigation and pet and |ivestock

wat ering. There are no contaminated soils |located off Base. The nost |ikely current exposure to

contam nants woul d be via inhalation of VOCs nigrating upward fromthe shall ow aquifer.

Ef fects of exposures to nearby ecosystens are expected to be mininmal. Details regarding the popul ation
and environmental receptors that could be affected are discussed in Section 4, which sunmmarizes the
findings of the human health and environnental assessnents.

Section 4
SUWARY OF SI TE RI SKS

A BRA (Radi an, 1995a) was prepared for QU 6 to evaluate potential health and environnmental effects caused
by actual or potential releases of and exposure to QU 6-rel ated chem cals under current and hypot heti cal
future conditions. The risk assessnment identifies the contam nants of potential concern (COPCs), current
and future exposure pathways for humans and environmental receptors, and the probability of adverse
effects resulting fromexposure. The four basic conponents of the risk assessment are summarized in this
section: identification of chemicals of potential concern, exposure assessment, toxicity assessnment, and
ri sk characterization. Detail ed descriptions of the risk assessnent are available in the BRA

4.1 Human Heal th R sks

4.1.1 Cont am nants of Potential Concern

COPCs are "chenicals that are potentially site-related and whose data are of sufficient quality for use
in the quantitative risk assessment” (EPA, 1989b). Al data of acceptable quality fromthe R were used
to identify COPCs. Detail ed descriptions of the screening and identification process and criteria are
described in the risk assessment document. Criteria used to select COPCs fol |l owed EPA gui dance. In

addi tion, chemi cals were screened agai nst conservative ri sk-based-concentrations using cal cul ated
prelimnary renediation goals for a residential exposure scenario.

Table 4-1 lists the nedia-specific COPCs and associ ated exposure concentration data used for risk
characteri zati on.

The COPC list was further refined into a list of chemicals of concern (COCs), which are chenicals that
pose the greatest risk or exceed regul atory standards, and are shown bel ow

. G oundwat er - TCE;
. Seeps and Springs-TCE, and

. Subsur face soil -1, 1- DCE,



A detail ed description of the process used to identify COCs is presented in the FS (Radi an, 1996a).

4.1.2 Exposur e Assessnent

Exposure assessment is the determ nation or estimation of the magnitude, frequency, duration, and route
of human and environmental exposures to COPCs present at or mgrating froma site. Human exposure to
COPCs from QU 6 was eval uated by performng the followi ng tasks: 1l)characterizing the potentially exposed
popul ation, 2) devel opi ng exposure scenarios, 3) identifying exposure pathways, and 4) quantifying
exposures for each scenario.

4.1.2.1 Current O f-Base Residential Exposure Scenario

The current land use in the off-Base areas immedi ately northeast of the H Il AFB boundary consists of
nostly residential homes and sonme snall areas used for gardening and |ivestock grazing.

Pat hways for both child and adult receptors include the follow ng:

. I nhal ati on of volatile conmpounds from basenent seepage;

. Ingestion of locally grown fruits and vegetables irrigated with contam nated ground water;
and

. I ngestion of locally produced beef products fromanimals fed contam nated water

or contam nated feed.
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The BRA (Radi an, 1995a) used standard equations and assunptions in avail abl e EPA gui dance to quantify
chem cal intake and docunents all the equations and assunpti ons used.

4.1.2.2 Future Of-Base Residential Exposure Scenario

According to popul ati on denographics for Davis County, the popul ation increased by 22% from 1980 to 1987
(146,540 to 179,000). Cther areas near Hill AFB saw popul ati on increases; adjacent Wber County
popul ati on experienced an 8.5%increase. The Gty of Ogden al so experienced slight popul ati on grow h.

The nost likely future changes in land use in the area include increases in residential housing and
decreasing agricultural activities. New residents will nost |likely be connected to the mnunicipal water
supply but could use shallow wells and drains for |awn and garden irrigation. New residents may elect to
install shallow groundwater wells even though higher quality water is readily avail able from other
sources (i.e., municipal sources and deeper aquifers).

Pat hways for both child and adult receptors include the follow ng:

. I nhal ati on of volatile conpounds from basenent seepage;

. I nhal ati on of volatile compounds whil e showeri ng;

. Dermal contact w th contami nated water while showering;

. I ngestion of contam nated drinking water,

. Ingestion of locally grown fruits and vegetables irrigated with contam nated ground water:
and

. Ingestion of locally produced beef products fromanimals fed contam nated water or

cont am nat ed feed.
4.1.2.3 Future On-Base Residential Exposure Scenario

Resi denti al developnent is not a likelihood in the on-Base areas of QU 6. However, to provide a
conservative assessnent of the potential risks associated with QU 6, health risks based on a future
on- Base residential devel opnent were eval uated. The future potential exposure pathways associated with
unrestricted, on-Base residential |and use include the follow ng:



. I nhal ati on of contaminated fugitive dust fromthe site

. I nhal ati on of volatile conpounds while showering

. Dermal contact w th contam nated water while showering

. Dermal contact with and incidental ingestion of contam nated soils;

. I ngestion of contam nated drinking water;

. Ingestion of locally grown fruits and vegetables irrigated with contam nated ground water
and

. I ngestion of locally produced beef products fromaninmals fed contam nated water or

contam nat ed feed
4.1.2.4 On-Base Wirker Scenario

I f devel opment occurs at QU 6 in the absence of remediation, on-Base construction workers could be
exposed to site-related chem cals. Exposure pat hways affecting workers engaged in construction activities
i nclude the foll ow ng

. I nhal ati on of contami nated fugitive dust fromthe site
. I nhal ati on of volatile conmpounds cl ose to the source; and
. Dermal contact with and incidental ingestion of contam nated soils.

4.1.3 Toxicity Assessnent

Cont anmi nants may have carci nogeni ¢ (cancer-causing) effects or noncarci nogeni c/system c effects. Exposure
to sonme of the chemcals detected at QU 6 could potentially result in both types of effects. For
carcinogens, it is assuned any anount of exposure to a carcinogenic chemical poses a potential for
generating a carcinogenic response in the exposed organi sm

Noncar ci nogeni ¢ or systemc effects include a variety of toxicol ogical end points and nay include effects
on specific organs or systems, such as the kidney, liver, lungs, and others. Threshold | evels generally
exi st for noncarcinogenic effects (i.e., a dose exceeding a certain |evel must be reached before health
effects are observed). No adverse effects are assunmed for doses bel ow the threshol d.

Cancer potency factors (CPFs), or slope factors (SFs), are used to provide conservative estinates of
excess lifetine cancer risks associated with exposure to potentially carcinogenic chemcals. SFs, which
are expressed in units of (ng/kg-day) -1, are nultiplied by the estimated intake of a potentia

carci nogen, in ng/kg-day, to provide an upper bound estinmate of the excess lifetine cancer risk

associ ated with exposure at the intake level. The term "upper bound" reflects the conservative estinate
of the risks calculated fromthe SF. Use of this approach makes underestimation of the actual cancer risk
unlikely. SFs are derived fromthe results of human epi dem ol ogi cal studies or chronic ani nal bioassays
to which ani nal -to-human extrapol ati on and uncertainty factors have been applied (e.g., to account for
the use of aninal data to predict effects on hunans).

Ref erence doses (RfDs) are used to indicate the potential for adverse health effects from exposure to
chem cal s causi ng noncarci nogeni c effects. RfDs, which are expressed in units of ng/kg-day, are estinated
threshold |l evels for daily exposure bel ow whi ch exposure is considered safe for humans, including
sensitive individuals. Estimated intakes of COPCs fromenvironnental nedia (e.g., the amount of a COPC
ingested from contam nated drinking water) can be conpared with the RfFD. RfDs are derived from human

epi deni ol ogi cal studies or aninmal studies to which uncertainty factors have been applied

Toxicity values used in the health risk assessnent are presented in Table 4-2. SFs and RfDs are specific
to the route of exposure; for exanple, oral SFs are used to evaluate risk through ingestion of a
car ci nogeni ¢ COPC

Most of the toxicity values in Table 4-2 were obtained fromI|R S searches conducted in August, Septenber,
and Cctober 1994 (EPA, 1994a) or from HEAST (EPA, 1994b). Carcinogenic values for some PAHs were al so
cal cul ated usi ng nethods in provisional guidance for calculating the potential potency on the basis of
val ues for benzo(a)pyrene (EPA, 1993). Table 4-2 does not list dermal toxicity values. The RfDs for nost



of the COPCs pertain to applied oral doses. To eval uate dernal exposures, oral toxicity values were used
to derive dermal values initially using a default value of 5% for oral absorption, according to EPA

gui dance provided in RAGS Volunme A, Appendix A (EPA, 1989b). For chemicals contributing significantly to
risks using this conservative method, chenical-specific gastrointestinal absorption rates were identified
and used to adjust oral toxicity values, also according to guidance in RAGS.

4.1.4 Summary of Risk Characterization

Car ci nogeni ¢ and noncar ci nogeni ¢ risks were calculated for each of the exposure pathways for the COPCs
and conpared with acceptable levels of risk. For each potentially carcinogenic COPC, the probability that
an individual will devel op cancer over a lifetime was estimated from projected intake | evels and the
cancer SF or the inhalation unit risk. Risks are probabilities that are generally expressed in
exponential form An excess lifetine cancer risk of 1 x 10 -6 indicates that an individual has a |-in-
mllion additional chance of devel oping cancer as a result of site-rel ated exposure to a carci nhogen over
a 70-year lifetine under specific exposure conditions at QU 6
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To address the range of exposures that may occur now and in the future, both average and reasonabl e

maxi mum exposures (RVEs) were considered. |nclusion of both average and RVE val ues allows risks to be
estimated for the upper bound exposure situation and the nmore typical or average exposure. The resulting
risk estimates then present a range of possible risks based on the range of possible exposure conditions.

The EPA Superfund site remedi ation goal set forth in the National Ol and Hazardous Substances Pol | ution
Contingency Plan (NCP) allows a cancer risk of 10 -4 (1 in 10,000) to 10 -6 (1 in 1 mllion). This range
is designed to be protective of human health. The cancer risk of 10 -6, based on reasonabl e naxi mum
exposure, is the required point of departure for addressing risks. A cancer risk of 1 in 1 nillionis
considered a de minims level, or a level of negligible risk, for risk nanagenment deci sions.

Tabl e 4-3 summari zes the cancer risk estinmates for each exposure scenario. The average and reasonabl e
maxi mumrisk estimates for the present off-Base beef consumer and the average risk estimtes for the
of f-Base resident are below the Superfund site renediation threshold for cancer risk of 10 -6 (1 in 1
mllion).

Those exposure scenarios in Table 4-3 that had a risk greater than 10 -4 were the future off-Base
resident (adult), and the future on-Base resident (age-adjusted and adult). These scenarios were then
reviewed further and the contribution of individual contam nants to the total exposure scenario risk was
deternmi ned. Table 4-4 details the contribution of all contam nants that individually contribute a risk
greater than 10 -6 for these scenarios. The follow ng contam nant/ medi a conbi nati ons general ly represent
the vast majority (i.e., greater than 95% of risk at this site: 1,1-DCE and TCE in water. Qher

cont am nant/ medi a conbi nations cunul atively contributing | ess than 5% of the risk include 1,1-DCE in
subsurface soil, benzo(a)pyrene in surface soil, aldrin in surface soil, and chloroformin basenent air
1,1-DCE, aldrin, benzo(a)pyrene, and chloroformwere elimnated as COCs on the basis of the discussion
bel ow. For a nore detail ed di scussion of these contaninants, see the FS (Radi an, 1996a).

The Rl results indicate that 1,1-DCE is not prevalent in the groundwater and that the | ow concentrations
of this compound do not warrant renediation. This chenical has been detected in only one well and has not
been detected in concentrations that exceed its ML

The aldrin detection which caused a risk greater than 10 -6 was in a sanple collected froma

wel | -mai ntai ned park area north of Building 1915. It is likely that aldrin was associated with former
routi ne Base pesticide spraying and not with waste di sposal activities at QU 6. The cal culated risk from
aldrin was slightly over 10 -6 and was determ ned using very conservative assunptions whi ch overestinate
the risk. Thus, aldrin was not considered to pose a risk significant enough to retain it as a CCC.

Benzo(a) pyrene was detected in soils at |evels which show a risk greater than 10 -6. Each location had a
detection of benzo(a)pyrene in the surface or shallow soils, but no contam nants were found in soils
deeper than 9 ft. Both locations are adjacent to roads. One is in an off-Base area along the dirt road
adj acent to, and on the north side of the Davis-Wber Canal. The presence of benzo(a)pyrene at this

| ocation mdway down the hillside is unlikely to be associated with operations on the Base. The other
location is on Base in the 2000 area adj acent to an asphalt road. PAHs are often associated with the

i nconpl ete conbustion of organic naterial (e.g., petroleum products), and are comonly found in vehicle
exhaust and asphaltic road materials. Due to the common occurrence of this chem cal near roads and the

| ocations of the detections at QU 6, it was not retained as a COC or recommended for renediation



Data on chlorof ormsanpling and results indicates that occurrences of chloroformin groundwater are
scattered and appear unrel ated both to the VOC groundwater plune and to the detected concentrations in
indoor air at off-Base |ocations. Additionally, the chloroformconcentrations in basenent air were bel ow
t he nationw de background mean for chloroformin indoor air (Shah and Singh, 1988).
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To characterize the potential systemc effects of chem cals, conparisons were nmade between projected

i ntakes of COPCs over a specified tinme and toxicity values, prinmarily oral and dernal RfDs and inhal ation
ref erence concentrations (RfCs). A hazard quotient (HQ, which is the ratio between exposure to a

chem cal and that chemcal's toxicity value, was cal cul ated for each COPC and exposure pat hway.
Chemi cal -specific H® were then summed for each COPC and each pat hway of exposure to calculate the tota
hazard index (H) for each exposure scenario.

The H is not a statistical probability of a systemc effect occurring. If the exposure | evel exceeds the
appropriate toxicity value (i.e., the HQis greater than 1), there nmay be cause for concern. The
Superfund site renedi ati on goal for noncarcinogens is a total H of 1

The BRA indicates that none of the hazard indices calculated for the potentially exposed popul ati ons
exceeded 1.0; however, the separate analysis for "unidentified organi c conpounds” assumed to be stoddard
sol vent indicated a hazard index greater than 1.0 for a hypothetical future child exposure. This exposure
woul d be possible only if contamnated soils 18 to 22 ft deep were brought to the surface (e.g., during
excavation for a basenent or hone foundation), and were then part of the residential exposure scenario
St oddard sol vent was not detected in groundwater at the site. Furthernore, the hazard i ndex for stoddard
sol vent was unconventional ly derived using an unverified toxicity value. Conplex organic mxtures |ike
stoddard sol vent are generally not anenable to eval uati on by conventional toxicological nethods the

i mpact of using unverified toxicity values to unconventionally determne a hazard index is typically an
overestimati on of risk. Because of unlikely exposure and a probabl e overestimation of related risk

st oddard sol vent was not included as a CCC

After review ng risk-based, regulatory, and other considerations associated with identifying COCs, the
foll owi ng contam nant/ nmedi a conbi nati ons warrant renedi ati on and hence desi gnation as CCCs:

. G oundwat er - TCE;

. Seeps and Springs-TCE, and

. Subsur face soil -1, 1- DCE
4.2 Envi ronnent al Eval uation

A qualitative ecological risk assessnment was performed as part of the BRA (Radian, 1995a) that eval uated
the adverse effects on ecological receptors at QU 6. No areas at QU 6 have been classified as critica
habi tats for endangered species; currently, no threatened or endangered species included on current lists
of endangered and threatened wildlife and plants are full-time residents of the Base. Although no

t hreat ened or endangered speci es resi de on Base, two endangered speci es, bald eagles and peregrine

fal cons, reside nearby. The BRA concluded that no significant accumul ati on of chem cals should occur in
animal s at the site because of the contam nants at QU 6

4.3 Uncertainty Analysis

Uncertainty is inherent to the risk assessnent process. The uncertainty analysis identifies key
uncertainties so that a | evel of confidence in the cancer and noncancer risk estinmates can be

consi dered when risk management deci sions are made. Table 4-5 summarizes uncertainties associated with
the risk assessment for QU 6.



Condi tion
Assunpti on

Physi cal Setting/Potentially

On- Base residenti al
| and use

Resi denti al use of shal -
| ow groundwat er

Chemi cal s of Potential Concern

Pesti ci de presence

PAH presence

Chl orof orm

Exposure Assessnent

Pat hways conbi ne
maximally in single
i ndi vi dual

Exposure concentration

based on detected
concentrations

Toxicity Assessnent

Toxicity val ues missing
for sonme conpounds

Tabl e 4-5
Summary of Uncertainties

Sour ce of Quantitative
Uncertainty Ef f ect

Exposed Popul ati ons

Use of default Overestimates risk
assunption

Use of default Overestinmates risk
assunption

Spor adi ¢ presence Overestinmates risk
Spor adi c presence Overesti mates risk
Source of contam Appears to overesti-
i nstant mate risk

Use of default Overestinmates risk

assunption

Possibility that Possi bl y

br eakdown underestimates risk
products of

exi sting chemicals

m ght appear in

the future

Val ues | acki ng Underestimates risk

I npact on Risk
Characteri zation

Rermoval of condition would make risks
from on-Base surface soils negligible.

Rermoval of condition would nake shal | ow
groundwat er negligible contributor to risk
for all but basenent air pathway.

Ri sks of exposure to aldrin and other
pesticides may not be attributable to waste
managenent activities at QU 6. Risk
characterizati on assumes site-w de
occurrence.

Ri sks of exposure to PAHs may not be
attributable to waste managenent activities
at QU 6. Risk characterization assunmes site-
wi de occurrence.

Maj or contributor to basenent air risks, but
not believed to be site rel ated.

Unlikely that significant population will be
maxi mal |y exposed by all pathways.

Al t hough vinyl chloride has not been
detected at the site, and only very | ow
concentrations of other TCE breakdown
products have been detected, their
appearance in the future could increase site-
related risks.

Because nmterials |acking values are
generally of lowtoxicity, and only two
COPCs | acked val ues, the inpact is
probably negligible.



Use of unverified val-
ues for trichloroethene
and ot her chemcals

Possi bl e synergi stic or
ant agoni stic effects of
mul ti chem cal exposure

Verified val ues
| acki ng

Whet her conbi ned
chemcals wll

have synergistic or
ant agoni stic
effects

Overesti mates risk

Li kely overestimates
risk

Not including trichloroethene in risk
characterization would significantly reduce
site-related risk.

Cancer risk and hazard indices are summed
to account for possible synergistic effects



4.4 Overview of Site R sks

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting
the response action selected in this ROD, nay present an imminent and substantial endangernent to public
health, welfare, or the environment.

Remedi al action at QU 6 is warranted on the basis of potential future risks to human health and the
environnent (i.e., to prevent a significant risk to residents). Al so, renedial action is generally

war rant ed when MCLs are exceeded. TCE associ ated with donestic groundwater use accounts for the nmajority
of the risk by ingestion, inhalation, and dernal pathways.

Section 5
DESCRI PTI ON OF ALTERNATI VES

This section describes the alternatives that were devel oped to nmeet the renmedi al action objectives (RAGCs)
for QU 6. Mire detailed infornmation on the alternatives is presented in the Feasibility Study Report
(Radi an, 1996b). The RAGs are as foll ows:

. Restore the groundwater aquifer and seeps and springs, and the Cooley's Pond water to TCE
concentrations of 5 Ig/L or less (i.e., the drinking water standard), which results in a
risk that is protective of hunman health

. Prevent human exposures to 1,1-DCE in subsurface soil that lead to a total excess cancer
risk for 1,1-DCE greater than 10 -6. This corresponds to a concentration of 26 lIg/ kg or
| ower .

The area of groundwater wi th contam nant concentrations that exceed the MCL for TCE is 6 acres in the
west plune and 39 acres (22 acres on Base; 16 acres off Base) in the cast plune. The vol ume of

contam nated groundwater in the west plune is estimated to be 5 mllion gal.; that of the east plune is
estimated to be 61 mllion gal. (see Figure 3-1).

The area of subsurface soil that exceeds the RAO for soil is limted to an area of approxi mately 3300 ft
2 and a thickness of 4 ft (18 to 22 ft bls). The volune of soil contanmination is estimated to be
490 yd 3.

5.1 El ements Commbn to All Alternatives
There are two el enents commbn to all of the alternatives which are di scussed here for conci seness.

1. Because these alternatives will result in hazardous substances on-site above health-based levels, a
review will be conducted within five years after comrencenent of the renmedial action to ensure that
the remedy continues to provi de adequate protection of human health and the environnent.

2. The U ah Department of Natural Resources, Division of Water Rights has devel oped a groundwat er
managenent plan for the Wber Delta sub-area of the East Shore area, which includes HII AFB. Areas
of groundwater contam nation surrounding H Il AFB are identified as restricted. No new wells will be
permtted in the restricted areas nor will change applications which propose to transfer water into
these areas be granted. Wen the contami nation is successfully cleaned up and no | onger poses a
threat to groundwater aquifers, the State Engineer will consider allowing the construction of wells
in these areas. Before that time, alternate water supplies will be provided if necessary.

Alternatives 2 through 5 all include additional institutional controls to prevent conpletion of potentia
exposure pathways or to protect facilities installed as part of the renedy.

Institutional controls for properties not fee-owned by the Air Force will include: (1) water rights and
well drilling restrictions and advisories to prevent exposure to contani nated groundwater; and (2)
fencing with warning signs to restrict access to exposure areas, construction areas, and treatment
facilities. Leases or easenments may be needed to enact sone of the institutional controls.

Institutional controls for Air Force fee owned property will include: (1) issuing a continuing order
which remains in effect as long as the property is owed by the Air Force which restricts access to or
di sturbance of contami nated soil, restricts construction activities, and restricts installing water

supply wells in zones of contam nated groundwater. (2) filing a notice to the deed detailing the
restrictions of the continuing order, and (3) a covenant to the deed in the event of property transfer



In the case of the sale or transfer of property within QU 6 by the United States to any other person or
entity, the Air Force will place covenants in the deed which will restrict access and prohibit

di sturbance of contam nated soils or the renedial action w thout approval of the United States. These
covenants will be in effect until renoved upon agreenent of the State of Uah, the U S. Environnental
Protection Agency, and the U S. Air Force or their successors in interest. The Air Force will also
include in the deed the covenants required by Section 120(h)(3) of the Conprehensive Environnent al
Response, Compensation and Liability Act (CERCLA), which include: (1) a warranty that the United States
wi Il conduct any renedial action found to be necessary after the date of the transfer; and (2) a right of
access in behalf of the U S. Environnental Protection Agency and the Air Force or their successors in
interest to the property to participate in any response or corrective action that mght be required after
the date of transfer. The right of access referenced in the preceding sentence shall include the State of
Ut ah for purposes of conducting or participating in any response or corrective action that mght be
required after the date of transfer.

In the event that the land use is changed or structures are renoved, the Air Force will re-evaluate the
protectiveness of the renedy selected for QU 6, and will take any appropriate renedial action.

5.2 Al ternative 1-No Further Action

In Alternative 1, no actions beyond those proposed in the HIIl AFB QU 6 Action Menorandum (Radi an, 1996a)
are inplemented. The Action Menorandum which addresses mainly off-Base actions, proposes a phased
approach. The objective and recomended actions for each phase are as foll ows:

. Phase |: Stop Plune Mgration in Of-Base Area. The reconmended punp-and-treat system began
operating in the sunmmer of 1996.

. Phase I1: Renbve Concentrated Portion of Of-Base Plune. The recommended punp-and-treat
system began operating in the summer of 1996.

. Phase II11: Renoval of Canal Contribution to Plune. Relining the Davis-Wber Canal is
recommended; however, further data need to be collected to 1) identify exact sections of the
canal requiring relining, and 2) evaluate the effects of the anticipated relining.
Monitoring the water levels in wells | ocated above and bel ow the canal is also included in
Phase 111.

. Phase |V: Stop Of-Base Mgration. A punp-and-treat systemis recommended; however, pending
the results of an ongoing treatability study of in situ treatnent technologies at QU 6, this
recommended action may be replaced with either the in situ air sparging/ SVE or UVB
t echnol ogy.

. Phase V: Renove Northern Armof Of-Base Plume. A punp-and-treat systemis reconmrended,;
however, this action will not be inplenented until after the effects of the other phases can
be eval uat ed.

In Alternative 1, all groundwater in the east plume is treated until renediation is conplete by the
conmponents of the QU 6 Phase |, Il, and V systens, which consist of groundwater extraction, air
stripping, and discharge into a stormdrain. Seep and spring water is also treated until remediation is
conpl eted. No action is taken for soils. The west groundwater contam nant plume is renedi ated by natural
attenuation. Figure 5-1 shows the site plan for Alternatives 1 and 2.
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Phases | and Il of the QU 6 renoval action consist of two rows of extraction wells (seven total wells) in
the of f-Base area. Extracted groundwater is treated in a lowprofile air stripper, which uses trays in

pl ace of packing for air-water contact. Treated water is discharged to an existing stormdrain. During
initial operation of the treatnment system the rates of natural attenuation of the TCE concentrations in
the northern armof the off-Base portion of the plune (see Figure 3-1) will be nonitored. G oundwater
nmodel i ng has shown that TCE concentrations in the northern armwill decrease to 5 Ig/L (the MCL) within
five years through natural attenuation. It is also anticipated that the concentrations will decrease
because of the Phase | and Il treatnent system actions.

If the concentrations in the northern armare reduced to or below the MCL by natural attenuation and
operation of the Phase | and Il systens, no additional treatment will be inplemented in the off-Base
area. However, if after five years concentrations remain above the MCL, additional treatrment will be
conducted. This treatment, which corresponds with Phase V, will consist of a row of two extraction wells
in the northern armof the off-Base plunme. If it becones necessary to install the Phase V system



addi tional soil gas and groundwater sanpling will be conducted to deternine the nost appropriate
locations for the extraction wells.

Water fromthree springs and field drains in the OJ 6 area will be collected, treated, and discharged. At
spring U6-303, the spring water and water fromthe nearby of f-Base pond (Cooley's Pond) will be punped to
a treatnent system Treatnent options include an air stripping systemand an activated carbon adsorption
system A best available control technol ogy (BACT) analysis (R307-1-3, UAC) will be perforned if air
stripping is chosen to determne if off-gas collection and treatnment is required. The treated water will
be di scharged to the far southeast end of the pond. The overflow fromthe pond di scharges into the

shal | ow aqui fer.

At field drain U6-603/604 (shown in Figure 3-1), TCE is renediated by volatilization as the water
cascades into a piped channel and is discharged to an existing stormsewer. This collection and treatnent
systemis already in place. At seep U6-606, if contam nated flow remains five years after startup of the
of f-Base treatnent system water will be collected in the existing cistern and treated in the air
stripper for the off-Base system Treated water fromthe springs and field drains wll neet UPDES

requi renents (UAC R317-8).

Adoption of this alternative should prevent groundwater contam nation frommgrating laterally in the
direction of the hydraulic gradient (i.e., north to northeast away fromthe Base). Existing water fights
restrictions would prevent access to the contam nated groundwater. For the west contam nant plume, this
alternative relies on natural attenuation through natural physical, chenical, and biol ogi cal processes to
reduce groundwater contaninant concentrations.

The results of groundwater nodeling indicate that the portion of the off-Base plunme between the Phase |
and Phase Il treatnment systens will be renmediated quickly (2 to 3 years); however, the remaining portion
of the east plune may take significantly longer to renediate. The rates of natural attenuation for all
areas will be nonitored, and remedial actions will be installed if concentrati ons do not decrease as
predi ct ed.

This alternative incorporates an ongoi ng program of sem annual monitoring for groundwater and seeps and
springs at QU 6. Mnitoring for the Davis-Wber Canal, which corresponds with Phase Ill, is also
i ncl uded.

Remedi ation tinmes required to reduce TCE concentrations in groundwater to the MCL of 5 Ig/L are estinmated
to be the follow ng:

. West groundwat er plune: 28 to 35 years (by natural attenuation);
. East groundwater plunme, off Base: 50 to 75 years; and
. East groundwater plunme, on Base: 50 to 75 years.

The net present value of Alternative 1 is approximtely $2,550,000. This includes a capital cost of
$850, 000 and a present worth O8&M cost of approximately $1,700,000. A 30-year period of operation is
assuned for costing purposes.

5.3. Alternative 2-Alternative 1 Plus Institutional Actions

In Alternative 2, all aspects of Alternative 1 are included. Additional nonitoring of the groundwater is
included to ensure the effectiveness of natural attenuation. The site plan is shown in Figure 5-1.

An expanded nonitoring systemw |l be installed to nonitor natural attenuation of both the east and west
pl umes. The expanded systemwi || include the installation and nonitoring of four additional wells and
nonitoring of four existing wells that are not nonitored under the current sem annual nonitoring prograns
at the Base. If concentrations do not decrease as predicted within five years, renedial actions will be
inmplenented to renedi ate the plumes nore quickly. The remediation time franes are the sanme as for

Al ternative 1.

The net present value of Alternative 2 is approxinmately $2,900,000. This includes a capital cost of
$1, 000, 000 and a present worth O&M cost of approxinately $1,900,000. A 30-year period of operation for
all conponents is assumed for costing purposes.



5. 4. Al ternative 3-Punp-and-Treat with Discharge of the Treated Water

This alternative includes all aspects of Alternative 2. In addition, it includes an on-Base
punp-and-treat systemfor the west plume and the on-Base portion of the east plume. The entire west
plume is located on Base, while the east plune is located partly on Base and partly off Base. For both
areas, the groundwater is treated by air stripping. The groundwater punp-and-treat systenms are intended
to shorten the remediation times and act as hydraulic barriers to prevent the further mgration of the
plumes. Figure 5-2 shows the site plan for Alternative 3.

For the on-Base portion of the east plune, groundwater will be extracted using two rows of extraction
wells. Arowof wells along the Base boundary will hydraulically contain the groundwater to prevent it
fromflow ng off Base. These wells will be nmonitored for their effectiveness in hydraulically containing
the plume. If the plune is not contained, additional extraction wells will be installed until the plume
is contained. Another row of wells will be installed hydraulically upgradient of the Base boundary to
capture the plune nore quickly. Punping tests will be performed to assist the determination of the final
nunber and spacing of the extraction wells in the system The placement of the wells and associ at ed
piping may require rerouting of Perineter Road. The extracted groundwater fromall of the wells will be
conbi ned and piped to a lowprofile air stripper. An analysis of the best available control technol ogy
(BACT) requirenents (R307-1-3, UAC) was conducted. The analysis indicated that off-gas collection and
treatment will not be necessary for the air stripper.

The air stripper will reduce the TCE concentrations in the extracted groundwater to 1.25 Ig/L (one-fourth
the MCL) or |lower. Discharge options considered for the treated groundwater include: 1) discharge to the
shal I ow aqui fer through underground injection wells or a subsurface drain field, and 2) discharge to the
sanitary sewer, which flows to the North Davis County Sewer District (NDCSD)publicly owned treatnent

wor ks (POTW. Because the discharge to the shallow aquifer will be essentially the same whether the drain
field or injection wells are selected, the drain field option will be included for the purpose of
describing this alternative. The discharge to the POTWwi Il al so be incl uded.

The drain field will be installed in a |location hydraulically upgradi ent of the plume, as shown in Figure
5-2. The existing geologic information for the area proposed for the drain field indicates the presence
of perneabl e zones capabl e of receiving the treated water. Percol ation tests have confirmed this
capability. The drain field will be approxinmately 500 ft long and 200 ft wide. Piping will be installed
to carry treated water fromthe air stripper systemto the drain field.
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Piping will also be installed to carry treated water fromthe air stripper to a sanitary sewer |ine
connection. The POTWis not on or inmedi ately adjacent to QU 6; however, H Il AFB currently has a permt
to discharge to the NDCSD POTW Because the costs for the discharge to the POTWare higher than for the
di scharge to the drain field, the discharge to the POTWw || be used only in the event that the drain
field requires any maintenance activity.

At the west plune, groundwater will be extracted using a systemof extraction wells |ocated al ong the
downstream edge of the plune. The extracted groundwater fromall of the wells will be conbi ned and pi ped
to alowprofile air stripper. A BACT analysis indicated that off-gas collection and treatnent will not
be necessary for the air stripper. Following treatment, the water will be discharged to a drain field

| ocated upgradient of the plume. Piping will also be installed so that the treated water can be

di scharged to the POTWin case the drain field requires any maintenance.

Remedi ation tinmes required to reduce TCE concentrations in groundwater to the MCL of 5 Ig/L are estimated
to be the fol l ow ng:

. West groundwater plune: 6 to 9 years;
. East groundwater plunme, off Base: 2 to 3 years; and
. East groundwater plume, on Base: 20 to 30 years.

The net present value for Alternative 3 is approxinmately $5,740,000. This includes a capital cost of
$2, 490, 000 and a present worth O&%M cost of approxinately $3, 250, 000.

A 30-year period of operation is assuned for costing purposes for conponents other than the groundwater
remedi ati on systemfor the west plune. For the west plune treatnent system a conservative renediation
time of nine years is assumed for costing purposes.



5.5 Alternative 4-Alternative 2 Plus In Situ Renedi ati on of On-Base Pl unes

Alternative 4 includes all the elements of Alternative 2. In addition, it includes in situ treatment for
the west plune and the on-Base portion of the cast plume. The in situ technol ogies of air sparging and
soil vapor extraction (1AS/ SVE) and UVB (vacuum vapori zing well) have been evaluated in a treatability
study at QU 6 for their effectiveness for the site conditions. Details of the treatability study are
presented in the Treatability Study Work Pl an (Radi an, 1994b). The UVB technol ogy was sel ected as the
representative in situ technology for the purposes of conparing the alternatives.

At the east plune, it is assuned for cost estinating purposes that one row of U/B wells is installed at
the Base boundary (this row incorporates the existing U/B well used for the treatability study), while
additional UVB wells are installed upgradient along the axis of the plune (see Figure 5-3). The row of
UVB wel | s at the Base boundary is intended to prevent further off-Base mgration of TCE. Therefore, these
wel l's are placed such that sone overlap of the radius of influence occurs to ensure effective capture and
treatment of the groundwater plune. The UVB wells along the axis are placed to treat the hot spot. The

pl acenent of the wells at the Base boundary nmay require the rerouting of Perinmeter Road. One row of UVB
wells is installed at the west plune. The UVB wells at the west plune are spaced according to their
estinmated radius of influence (with some overlap). The wells extend past the edges of the existing plune
to allow for expansion of the plune. The upgradi ent portion of the plune is w der than the downgradient
portion. If this expansion continues as the water noves downgradi ent, the U/B wells placed outside the
exi sting boundaries of the plunme will capture and treat this water.
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A BACT analysis indicated that off-gas collection and treatnent will not be necessary for the UV/B system

Remedi ation tinmes required to reduce TCE concentrations in groundwater to the MCL of 5 Ig/L are estimated
to be the follow ng:

. West groundwater plune: 7 to 14 years;
. East groundwater plune, off Base: 2 to 3 years; and
. East groundwater plunme, on Base: 25 to 50 years.

The net present value of this alternative is approxinmately $7,170,000. This includes a capital cost of
$3, 450, 000 and a present worth O&M cost of approximtely $3, 720, 000.

A 30-year period of operation for conmponents other than the west plune treatnent systemis assuned for
cost estimating purposes. For the west plume remedi ati on system a conservative renediation tine of 14
years is used for costing purposes.

5.6 Alternative 5-Alternative 3 Plus Accelerated Treatnment of On-Base Pl unes and Soil Renediation

This alternative includes all the elements of Alternative 3. In addition, it includes an extensive series
of extraction wells to shorten the renediation tinmeframe. The presunptive remedy for soils (i.e., SVE) is
impl enented for the area of subsurface 1,1-DCE contamination. Figure 5-4 shows the site for Alternative 5

For the on-Base portion of the east plune, groundwater will be extracted using a systemof extraction
well's | ocated al ong the Base boundary and an estinated seven rows of wells along the | ength of the plune.
The wells along the Base boundary will hydraulically contain the groundwater flow off Base. These wells
will be nonitored for their effectiveness in hydraulically containing the plune; if the plume is not
contai ned, additional extraction wells will be installed until the plume is contained. The wells al ong
the length of the plune are placed according to the estimated radius of influence to achieve conplete
capture of all water in the plume as quickly as possible. Punping tests will be performed to determ ne
the final nunber and optimm spacing of the extraction wells in the system The placenent of the wells
and associated piping may require rerouting of Perimeter Road and North Carolina Road. The extracted
groundwater fromall of the wells will be conbined and piped to a lowprofile air stripper. An analysis
of BACT requirenents (R307-1-3, UAC) was conducted, and indicated that off-gas collection and treatnment
will not be necessary for the air stripper. The discharge options for the treated groundwater are the
sane as for Alternative 3.

At the west plume, groundwater will be extracted using a systemof extraction wells. The extracted
groundwater fromall of the wells will be conbined and piped to a lowprofile air stripper. A BACT

anal ysis indicated that off-gas collection and treatnent will not be necessary for the air stripper The
di scharge options considered for the west plune are the same as those for Alternative 3.



An SVE systemis installed to reduce the concentrations of 1,1-DCE in the subsurface soil to the renedi al
goal of 26 Ig/kg. This level corresponds with a total excess cancer risk of 10 -6, assum ng direct
exposure. The SVE systemwill also reduce the concentrations of other VOCs such as TCE. A cluster of
three SVE wells is installed in the vicinity of the subsurface soil contam nation near test well Ub6-6.
The three wells are screened at different intervals as follows: 1) 15 to 30 ft, 2) 30 to 45 ft, and 3) 45
to 60 ft. A though contam nation was detected in only the 18- to 22-ft interval, the SVE wells conpl eted
at the lower intervals will ensure that any other VOCs in the soil belowis renoved.
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Remedi ation tinmes required to reduce TCE concentrations in groundwater to the MCL of 5 Ig/L are estimated
to be the follow ng:

. West groundwater plune: 4 to 6 years;
. East groundwater plune, off Base: 2 to 3 years; and
. East groundwater plume, on Base: 12 to 18 years.

Al t hough nodel ing has indicated that nost areas of the on-Base portion of the east plune coul d
potentially be renediated in six to nine years, the presence of the Waste Asphalt Pile will slowthe
remedi ati on of the, portion of the plume belowit.

The net present value for Alternative 5 is approxinmately $6,960,000. This includes a capital cost of
$4, 320, 000 and a present worth O8M cost of approximately $2, 640, 000.

A five-year period of operation is assuned for costing purposes for the SVE system A 9-year period of
operation is assuned for costing purposes for the east plunme groundwater renmedi ati on system except for
nonitoring and reporting activities, which are assuned to be 12 years. For the west plune treatnment
system a conservative remediation time of six years is assuned for costing purposes.

Section 6
SUWMARY COF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

This section presents a conparative analysis of the five alternatives according to the nine eval uation
criteria specified in the NCP. These evaluation criteria are divided into three categories: threshold,
primary bal ancing, and nodifying criteria. The two threshold criteria nust be met by the sel ected renedy.
The five primary balancing criteria formthe basis for conmparing alternatives. The two nodifying criteria
consi der state and community acceptance. The three categories and the criteria they include are described
further in Table 6-1.

In the Proposed Plan for Operable Unit 6, H Il AFB identified its preferred alternative as a nodification
to Alternative 3. The preferred alternative includes all elenents of Alternative 3 except it uses natural
attenuation, rather than a punp-and-treat system to address the west plune on Base. For this reason, the
di scussions of Alternative 3 in the balancing criteria sections will specifically address both treatnent

and natural attenuation for the west plunme. The preferred alternative and Alternative 3 include the sane

di scharge options for the treated water that is extracted fromthe on-Base portion of the east plune.

6.1 Threshold Criteria

6.1.1 Overall Protection of Human Health and the Environnent

Alternative 1, the No Further Action alternative, is not protective of human health. The other four
alternatives protect human health and the environnent, because they address the risks posed at the site.
Al of the alternatives eventually nmeet the renedial action objectives of restoring the groundwater

aqui fer and seeps and springs to TCE concentrations of 5 Ig/L or less, but only Alternatives 3, 4, and 5
do so in a reasonable tinme frame. Alternatives 2, 3, 4, and 5 are additionally protective because they
include institutional actions to ensure that |and use in the on-Base area remains industrial, the
groundwater is not extracted fromthe shall ow aquifer, and the contam nated subsurface soil is not
excavated. Alternative 5 further reduces risk by renediation of the subsurface soil.

6.1.2 Conpliance with ARARs

The ARARs identified for QU 6 are presented in Tables A-1 through A-6 of Appendix A Tables A-7 and A-8
present the alternative-specific identification of, and conpliance with, ARARs. Alternatives 1 and 2 will
not nmeet ARARs because they will not restore the groundwater in the east plune to beneficial use in a



reasonabl e ti neframe. Because Alternatives 1 and 2 do not neet the threshold criteria, they were
considered no further in the conparison of the alternatives. Alternatives 3, 4, and 5 will conply with
all their applicable chemcal-, |ocation-, and action-specific ARARs. They will neet the MCLs for
groundwat er and conply with em ssions standards. Because Alternatives 3, 4, and 5 include discharge of
treated water fromthe off-Base treatnment systens, they will be required to neet the substantive
requirenents for a Uah Pollutant Discharge Eimnation System (UPDES) permt.

For Alternatives 3, 4, and 5, the water in Cooley's Pond will conply with the MCLs because it will be
treated by a carbon adsorption or air stripping treatnent system For Alternatives 3 and 5, both the
injection well and drain field options for discharge of treated water fromthe on-Base treatnent systens,
as well as the discharge from Cooley's Pond, will conply with the applicabl e chenical -specific ARARs,

whi ch include the Wah G oundwater Quality Protection Standards (R317-6 UAC). They will also conply with
the action-specific ARARs, which include the Federal and State Underground | njection Control Standards
(40 CFR Parts 144-147 and R317-7 UAC). Also for Alternatives 3 and 5, the discharge to the POTWw | |
conply with the action-specific ARARs, which include the National Pretreatnent Standards (40 CFR Part
403) .
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6.2 Primary Balancing Oriteria

6.2.1 Long-Term Ef f ecti veness and Per manence

At the conclusion of remedial activities for Alternatives 3, 4, and 5 and the preferred alternative, the
TCE concentrations in groundwater will be at or below the MCL of 5 Ig/L. For groundwater, Alternatives 3
and 5 and the preferred alternative are rated higher than Alternative 4 because they provide a | ow | evel
of residual risk while using an extensive system of groundwater extraction and air stripping, which are
t echnol ogi es that have proved to be reliable.

Alternative 5 is ranked slightly higher than Alternative 3 and the preferred alternative, which may
require | onger operation and nmonitoring. However, Alternative 5 will require a higher |evel of operation
and nmi nt enance because of the additional treatnment systens that will be operated. Alternatives 3 and 5
and the preferred alternative are equal in their adequacy and reliability of controls to manage treatnent
residuals. The long-termeffectiveness of the preferred alternative, which includes natural attenuation
for the west plume, is the sane as for Alternative 3, which includes a punp-and-treat systemfor the west
pl une.

For soils, Alternatives 3 and 4 and the preferred alternative would rank equally. Aternative 5 receives
t he hi ghest ranking, because it results in a slightly | ower nagnitude of residual risk because it reduces
the contaninant concentrations in the subsurface soil.

6.2.2 Reduction of Toxicity, Mbility, or Volune Through Treatnent

For Alternatives 3, 4, and 5 and the preferred alternative, the of f-Base groundwater extraction system
reduces the volune (and nass) of TCE in the groundwater and reduces the nobility of the contam nants

t hrough hydraulic containment. Alternatives 3 and 5 and the preferred alternative are rated hi gher than
Alternative 4 because they reduce the nobility of the contaminants in the on-Base portions of the east
and west plunes through hydraulic containment, and they also significantly reduce the nass of

contami nants in the groundwater within the west plunme and the on- and of f-Base portions of the east
plume. Alternative 5 receives a slightly higher rating than Alternative 3 and the preferred alternative
because it al so reduces the volune (and nmass and toxicity) of 1,1-DCE in the subsurface soil. The
preferred alternative, which includes natural attenuation for the west plume is ranked slightly | ower
than Alternative 3, which includes a punp-and-treat system The punp-and-treat option would use treatnment
to a greater degree to reduce contam nant vol une.

6.2.3 Short-Term Eff ecti veness

There are no additional short-termrisks (fromtruck traffic, construction dust, noise, etc.) to the
community or the environment that could not be avoided or mnimzed. A sunmary of the remediation tine
for Alternatives 3, 4, and 5 and the preferred alternative is presented in Table 6-2. Aternatives 3 and
5 and the preferred alternative are rated higher than Alternative 4 because they require shorter tine
periods to nmeet the cl eanup objectives and protect against human exposure to TCE in groundwater.
Alternative 5 receives a slightly higher rating for short-termeffectiveness than Alternative 3 and the
preferred alternative because it neets the cleanup goals in a shorter tine period. Note that Alternative



3, which includes a punp-and-treat systemfor the west plune, is ranked equally with the preferred
alternative, which includes natural attenuation.

6.2.4 I npl enentability

The administrative inplenentability for Alternatives 3, 4, and 5 and the preferred alternative is about
equal . Alternative 4 is rated |lower than Alternatives 3 and 5 and the preferred alternative because the
reliability of UVB systens has yet to be denonstrated. Al so, the equipnent, personnel, naterials, and
services required to inplement the UVB technol ogy are not as readily available as they are for the
conmponents of the other alternatives. Alternative 3 and the preferred alternative are rated higher than
Alternative 5 because they require significantly | ess equipnent and fewer services to be inplenmented. The
preferred alternative is rated higher than Alternative 3 because of its use of natural attenuation,
rather than a punp-and-treat system for the west plune. Natural attenuation would require |ess equi pnent
and fewer services. The rerouting of roads, if necessary, for Alternatives 3, 4, or 5 or the preferred
alternative would not significantly affect the inplenmentability of the alternatives.
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6.2.5 Cost

Table 6-3 presents a sunmary of the capital, operation, and naintenance costs for Alternatives 3, 4, and
5 and the preferred alternative. Note that for alternatives with renmediation times of 30 years or | onger,
a 30-year period was used for costing purposes. For alternatives with estimted renedi ation times shorter
than 30 years, the upper ranges of renediation tines were used in the cost estimates. The preferred

alternative has the | owest cost, followed by Alternative 3, Alternative 5, and A ternative 4,
respectively.

6.3 Modi fying Criteria

6.3.1 State Acceptance

The State of Utah agrees with the selected remedy. No change to the selected renedy i s necessary.

6.3.2 Communi ty Acceptance

A public neeting was held on 11 Decenber 1996 to discuss the Proposed Plan. The comments received from
the public regarding the selected remedy are di scussed in the Responsiveness Summary, which is part of
this ROD. No comments were offered that agreed with or opposed the preferred alternative.
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Section 7
THE SELECTED REMEDY

This section describes the selected remedy and expl ains how the sel ected renedy neets the statutory
requi renents.

7.1 Description of the Sel ected Renedy

The selected remedy is Alternative 3 with the following nodification: the west plume will be addressed
through natural attenuation, rather than by a punp-and-treat system Natural attenuation, rather than
pump and treat, was selected to address the west plune because it provides the sane | evel of protection
of human health and the environment, and its cost is |ower. The selected renedy includes the follow ng
conponents (see Figure 7-1):

. Conti nued operation of the off-Base punp-and-treat system

. A punp-and-treat systemfor the on-Base portion of the east plume. The treated water is
di scharged into the shallow aquifer via a subsurface drain field. D scharge piping to a
sanitary sewer connection of the NDCSD POTWwi || be installed as a back-up di scharge

provi si on.

. Nat ural attenuation of the west plune, rather than punp and treat.



. Treatnment of the springs and field drains. Spring U6-303 and the water in Cooley's Pond will
be treated by an activated carbon or air stripping treatnent system field drain outfall
U6- 603/ 604 will be treated by volatilization in a piped channel; and U6-606 will be treated
inan air stripper if contamnated flow remains five years after startup of the off-Base
treatment system

. A groundwat er nonitoring program
. Institutional controls.
. Provi sions of alternate water supplies, if needed, to any residents who are using spring or

field drain water for irrigation.

7.1.1 Renedi ati on Goal s and Performance St andar ds

The remedi ation goals for QU 6 are to:

. Restore the groundwater aquifer, seeps and springs, and Cool ey's Pond water to TCE
concentrations of 5 Ig/L or less (i.e., the drinking water standard), which results in a
risk that is protective of human health.

. Prevent human exposures to 1,1-DCE in on-Base subsurface soil that lead to a total excess
cancer risk for 1,1-DCE greater than 10 -6. This corresponds to a concentration of 26
Ig/ kg or | ower.

The area of attainment for groundwater is the area in which TCE exceeds the MCL, and the area of
attai nnent for subsurface soil is the area in which 1,1-DCE concentrations exceed 26 Ig/kg.

7.1.2 Restoration Ti nefrane

The restoration timefrane for the selected remedy is as foll ows:

. East Plune, off Base: 2 to 3 years;
. East Plune, on Base: 20 to 30 years; and
. West Plunme: 28 to 35 years.

7.1.3 Cost s

The capital, operation, and mai ntenance costs for the selected renedy are as foll ows:

. Capi tal Costs: $1, 950, 000;
. Operation and Mi ntenance Costs: $2, 760, 000; and
. Total Present Worth Costs: $4, 710, 000.
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7.2 Statutory Deterninations

The selected renmedy for QU 6 neets the statutory requirenents of Section 121 of CERCLA as anended by
SARA. These statutory requirenments include the follow ng:

. Protection of human health and the environnent;

. Conpl i ance wi th ARARs;

. Cost effectiveness;

. Uilization of permanent solutions and alternative treatnent technol ogies to the maxi num

extent practicable; and

. Preference for treatment as a principal elenent.



The di scussi on bel ow expl ai ns how the sel ected renedy neets the statutory requirenents.

7.2.1 Prot ection of Human Health and the Environnent

The selected remedy for QU 6 protects hunman health and the environment through treatnment and
institutional controls as follows:

. The on- and of f-Base punp-and-treat systens will collect and treat the groundwater in the
east plume until the TCE concentrations are reduced to 5 Ig/L or less (i.e., the ML), which
results in arisk that is protective of hunman heal th.

. Coll ection and treatnment systens will treat the water fromfield drain U6-603/604, seep
U6- 606, spring U6-303, and Cool ey's Pond until the TCE concentrations are reduced to 5 Ig/L
or less, which results in a risk level that is protective of human heal t h.

. Institutional controls, including |ong-termnmanagenent of the contam nated subsurface soil,
deed restrictions for H Il AFB property, and water rights restrictions, will be inplenented
to prevent access to contam nated groundwater and soil.

. Moni toring of the groundwater, springs, and field drains will be conducted to assess
progress toward achi eving remedi ati on goal s.

. Nat ural attenuation of the west plume is protective of human health and the environment.

The concentrations of contam nants are relatively low, and are expected to attenuate to concentrations
bel ow dri nki ng wat er standards before the groundwater travels off Base. The groundwater in the shall ow
aqui fer is not currently used, and the institutional controls described will prevent future use until
remedi ation is conplete. Goundwater is available fromthe deeper aquifer systens and is expected to
provi de adequate supplies for a tineframe |onger than the attenuation tineframe of the west plume. The
tinmeframe for natural attenuation is also reasonable in that it is simlar to that of the punp and treat
portion of the renmedy which renedi ates the east plune.

The sel ected renmedy will not cause any unacceptabl e short-termrisks or cross-nedia i npacts. Appropriate
health and safety procedures will be followed during inplenentation of the selected renedy to mnimze
short-termrisks to the community, workers, and the environnent. A review w || be conducted within five
years after the selected renedy is inplenented to ensure that it provides adequate protection of human
health and the environment.

7.2.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

Federal and state ARARs are presented in Tables A-1 through A-6 in Appendix A The alternative-specific
identification of, and conpliance with, ARARs is summarized in Tables A-7 and A-8. The ARARs for the
preferred alternative are the sane as for Alternative 3 in Table A-8. The selected remedy will conply
with the chemcal -, location-, and action-specific ARARs as discussed bel ow.

Cheni cal - Specific ARARS - The selected renedy will conply with the chenical -specific ARARs for
groundwat er, seeps and springs, air quality, and discharge linits fromgroundwater treatment systens.

The selected renmedy will conply with the MCLs, which are specified in the National and Utah Primary
Drinking Water Standards, as restoration goals for the groundwater, seeps, springs, and Cool ey's Pond. By
extracting and treating the contam nated groundwater in the east plune, the selected renedy will also
comply with the Uah Groundwater Quality Protection Standards. Natural attenuation of the west plunme will
neet the MCL for TCE within a reasonable tinmefrane given the circunstances of the site.

The em ssions fromthe air stripping systens will neet the National Anbient Air Quality Standards,
Nati onal Em ssions Standards for Hazardous Air Pollutants, Utah Em ssions Standards for Hazardous Air
Pollutants, and UWah Standards for the Control of Installations.

Location-Specific ARARs - Enmissions fromthe air stripping systens will nmeet the Requirenents for Qzone
Non-attai nnent Areas, Davis and Salt Lake Counties, specified in the Uah Eni ssion Standards.

Action-Specific ARARS - The selected renmedy will conply with the action-specific ARARs listed in
Appendi x A

By extracting and treating the contaninated groundwater, the selected remedy will neet the requirements
of the Utah Corrective Action Ceanup Standards Policy for UST and CERCLA Sites and the Wah G oundwater
Quality Protection Standards. The selected renedy will conply with the UWah O eanup Action and R sk-Based



Closure Standards because it will also inplenent |ong-term nanagenent, consisting of water rights
restrictions, deed restrictions, and a continuing order restricting access to contam nated groundwat er
and contam nated soil.

The di scharge of the treated groundwater fromthe off-Base treatment systemand the treated water from
the springs and field drains will conply with the substantive requirenents of the U ah Poll utant

Di scharge El i mnation System (UPDES). All activities associated with discharging the treated groundwater
fromthe on-Base treatnment systeminto the subsurface drain field and the di scharge from Cool ey' s Pond
will comply with the Federal and State Underground Injection Control Standards, as well as the Wah

G ound Water Quality Protection Rule (UAC R317-6). The discharge of treated water fromthe on-Base system
to the NDCSD POTWwi || conply with the National Pretreatment Standards. The groundwater monitoring
provisions will conmply with the Federal and State of Wah Requirenents for Rel eases From Solid Waste
Management Units.

The em ssions fromthe air stripping systens will conply with the requirements of the Federal and State
Air Em ssions Standards, the UWah Definitions and General Requirements for Air Conservation, and the U ah
Standards for the Control of Installations.

7.2.3 Cost _FEffectiveness

The selected renmedy, Alternative 3 (with natural attenuation, rather than punp and treat, for the west

pl ume) provides a nmore cost-effective solution than any of the other alternatives that neet the threshold
criteria. The selected renedy is nore cost effective than Alternative 3 with punp and treat, because it
is equally protective of human health and the environnent, and its cost is lower. The selected renedy is
superior to Alternative 4 for all the balancing criteria. It is also nore inplenentable and nore
protective of workers than either Alternative 3 with punp and treat or Alternative 5. Alternatives 3 and
5 and the sel ected renedy include the same controls to prevent exposure to contami nants in groundwater.
Al three alternatives would reach the remedial goals, but Alternative 3 and the sel ected renedy coul d
take up to 12 years longer. In Alternative 3, the west plume will naturally attenuate in approxi mately
the same tinmeframe as the cast plune is renedi ated by the punp-and-treat system Therefore, the use of
natural attenuation instead of punp and treat does not substantially change the remediation tineframe for
groundwat er restoration at QU 6. The water rights restrictions inposed through the State Engineer's
Ofice will prevent the use of the shallow groundwater until it is restored. Therefore, the timefrane for
the selected renedy is acceptable, and the additional costs of Alternative 3 with punp and treat and
Alternative 5 are not warranted for the reduced timefrane.

Alternative 3 and the selected remedy are rated slightly |ower than Alternative 5 for long-term

ef fectiveness and permanence and reduction of toxicity, mobility, and volune through treatnment only
because they do not include treatnent for the contam nants in the on-Base subsurface soils. The
potential risks for soils are within the low end of the 10 -4 to 10 -6 risk range, which is acceptable
but which still nay be potentially significant. However, the potential risks are based on an unlikely
exposure scenario in which the soils are excavated and brought to the surface. This scenario is
particularly unlikely because the snall volume of contam nated soils is deeper than nost excavations for
basenents for housing construction. Excavation could be controlled or prevented through the use of the
institutional controls provided in Alternative 3 and the selected renmedy. Al so, nodeling indicates that
the contam nants in the soil wll not cause further contam nation of the groundwater. Therefore, the
institutional controls in Alternative 3 and the selected renmedy are nore cost effective to inplenent than
the SVE in Alternative 5.

7.2. 4 Uilization of Permanent Solutions and Alternative Treatnent Technol ogi es

The sel ected renmedy neets the statutory requirenment to utilize permanent solutions and treatnent
t echnol ogi es, to the naxi mum extent practicable. The sel ected remedy provides the best bal ance of
tradeoffs anong the alternatives with respect to the five balancing criteria.

The evaluation criteria that were nost critical in the selection decision were |ong-term effectiveness
and permanence, inplenentability, and cost. The selected renedy is superior to Alternative 4 for all the
bal ancing criteria. The selected renedy provides the sane | evel of long-termeffectiveness and permanence
for groundwater restoration as Alternative 3 with punp and treat and Alternative 5. The sel ected renedy
is also nore inplenmentable and cost effective than either Alternative 3 with punp and treat or

Al ternative 5.

7.2.5 Pref erence for Treatnent as a Principal FEl ement

The sel ected remedy satisfies the preference for treatment as a principal elenment for the east
groundwat er plune. The on- and of f-Base punp-and-treat systens will permanently and significantly reduce
the concentrations of TCE in the groundwater aquifer, seeps, and field drains. This preference is not



satisfied for the west groundwater plume, where TCE concentrations are expected to naturally attenuate.
7.3 Docunent ation of Significant Changes

The Proposed Plan for H Il AFB QU 6 was distributed for public comrent on 15 Novenber 1996. A public
neeting on the Proposed Plan was held on 11 Decenber 1996. The Proposed Plan identified Alternative 3
with natural attenuation (instead of groundwater extraction/treatment) for the west plune as the
preferred alternative

Since that tinme, a new treatnment option has been proposed for spring U6-303 and Cool ey's Pond as part of
the preferred alternative. The existing air stripper treatnent systemnay be upgraded or replaced by a
carbon adsorption treatnent systemwith a prefilter. Both treatnent options will neet the renedial goa
(i.e., the ML) for spring U6-303 and the pond water

Because the configuration of the extraction wells for the on-Base portion of the cast plunme has been
nmodi fied, the estimated restoration timefrane for that area has beconme 20 to 30 years instead of 30 to 45
years

Al so, the discharge option for the on-Base treatnent systemfor the cast plune has changed slightly. The
preferred alternative now includes discharge of the treated water through a subsurface drain field
instead of an underground injection wells. Discharge piping is also included so that treated water can be
di scharged to the NDCSD POTWin case of any naintenance problens or activities associated with the drain
field
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Section 9
RESPONSI VENESS SUMVARY

9.1 Overvi ew

Thi s responsi veness summary provides infornmation about the views of the community with regard to the
proposed renedial action (RA) for HIl Ar Force Base (H Il AFB) Operable Unit 6 (QU 6), docunents how
public comrents have been considered during the decision-maki ng process, and provi des responses to
concerns.

The public was inforned of the selected RAin the foll ow ng ways:

. Al items contained within the Adm nistrative Record have been on file in the Davis County
Library and at the Environnental Munagement Directorate at H Il AFB since the final version
of each docunent was issued. The docunents include the Remedi al |nvestigation Report
(Radi an, 1995b), Baseline Ri sk Assessnent Report (Radian, 1995a), Feasibility Study Report
(Radi an, 1996b), and the Proposed Plan for QU 6 (Radian, 1996c).

. The notices of availability for the docunents in the Adm nistrative Record were published in
the Salt Lake Tribune, Ogden Standard Examiner, Hlltop Tinmes, and Deseret News.

. A newsl etter describing the Proposed Plan was sent to all affected and interested parties
prior to the public conmrent period. The newsletter listed the |ocations where copies of the
Proposed Pl an were avail abl e.

. A public conment period for the Proposed Plan was hel d from Novenber 15, 1996 t hrough
Decenber 16, 1996.

. A notice about the public neeting was published in the Salt Lake Tribune, Ogden Standard
Exam ner, Hlltop Tines, and Deseret News.

. A public neeting in open-house format was hel d on Decenber 11, 1996, at R verdal e Mbile
Estates O ubhouse in Riverdale U ah.

. Witten comments by the public were encouraged.
9.2 Background on Community | nvol venent
The public participation requirements of CERCLA Sections 113(k)(2)(B)(i-v) and 117 were nmet. Hi Il AFB has
a Comunity Rel ations Plan, based on community interviews that was finalized in February 1992. The

ongoi hg community relations activities include:

. A Restoration Advisory Board that neets at |east quarterly and includes comunity
representatives from adjacent counties and towns;

. A nmiling list for interested parties in the comunity;

. A bimonthly newsletter called EnviroNews;

. Visits to nearby schools to discuss environmental issues;

. Community invol vement in a noi se abat ement program

. Periodic briefings to local Gty Councils;

. Sem annual town council neetings;

. Qpportunities for public comrent on remedial activities;

. Support for the comrunity for obtaining technical assistance grants; and

. Adm ni strative record and i nformati on repository.



9.3 Sunmmary of Public Comments

9.3.1 Comments on the Proposed Pl an

H Il AFB did not receive any fornal, witten questions or comments on the Proposed Plan for QU 6 (Radi an,
1996¢) or any other document during the public comrent peri od.

9.3.1 Comment s Made During the Pubic Meeting

An open house public neeting for QU 6 was held from4:00 p.m until 8:00 p.m on Wdnesday, 11 Decenber
1996 at the Riverdal e Mobile Estates O ubhouse in Riverdale, Wah. Representatives fromH Il AFB, EPA
Region VII1, and UDEQ were avail able to explain, and answer questions about, the results of the
investigations, health issues, and the proposed remedy for QU 6. Alist of all participants in the
neeting is included in Appendi x B.

M. Esrafil Rahi nzadegan and Ms. Rebecca Rahi nzadegan, who attended the open house, asked whether their
resi dence, which is |ocated at 5621 South 1150 West in Riverdale, Uah, was within the area of the QU 6
TCE plune. Using the posters that were displayed at the open house, M. Steve H cken (H Il AFB) pointed
out that the plune boundary did not extend to their residence. M. and Ms. Rahi nzadegan asked whet her the
person who sold themtheir house woul d have known about the TCE in the ground-water in the QU 6 area.
After discussing when they bought their house, M. H cken stated that the extent of the TCE plunme had not
been defined prior to that time, so the seller may not have been aware of the |ocation of the plumne.
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APPENDI X A

Identification of ARARs



List of Attendees at the H |l
Ri verdal e Mobil e Estates d ubhouse,
4:00 pm- 8:00 pm 11 Decenber 1996

Nane

Esrafil Rahi nzadegan

Rebecca Rahi nzadegan

Har ol d Dunni ng
Robert Stites
Jerry Mansfield
D ane Si mmons
Kevi n Bourne
Steve H cken
Len Barry

Pet e Breed

SSgt. Joe Enery

SrA. Darci Ganble

Dave Ful ton

Tad Dean

St ephen Fain

dive Mecham

Robert M chna

Wi t ney Weel ess

APPENDI X B

Ri verdal e,

Address/ Affiliation

5621 South 1150 West,
R verdal e, UT 84405

5621 South 1150 West,
Ri verdal e, UT 84405

EPA Regi on 8, Denver,
EPA Regi on 8, Denver,
UDEQ Salt Lake Gty,
UDEQ Salt Lake Gty,
EMR, HIIl AFB, UT
EMR, H Il AFB, UT

PA, H I AFB, UT

Bi oenvi ronnent al ,
H Il AFB, UT

Bi oenvi ronnent al ,
H Il AFB, UT

Bi oenvi r onnent al ,
H Il AFB, UT

Mont gone. Wat son,
Salt Lake Cty, UT

Radi an | nternational,
Salt Lake Gty, UT

Radi an I nternational,
Austin, TX

Radi an I nternational,
Salt Lake Cty, UT

Radi an | nternational,
Austin, TX

Radi an I nternational,
Austin, TX

(60)

co

ur

ur

AFB Qperable Unit 6 Open House

U ah

Phone Nunber

(801) 393- 2060

(801) 393- 2060

(303) 312- 6633
(303) 312- 6664
(801) 536- 4237
(801) 536- 4481
(801) 777- 8790
(801) 775- 3648
(801) 777- 4435

(801) 777- 9842

(801) 777- 4358

(801) 777- 1048

(801) 272- 1900

(801) 261- 2187

(512) 419- 5240

(801) 261- 2187

(512) 419- 5609

(512) 419- 5096



