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Site Nane and Location

Def ense Distribution Depot Ogden, U ah
Qgden, Weber County, UWah
Qperable Unit 4 - Burial Sites 4-A through 4-E

Statenent of Basis and Purpose

Thi s deci si on docunment presents the remedial action for Defense D stribution Depot
Qgden, Utah (DDQU) Operable Unit 4 (QU 4), selected in accordance with the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as amended by
t he Superfund Amendrments and Reaut horization Act of 1986 (SARA) and, to the extent
practicable, the National G| and Hazardous Substances Pol |l ution Contingency Plan (NCP).
This decision is based on the Adm nistrative Record for DDOU QU 4.

The State of U ah Departnment of Environmental Quality (UDEQ and the US Environnental
Prot ecti on Agency (EPA) concur on the selected remedy presented in this Record of
Deci si on (RCD).

Assessnment of the Site
Actual or threatened rel eases of hazardous substances fromthis site, if not addressed

by i nplenmenting the response action selected in this ROD, nay present an inmmnent and
substantial endangernment to public health, welfare, or the environnent.



Description of the Sel ected Renmedy

Operable Unit 4 consists of five burial areas in the northern portion of DDQU. The
remedy for QU 4 addresses the principal threats posed by contaninated soil in these
burial areas, and ground-water contam nation underlying these areas. The remedy wl|
renmove these principal threats by excavating and di sposing of the contaninated soil and
renmovi ng the ground- water contami nants through treatnent. The water purification

tabl et bottles encountered in Burial Site 4-D, while not a source of ground-water or
soil contam nation, could be a health risk to future residents. This area will

al so be excavated to renove this potential threat.

The selected remedy for DDOU QU 4 will renove these principal threats by the
foll owi ng actions:

. Excavate and transport approximately 4,500 cubic yards of contam nated soil and
debris off site for disposal in a RCRA pernmitted hazardous waste landfill.

. Excavate and transport approxi mately 400 cubic yards of water purification
tablets off site for disposal in a RCRA pernmitted industrial landfill.

. Extract contam nated ground water, treat by air stripping and carbon adsorpti on,
and reinject into the shallow aquifer.

G ound-water nonitoring will be conducted to ensure the effectiveness of the
ground-water treatment alternative.

This alternative will control potential future exposures and risks associated with
contam nated shal | ow ground water such that the site will not require any long-term
managenent .

Statutory Deterninations

The selected remedy is protective of human health and the environment, conplies with
Federal and State requirements that are legally applicable or relevant and appropriate
to the renedial action, and is cost-effective. Because treatment of soils was not found
to be practicable, the disposal of soils off site does not satisfy the statutory
preference for treatnment as a principal elenent. This remedy utilizes pernanent

sol utions and treatment technol ogies to the maxi mum extent practicable for ground-water
remedi ation and satisfies the statutory preference for remedi es that enploy treatnent
that reduces toxicity, nobility, or volune as a principal elenent. |In order to ensure
that groundwater treatnent continues to provi de adequate protection of human health and
the environnent, a revieww ||l be conducted by DDQU within five years after commencenent
of the remedial action

Def ense Distribution Depot
Qgden, W ah
Qperable Unit 4

Deci sion Summary for the
Record of Decision
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DDOU CPERABLE UNIT 4
DECI SI ON SUMVARY FOR THE RECORD COF DECI SI ON
1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

Def ense Distribution Depot Ogden, Utah (DDQU) is |located at 1200 South Street and 500
West in the northwest part of the Gty of Ogden, Weber County, Wah as depicted in
Figure 1. The DDQU facility has been a key installation in the Departnent of Defense
(DCD) supply system since Septenber 15, 1941.

Situated in a sem-rural setting with the snall communities of Harrisville (popul ation
2,500) 1.5 miles to the north, Farr Wst (population 1,750) 3 niles to the northwest,
nunerous small ranches and a few snall businesses |located to the west, east, and south,
DDQU covers approximately 1,100 acres within the Great Salt Valley. A residential area
is |located approxi mately one-quarter mle west of Qperable Unit 4 (QU 4), and the

Wl qui st Juni or H gh School is |ocated approximately one-half mle west of QU 4. MII
and Four Mle Creeks drain the topographically flat area of the Installation and fl ow
fromeast to west.

The Depot is underlain by unconsolidated |acustrine and alluvial deposits of Quaternary
and Recent age. An unused shallow water table aquifer, ranging in thickness from
approximately 15 to 25 feet, underlies QU 4 in the northern portion of the Depot (Figure
1). The shallow aquifer is classified by the State of Uah as a dass |l Aquifer, a
potential future source of drinking water. Gound-water flow in the shallow aquifer
underlying QU 4 is toward the southwest. A deeper, confined aquifer has been



encountered at a depth of approximately 110 to 125 feet bel ow the ground surface at QU
4. \Where encountered, this aquifer exhibits artesian conditions with water levels in the
well's rising above the ground surface. Regional studies indicate that there may be sone
hydraul i c connection between the shall ow and deep aquifers. The strong upward gradi ent
which currently exists could potentially change in the future as a result of excessive
punpi ng of ground water fromthe deeper aquifers.

In the past, both liquid and solid naterials have been disposed of at DbQU. Gly liquid
material s and conbusti bl e solvents were burned in pits, and solid naterials were buried
burned, or taken off site for disposal. Several waste disposal areas have been
identified on property currently or fornerly controlled by DDOU. These areas have been
divided into four operable units. This ROD addresses Operable Unit 4.

Operable Unit 4 is conposed of Burial Sites 4-A through 4-E. Analysis of soil sanples
revealed that the soil in Burial Site 4-Eis the primary source of ground-water

contam nation. Burial Site 4-Ais considered a potential secondary source.
Investigations in the other burial sites did not reveal any evidence that the materials
di sposed of at those |ocations are contam nating the shallow ground water or the soil
In general, the following materials or chem cals which are or nay be harnful to humans
and ani nal s have been found in Burial Site 4-E soils: volatile organic conpounds
(VQCs), sem -volatile organic compounds (SVQCs), pesticides, polychlorinated bi phenyls
(PCBs), hydrocarbons, dioxins, and furans. The same groups of contam nants have al so
been found in soils sanpled fromBurial Site 4-A. However, fewer conpounds w thin each
group were detected in the Burial Site 4-A soil sanples, and their concentrations were
generally | ower.

G ound-water nonitoring results indicate the presence of a VOC contam nant plune that
originates fromthe vicinity of Burial Site 4-E. The nost commonly detected conpounds
within this plume are vinyl chloride (VCL) and cis-1, 2-dichl oroethene (cis-1, 2- DCE)
These conpounds are chenical degradation products of solvents known to have been

di sposed of in Burial Site 4-E. O the conpounds detected in ground water beneath QU 4,
vinyl chloride, cis-1,2-dichloroethene, trichloroethene (TCE), benzene, and PCBs exceed
their respective nmaxi numcontam nant |level (MCL). The MCL for vinyl chloride is 2
mcrograns per liter (ug/L), while that of cis-1,2-DCEis 70 ug/L. The MCLs for TCE
benzene, and PCBs are 5 pg/L, pg/L, and 0.5 pg/L, respectively.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 H STORY

Burial Site 4-A. Burial Site 4-Ais enclosed by a 320-foot by 220foot airfield mat
fence and lies near the northern boundary of the Depot (Figure 1). Analysis of aeria
phot ographs reveal that activity in Burial Site 4-A began during the 1950s and conti nued
through 1975. Wthin this area were two east west trending burning pits that neasured
approximately 250 feet long, 20 to 30 feet wide, and 10 feet deep. A records search
indicates that solid materials including wood, crating naterials, paper, nedical waste
and other debris were burned in open trenches that were excavated to the water table.
Approxi mat el y 14, 000 pounds of material was di sposed of in Burial Site 4-A each nonth
In addition, used oils fromthe notor vehicl e naintenance area and greases col |l ected
from degreasi ng operations were disposed of in Burial Site 4-A  Approxi mately 40

gall ons of waste oils per day were collected in drums and di sposed of in this way.

Burial Site 4-B. Fluorescent tubes were reportedly buried in Burial Site 4-B. Al though
site investigation activities have not confirnmed the presence of fluorescent tubes in
Burial Site 4-B, debris sinmlar to that encountered in Burial Site 4-E have been
observed. This indicates that the disposal activities at Burial Site 4-B were either

di sturbed by the oil holding/burning pit (Burial Site 4-E), or were conducted in the



sane pit. Because fluorescent tube debris has not been observed in this area, Burial
Site 4-B has been included as part of Burial Site 4-E for cleanup purposes.

Burial Site 4-C. Burial Site 4-C, which lies approximately 50 feet south of Burial Site
4-A (Figure 1), was operated as a sanitary landfill from 1969 to 1972. Depot records
indicate that cans of jelly and jamand other sanitary waste were buried in four
east-west trending trenches measuring approxinmately 80 feet in length and 30 feet in

wi dth. However, inspection of an aerial photograph taken in 1971 indicates that these
trenches may have been as long as 200 to 250 feet. Site investigations confirned the
presence of large nunbers of jamand jelly cans in this disposal area.

Burial Site 4-D. Burial Site 4-Dis a rectangular area, neasuring approximately 50 feet
by 40 feet. Al though methyl bromnmide cylinders were reportedly disposed of in Burial
Site 4-D, only large quantities of hal azone water purification tablets contained in
bottl es were encountered during the site investigation activities. This does not
preclude the presence of nethyl bromide cylinders in this location. Activity in Burial
Site 4-Dis believed to have begun during the m d-1940s and continued through the

m d- 1960s.

Burial Site 4-E. Burial Site 4-E was used as an oil holding/burning pit for waste oils
and spent sol vents produced from various processes on the Depot fromthe m d-1950s to
the m d-1960s. Aerial photographs indicate a trench of simlar dinmensions to those in
Burial Site 4-A at this location. A records search indicates that prior to the current
di sposal practices enployed at DDQU, which were started in the md-1960s, refuse, waste
oils, conbustible solvents, and industrial wastes were di sposed of several tines a year
in the oil holding/burning pit located at Burial Site 4-E. Solvents known to have been
used at DDQU i nclude safety solvent FO 128 (contai ni ng net hyl ene chl ori de,

t etrachl or oet hene, petrol eum hydrocarbons), trichloroethene (TCE), 1,1, 1-trichl oroethane
(1,1,1-TCA), ethyl acetate, toluene, naphthal ene, and turpentine. Stoddard solvent, a
m xture of 7] through C 12] hydrocarbons, was al so used extensively at the Depot. No
records of the volumes of these materials disposed of in Burial Site 4-E are avail abl e.
The wastes were set on fire to provide training for the DDQU fire department as well as
to di spose of the wastes.

2.2 SCOPE AND ROLE OF OPERABLE UNIT 4

Defense Distribution Depot Ogden, Wah, with concurrence fromthe State of Uah DEQ and
EPA, has elected to divide the contanminated areas of DDOU into four operable units which
have common di sposal activities or types of contam nation. The renedial actions planned
at these four operable units are, to the extent practicable, independent of one another.
Remedi es have al ready been selected for QU1 and QU 2. The ROD for QU 1 is under
review, while the renedy for QU 2 is being inplenmented. The ROD for QU 3 is being
prepared. Wth respect to QU 4, the role of the renedial action to be undertaken is to
reduce the principal threat posed by contam nated soil and shal |l ow ground water that may
occur as a result of future exposure of residents or on-Depot workers. The renedy for
QU 4 is the third final response action for this NPL site.

2.3 ENFORCEMENT HI STCRY

A records search in 1979 by the US Arny Toxi ¢ and Hazardous Materials Agency identified
four |ocations where hazardous materials m ght have been used, stored, treated, or

di sposed of. DDOU was proposed for inclusion on the National Priorities List (NPL) in
1984 and the decision was finalized in July of 1987. As a result, the Defense Logistics
Agency (DLA) conducted a study to deternmine the |ocation of any past disposal sites and
the potential for ground-water contamnation resulting fromthose sites. On June 30,
1986, DDQU entered into a Menorandum of Agreement with the State of Wah Department of
Health (UDOH) and the EPA to undertake a renedial investigation/feasibility study



(RI/FS) under the Installation Restoration Program |In Novenber of 1989, DDQU entered
into a Federal Facilities Agreement (FFA) between DDQU, EPA, and UDOH. The purpose of
the agreement was to establish a procedural franework and schedul e for devel opi ng

impl enenting, and nonitoring appropriate response actions at DDOU in accordance with
existing regulations. The FFA requires the submttal of several primary and secondary
docunents for each of the four operable units at DDOU. This ROD concludes all of the
RI/FS requirenments for QU 4 defined under the FFA. In accordance with the FFA renedia
desi gn docunents will be prepared using the selected renedy presented in this docunent.

2.4 | NVESTI GATI ON H STCRY

In 1981, ten shallow nmonitoring wells were installed at DDQU, including four wells in
the vicinity of QU 4. Analysis of the ground water sanpled fromthese wells indicated
the presence of VOCs. 1In 1985 and 1986, an investigation and eval uation of the

hydr ogeol ogy and del i neati on of hazardous waste di sposal areas of the various DDQU sites
was conducted. Six additional nmonitoring wells and one soil boring were installed in
the vicinity of QU 4. Analysis of the ground water sanpled fromboth sets of wells
indicated the presence of VOCs in sone sanmples. VOCs are relatively nobile in ground
wat er when conpared to sem -volatiles and | ong chain organic hydrocarbons. Sanples of
surface water and sedi nent were taken fromFour Mle Creek during the spring of 1985 to
deternmine surface water and sedinent quality in the vicinity of QU 4. A second set of
sanpl es was taken in January of 1990. Analyses for both sets of sanples did not detect
any contam nant that could be attributed to disposal activities at QU 4.

During the summer and fall of 1988, site characterization activities included a soil-gas
investigation, drilling and sanpling of shallow and deep soil borings, installation of
shal | ow ground-water nonitoring wells, and sanpling and analysis of all nonitoring wells
installed at DDOU. Site characterization included a water well survey and devel opnent
of alist of potential human, plant, and animal receptors which was used in the
preparation of an endangerment assessnent. In general, results indicated the presence
of VOCs in the soil gas and ground water underlying the site.

Further site characterization activities conducted during Novenber and Decenber of 1989
and January of 1990 incl uded excavation and sanpling of test pits, drilling and sanpling
of additional shallow soil borings, installation and sanpling of several shall ow
ground-water nonitoring wells, surface soil sanpling and anal ysis, and installation and
sanpling of deep ground-water nonitoring wells. Results of the site characterization
activities confirnmed the presence of VOCs in the shall ow ground water underlying QU 4 as
far as 2,000 feet downgradi ent of the burial areas. No contami nation was detected in
sanpl es fromthe deep ground-water monitoring wells.

Additional site characterization activities were conducted in July and August of 1990
with the installation of nore shallow ground-water nonitoring wells and soil borings.
PCBs, dioxins, and furans were detected in soil sanples fromBurial Sites 4-A and 4-E
These conpounds are relatively imobile and generally adsorb strongly to soil particles
Vol atil e organi c compounds, PCBs, dioxins, and furans were detected in shall ow
ground-water sanples. An air nonitoring survey was conducted in the cl osest downw nd
building to QU 4. No contam nants were detected in air sanples that could be attributed
to contam nants detected in the ground water at QU 4.

Site characterization activities conducted in April of 1991 included installation and
sanpling of shallow nmonitoring wells, soil borings, and sanpling of selected shall ow
nonitoring wells in the vicinity of QU 4. Vol atile organic conpounds, petrol eum

hydr ocar bons, dioxins, and furans were detected in the soil sanples. The results of
this investigation confirmed the presence, extent, and source of ground-water
contanmination at QU 4.



2.5 COWUN TY RELATI ONS H STORY

The RI/FS Report and the Proposed Plan for QU 4 were released to the public on Septenber
27, 1991 and Decenber 6, 1991, respectively. These docunents were nmade available to the
public in both the Administrative Record and an information repository maintained at the
Weber County Library. The notice of availability for these two docunents was published

in the Salt Lake Tribune, the Deseret News, and the Ogden Standard Exami ner on Decenber

6, 7, and 8, 1991.

A public comment period (Decenber 6, 1991 through January 6, 1992) and a public neeting
hel d on Decenber 17, 1991 provided the public with opportunities to comrent on the
Proposed Plan. At the public neeting, representatives fromDDQU, EPA and the State of
Ut ah answered questions. A court reporter prepared a transcript of the meeting, a copy
of which has been placed in the Adnministrative Record along with all witten coments
recei ved during the comment period. |In addition, copies of the transcript were sent to
all of the neeting attendees who requested one. A response to the comments received
during this period is included in the Responsiveness Sunmmary, which is part of this ROD
Thi s deci si on docunent presents the selected renedial action for QU 4, chosen in
accordance with CERCLA, as anmended by SARA and, to the extent practicable, the NCP. The
deci sion on the selected renedy for this site is based on the Admi nistrative Record.

3.0 SITE CHARACTERI ZATI ON
3.1 NATURE AND EXTENT OF CONTAM NATI ON

This section presents a conci se and conprehensi ve sunmary of anal ytical data gathered
during the investigation of QU 4.

3.1.1. Nature and Extent of Soil Contam nation

Burial Site 4-A Results of soil sanple analyses indicate that a wi de variety of
contam nants are present in the soil and debris within the burn pits at Burial Site 4-A
Cont ami nants detected include VOCs, SVOCs, PCBs, pesticides, hydrocarbons, netals,

di oxins, and furans. The only VOCs detected were trans-1,2-DCE at concentrations of up
to 0.04 mlligrams per kilogram (ng/kg). Sem -vol atile organic conpounds detected

i ncl uded napht hal ene, phenant hrene, 2-methyl phenol, 4-nethyl phenol, and benzoic acid
were detected at concentrations in the range of 0.4 to 2.2 ng/kg. The pesticides

di chl or odi phenyl - di chl or oet hane (DDD), dichl orodi phenyl dichl oroet hene (DDE), and

di chl or odi phenyl -tri chl oroethane (DDT) were detected in sanples fromBurial Site 4-A
(0.02 to 0.3 ng/kg) as well as in soils where there was no evidence of disturbance or
buried materials in the vicinity of this burial area. PCBs were also detected at
concentrations up to 2.9 my/kg.

El evated | evels of sone netals were also detected in Burial Site 4A soils. Arsenic,
barium cadm um chromium |ead, nercury, silver, and zinc exceeded background
concentrations established for the DDQU area. Zinc was detected at the highest
concentration (2,600 ng/kg). Analyses of the extract fromthe Extraction Procedure (EP)
Toxicity test detected only bariumbut at concentrations |less than the EP Toxicity limt
of 100 nmilligrams per liter (nmg/L).

Q|1 and grease were detected in soil sanples at concentrations ranging from 140 to 530
ng/ kg. Dioxin and furan isoners were detected at concentrations reported in picograns
per gram (pg/g) or parts per trillion. The source of dioxins and furans in the test
pits is nost likely a result of conbustion of wood and paper products, plastics, and
plastic insulation on electrical wiring disposed of at Burial Site 4-A



Toxicity Characteristics Leaching Procedure (TCLP) anal yses indicate that the soil and
debris in Burial Site 4-A do not exhibit the Resource Conservation and Recovery Act
(RCRA) toxicity characteristics, and do not exceed FOOl-F005 |isted waste treatnent
standards. The vol une of contaminated soil in Burial Site 4-Ais estimated at 3,000
cubi ¢ yards based on the known di nensions of the burial site and depth of contam nation

Burial Site 4-C. The material encountered in Burial Site 4-Cis consistent with the
reported use of Burial Site 4-C as a sanitary landfill. The VOCs cis-1,2-DCE and
1,1-DCE were detected in soil sanples at concentrations less than 0.01 ng/kg. The only
SVCC det ected was di -n-butyl phthal ate. The pestici des DDE and DDT were detected at
concentrations simlar to background | evels. Barium cadmum |ead, nercury, silver
and zinc were detected at concentrations above background levels. Zinc was detected at
t he hi ghest concentration (350 ng/kg). Analyses of the extract fromthe EP Toxicity
test detected only bariumbut at concentrations belowthe EP Toxicity limt for barium

On the basis of the interpretation of the soil and ground-water analytical data obtained
during the site investigations, the soils in this area were not considered to be a
source of the ground-water contam nation observed at QU 4. Burial Site 4-D. Test pit
excavations at this site revealed large quantities of water purification tablet bottles
|l ocated approxinately 4 to 6 feet bel ow the ground surface. No VOCs, BNAEs, PCBs, or
pesticides were detected. No nmethyl brom de cylinders were observed, despite the
reported disposal of these itens in Burial Site 4-D. Only arsenic exceeded its
background concentration. EP toxicity anal yses detected only barium but at
concentrations well belowits EP Toxicity limt.

On the basis of this information, Burial Site 4-D was not considered a potential source
of contam nants found in the ground water beneath QU 4. The volune of materia
containing water purification tablets is unknown at this time. However, based on the
area of Burial Site 4-D and assunming the bottles are in a tw foot thick |ayer, the

vol ume of material could be approximately 400 cubic yards.

Burial Site 4-E. Gl-covered sands and silts were encountered from6 to 8 feet and

el evated organi c vapor readings were neasured in this material. Contam nants detected in
the soil and debris in Burial Site 4-E include benzene, ethyl benzene, tetrachl oroethene
cis-1,2-DCE, toluene, trichloroethene (TCE), m p-xylene, and o-xylene at concentrations
up to 82 nmg/ kg. The SVQOCs napht hal ene, 2-net hyl napht hal ene, phenant hrene, and

1,2, 4trichl orobenzene were al so detected at concentrations in the ng/kg range. The
pesticides DDD and DDE were detected at concentrations simlar to those in background
sanpl es. The PCB Arochlor 1260 was al so detected at concentrations up to 15 ng/kg.

Background concentrations were exceeded for sone netals, nanely cadm um |ead, nercury,
ni ckel, and zinc. Lead was detected at the highest concentration (1,400 ng/kg).
Beryl | iumwas al so anal yzed because of its association with the fluorescent tubes
suspect ed of being disposed of in Burial Site 4B. Although berylliumwas detected in
two sanples, it was also detected at simlar levels in background soil sanples. EP
Toxicity anal yses detected only bariumbut at concentrations |ess than the EP Toxicity
limt.

Pet r ol eum hydr ocarbons were anal yzed to investigate the observed hydrocarbon staining of
soils. Hydrocarbons were detected at concentrations of up to 43,000 ng/kg.

Dioxin and furan isonmers were detected at concentrations in the picogram per gram (pg/Qg)
or part per trillion range in Burial Site 4-E sanples. These conpounds probably
originated as residue fromburned debris and chlorinated organics in the burn pit. In
terns of an equival ent concentration of 2, 3, 7, 8 tetrachl orodi benzo-p-di oxin (TCDD),
all the dioxin and furan isomers detected in the nost contam nated sanpl e produced a
concentration of 0.067 ug/kg using the EPA 1987 total equival ency factors.



Sone sanples fromBurial Site 4-E were anal yzed for TCLP toxicity and FOOl- FOO5 |isted
waste TCLP extract contami nants. Only ethyl benzene (0.14 ng/L) and xyl ene (0.47 ng/L)
were detected at concentrations in excess of the TCLP extract |limt for this constituent
for FOO1-FO005 |listed wastes. Dioxins and furans were also anal yzed in the TCLP extract
but were not detected. The volunme of contam nated soil in Burial Site 4-E is estinated
at 1,500 cubic yards based on the known di nensions of the burial site and depth of

cont am nati on.

3.1.2 Nature and Extent of G ound-Water Contam nation.

No contaminants were detected in ground-water sanpled fromnonitoring wells installed in
the deep aquifer. A zone of elevated vinyl chloride and cis- 1,2-DCE concentrations
appears to be centered around Burial Sites 4-A and 4- E, the nmjor sources of

contam nants in shallow ground water at QU 4. No evidence of a dense non-aqueous phase
liquid (DNAPL) was detected in the shallow aquifer beneath QU 4. The nature and extent
of contam nants detected in ground water is discussed bel ow

Vol atil e Organi ¢ Conpounds. The nobst wi despread contam nants detected in the shallow
ground water at QU 4 are the VOCs vinyl chloride and cis-1,2- dichloroethene. Both
conpounds were detected at concentrations in excess of their respective MCL (2 ug/L for
vinyl chloride and 70 ug/L for cis-1,2- DCE). The total areal extent of the zone of
ground water containing vinyl chloride at concentrati ons above 2 ug/L is depicted in
Figure 2 and is estimated to be 50 acres. The total volune of ground water within this
area is estimated to be approximately 65 million gallons based on the assunption

that the entire saturated thickness of the aquifer is contam nated wi thin the defined
area. The volune of ground water contam nated by cis-1,2-DCE in excess of its MCL is
depicted in Figure 3 and is contained within the vinyl chloride plune.

Tri chl oroet hene concentrations exceeded the MCL of 5 ug/L in only one sanple (17 ug/L)
and benzene was detected in tw sanples at a concentration exceeding its MCL of 5 ug/L
(up to 30 ug/L). Qher VOCs detected in shallow ground water at QU 4 incl ude

et hyl benzene (150 ug/L), toluene (34 ug/L), trans-1, 2dichl oroethene (0.7 ug/L),

1, 2-di chl or obenzene (up to 36 ug/L), 1, 4dichlorobenzene (up to 31 ug/L),

1, 1-di chl oroet hane (0.8 ug/L), and o- xylene (150 ug/L). Al these contam nants were
detected within the vinyl chloride plume described above.

Sem - Vol atil e Organi ¢ Conpounds. Although several SVOCs were detected in shall ow ground
water at QU 4, none of the contam nants exceed their respective MCLs. Conpounds

det ected include 1, 2-dichl orobenzene (up to 30 ug/L), 1,3-dichlorobenzene (up to 28

ug/ L), and 1, 4-dichl orobenzene (up to 26 ug/L). Naphthal ene (up to 92 ug/L),

phenant hrene (up to 36 ug/L), 1,2,4trichl orobenzene (up to 26 ug/L), and

2- et hyl napht hal ene (up to 150 ug/L) were al so detected. Pentachl orophenol (40 ug/L),

2- et hyl phenol (up to 97 ug/L), 4nethyl phenol (up to 77 ug/L), 2-4 dinethyl phenol (15
ug/ L), and di benzofuran (12 ug/L) were al so detected.

PCBs. Pol ychl orinated bi phenyls were detected at |evels above the MCL of 0.5 ug/L in
ground water. The concentrations detected (up to 130 ug/L) are greater than the
solubility limt for PCBs, estinated to be 0.4 ug/L to 3.0 ug/L for PCB Arochl or 1260.
This suggests that the PCBs may actually be adsorbed on the particul ates contained in
the ground-water sanples, rather than dissolved in the ground water. This conclusion is
supported by the lack of PCBs in low turbidity sanples collected during a subsequent
sanpl i ng round.

Di ssolved Metals. Dissolved netals detected in the shall ow ground water underlying QU 4
include arsenic, barium lead, and zinc, but the only netal to exceed its MCL of 0.01
ng/ L was cadmi um (0.029 ng/L) and only in one sanple.



Hydr ocar bons. Petrol eum hydrocarbons were detected in ground water at concentrati ons of
up 43,000 ug/L near Burial Site 4-E

Di oxi ns and Furans. Dioxins and furans were detected in sedi ment | aden ground-water
sanpl es at concentrations of up to 0.000085 ug/L equival ent concentration of TCDD. The
detection of dioxins and furans in ground-water sanples has been attributed to
adsorption of the dioxins and furans to silt particles in the shallow aquifer that were
entrained in the turbid sanples.

3.2 PUBLI C HEALTH AND ENVI RONVENTAL | MPACTS

A baseline risk assessnment was conducted for QU 4 following conpletion of the site
characterization activities. The purpose of the assessnent was to deternine the nost
significant contam nants present at QU 4, the different ways by which people, plants,
and animal s would potentially conme into contact with the contaninants, and the
probability of any harnful effects occurring as a result of that contact. Based on the
results of the baseline risk assessnent, the media of concern for QU 4 were determ ned
to be the ground water underlying QU 4 and the soil and debris within Burial Sites 4-A
and 4-E. Surface water was not considered a medi um of concern for QU 4. The nost
recent round of sanpling analytical results indicated that there is not a significant
di fference between upstream and downstream cont am nant concentrations in surface water
and sediments. The upstream sanpling point was outside the Depot.

3.2.1 Contamnant ldentification

The initial step of the risk assessment was the sel ection of contam nants of concern
Cont ami nants of concern were selected for each potential route of exposure and accordi ng
to their potential for causing carcinogenic and non- carcinogenic health effects. The
contam nants of concern were selected on the basis of an index cal cul ated as the product
of their maxi num measured concentrations in the medi umof concern and their toxicity.
Toxicity was neasured by the slope factor and the reciprocal of the reference dose for
car ci nogeni ¢ and noncarci nogeni ¢ health effects, respectively. A so included as a
criterion was the frequency of detection. The contanminants of concern in soil for QU 4
are PCB Arochl or 1260, naphthal ene, benzene, cis-1, 2di chl oroet hene, tetrachl oroethene
trichl oroethene, arsenic, barium cadm umchromium |ead, nercury, zinc, and TCDD. The
contam nants of concern for shall ow ground water are vinyl chloride, benzene,
cis-1,2-DCE, PCB Arochlor 1260, TCDD, and arsenic.

3.2.2 Exposure Assessnent

There are no current exposure pathways that are considered conplete at QU 4. The only
significant potential future exposures to QU 4 contami nants are for off-site and on-site
residents who nay use shallow ground water froma well installed in the QU 4 groundwat er
contami nant plune or on-site residents who may consune crops or |ivestock exposed to
contam nated ground water through the food chain. Potentially conplete future exposure
scenarios for soil include exposure of construction workers to dioxins, furans, and
netal s during excavation activities in soil and debris fromBurial Sites 4-A and 4-E

Al though ingestion of soil by future residents, including children, was not
quantitatively evaluated, this exposure scenario could potentially be significant.

Cont ami nant concentrati ons and chronic daily intakes have not been reported here because
the remedy for QU 4 has been selected on the basis of ARARs for ground water and the
prevention of future ground-water contam nation for soil, rather than on the results of
the risk assessnment. Consequently, these details are not considered relevant to this
ROD. However, the contam nants of concern, maxi mum concentrations, and associated risks
for soil and ground water at QU 4 are presented in Appendi x A



3.2.3 Toxicity Assessnent

Cancer slope factors have been devel oped by EPA for estimating excess lifetime cancer

ri sks associ ated with exposure to potentially carcinogenic chenicals. Reference doses
have been devel oped by EPA for indicating the potential for adverse health effects from
exposure to chenical s exhibiting noncarcinogenic effects. Slope factors were avail abl e
for all carcinogens except for PCB Arochlor 1260 and TCDD, which did not have inhal ation
sl ope factors for use in evaluating the risks associated with construction workers
inhaling contam nated dust. No reference doses were available for |ead, PCB Arochlor
1260, and TCDD. In addition, no inhal ation reference doses were avail able for

tetrachl oroet hene, trichl oroethene, cis-1,2-dichloroethene, naphthal ene, arsenic,
cadmium nmercury, and zinc. Reference doses, slope factors, and their sources are not
presented in this docunent because the sel ected renmedy was not based on the risk
assessnent results.

3.2.4 R sk Characterization

Excess lifetinme cancer risks (sonetines referred to as carcinogenic risks) are
determined by multiplying the intake by the cancer slope factor. These risks are
probabilities that are generally expressed in scientific notation (e.g., 1 x 10[-6]).
An excess lifetime cancer risk of 1 x 10[-6] indicates that, as a pl ausi bl e upper bound
an individual has a one in one mllion chance of devel oping cancer as a result of
chronic site-rel ated exposure to carci nogens over a 70-year lifetime under the specific
exposure conditions at the site. According to the NCP, the target risk level for a site
is 1 x 10[6], although a value in the range of 1 x 10[-4] to 1 x 10[-6] is

accept abl e.

Potenti al concern for noncarcinogenic effects of a single contaminant in a single medi um
is expressed as the hazard quotient. The hazard quotient is the ratio of the estimted
intake derived fromthe contam nant concentration in a given mediumto the contam nant's
ref erence dose. By adding the hazard quotients for all contaminants within a nmedi um and
across all nmedia to which a given popul ati on nay reasonably be exposed, a hazard i ndex
can be generated. A total hazard index greater than 1 indicates that there may be a
concern for potential health effects, while a total hazard index less than 1 indicates
that the concern for potential health effects is | ow

The potential carcinogenic risk to future off-site residents who use the shall ow ground
water at the western boundary of the Depot for 30 years is on the order of 3 x 10[-3],

if the center of the current plume noves close to the boundary. The total hazard index
for noncarcinogenic effects to those future off-site residents under these conditions is
on the order of 70. These are worst case estinmates based on all contam nants detected in
ground water. The cal cul ati ons assune contani nant concentrations in excess of MCLs.

The estimated carcinogenic risk to potential future on-site residents is on the order of
8 x 10[-3], and the total hazard index is estimated as 300. These are significant

risks. The potential carcinogenic and non-carcinogenic risks to future on depot
construction workers who becone exposed to contamnated soils in Burial Sites 4-A and
4-E over a period of two years are 1 x 10[-5] and 0.1 respectively.

In addition to potential exposure to contam nants in the soil at QU 4, there exists a
potential for future exposure to the contents of the water purification tablet bottles
in Burial Site 4-D. The risk associated with this exposure was eval uated qualitatively
because tablets are contained in sealed glass bottles and are not present in the soil
Because the tablets are intended to be used with drinking water, health effects woul d
not be expected from | ow doses. However, the future health risk due to exposure to the
contents of the water purification tablet bottles could cause illness or death in a
child. For this reason, renedial alternatives devel oped for QU 4 included the water
purification tablet bottles in Burial Site 4-D to renove this potential exposure



pat hway

No current significant environnental threats appear to be associated with QU 4. The only
area where ecol ogi cal receptors could possibly come into contact with contam nants is

t hrough the water and sedi ments of Four MIle Creek. Concentrations of netals in Four
Mle Creek sediments and surface water are sinilar in sanples taken upstream and
downstream of QU 4, and the contami nants associated with disposal activities at QU 4
have not been detected in surface water or sedinents. It appears that contam nants
present at QU 4 have not affected Four Mle Greek. Therefore, this nmedia was not

consi dered during devel opnent of the renedy for QU 4.

3.2.5 Uncertainties

The primary uncertainty associated with the exposure pathway of greatest concern, use of
ground water by future on-site or off-site residents, is whether or not the pathway will
becone complete in the future. A second uncertainty is associated with the fact that

all of the estinates of the total hazard index for exposure through ground water are
inconplete, and therefore potentially low due to a | ack of reference doses for sone
conpounds. Additional uncertainty is related to the assunption that on-site contam nant
concentrations will remain constant with tine and unknowns associ ated w th dernal uptake

of sone contami nants of concern. Wth respect to exposure to contam nated soil, there
is uncertainty associated with the estinate of dust inhalation and ingestion rates, and
the bioavailability of contam nants. |n addition, the relative risks under the

residential scenario may be greater than those cal cul ated under the construction worker
scenario. The irrigation exposure scenario considered the uptake of dioxins and furans
into neat and mlk but not into vegetabl es because biotransfer factors for uptake in
veget abl es coul d not be | ocated.

3.2.6 Summary of Site Risks

There are no current significant risks to hunan health and the environnent from exposure
to soil or ground water at QU 4, nor are significant risks likely to develop in the
future as long as the Depot renmains in existence. Under future resident site use
conditions, risks may exceed EPA' s point of departure of 10[-6] cancer risk or tota
hazard index of 1. |In addition, Burial Sites 4-A and 4-E are the source of the

contami nation detected in the shallow ground water. Consequently, actual or threatened
rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this ROD, nmay present an i mmnent and substantial danger to
public health, welfare, or the environment.

4.0 ALTERNATI VES EVALUATI ON

As part of the DDOU QU 4 feasibility study, five soil and two ground water renedia
alternatives were devel oped. Under Section 121 of SARA, the selected renedial action
nmust be protective of human health and the environment, cost effective, and attain
Federal and State applicable or relevant and appropriate requirenents (ARARs). The

sel ected alternative nust also use permanent solutions and alternative treatment or
resource recovery technol ogies to the nmaxi numextent practicable. Renmedies that enpl oy
treat ment which pernmanently and significantly reduces the nobility, toxicity, or vol une
of hazardous substances is a statutory preference. This section summarizes how t he
remedy sel ection process for QU 4 addressed these requiremnents

4.1 DEVELOPMENT CF PRELI M NARY ALTERNATI VES

The principal threats posed by QU 4 are the potential exposure of future residents or
construction workers to contamnants in Burial Sites 4-A and 4- E, the water
purification tablets in Burial Site 4-D, and ground water contaninated by VCOCs.



Therefore, the primary concern for soil renediation is to renove, reduce or control
these principal threats. Prelimnary alternatives that represent the range of avail able
remedi ation options for soil and ground water were devel oped starting with the no action
alternative. Subsequent alternatives represented an increased degree of technical

conpl exi ty.

The main features of the prelimnary alternatives for soil were:

1. No Action - No renedial action would be taken to reduce the |evels of
contamnation in the soil at QU 4.

2. Institutional Controls - Legal and admi nistrative actions would be inposed to
limt potential exposure under both current and future use scenarios. For
exanpl e, construction or excavation within the contani nated areas woul d not be
permtted.

3. Contai nnent - The potential for mgration of contam nants fromsoil to ground
wat er woul d be reduced by controlling infiltration through installation of a cap
over the soils and debris in Burial Sites 4-A and 4-E, and containment by a
slurry cut-off wall intercepting the aquitard underlying the shallow ground-water
aqui fer at QU 4. A second nethod of achi eving contai nnent of the contaninated
soil and water purification tablet bottles would be to excavate these naterials
and place themin an on-site Resource Conservation and Recovery Act (RCRA)
hazardous waste landfill.

4. Of-Site Soil Disposal - Contam nated soil and water purification tablet bottles
woul d be excavated and transported off site for incineration or for disposal in a
RCRA pernitted landfill in conpliance with |and disposal restrictions.

5. On-Site Soil Treatment - Contam nated soil would be excavated and treated on site
using chem cal or incineration technol ogies and then returned to the excavation
if the treatment residue is suitable for this node of disposal. |If not, the

resi due woul d be renoved, along with the water purification tablets, to an
off-site RCRA permtted landfill.

6. In-Situ Soil Treatment - Contaninated soil would be i mobilized in place using
soil vitrification technology. Water purification tablets would be excavated and
placed in the treatment area.

Removal of the VOCs vinyl chloride and cis-1,2-DCE is the primary concern for
groundwat er renediation. |f contam nants including PCBs, dioxins, and furans are
detected in the effluent fromthe treatnent process at |evels that present a total
excess cancer risk greater than one in one mllion, they will be renoved.

The main features of the prelimnary alternatives for ground water were:

1. No Action - Gound-water nonitoring woul d be continued (this is an el ement conmon
to all alternatives), but no renedial actions would be taken to reduce the |evels
of contam nation in the shallow ground water.

2. Institutional Controls - Legal and administrative actions would be taken, as
necessary, to limt potential exposures under both the current and future use
scenarios. For exanple, steps would be taken to bl ock out water rights for
on- Depot and of f-Depot areas downgradi ent of QU 4 to prevent the possible future
use of shall ow ground water.



3. Contai nnent - Contaminant migration potential would be reduced by controlling
ground-wat er novenent by installing upgradient subsurface barriers at the
nort heast end of the contam nant pl une.

4. Granul ated Activated Carbon (GAC) - G ound water would be punped to a GAC
treatnment facility to renove VOCs, PCBs, dioxins, and furans. Treated water would
be reinjected into the shallow aquifer along the plune perineter.

5. Air Stripping/ GAC - Gound water woul d be punped to an air stripper to renove
VOCs followed by GAC treatnment, if necessary, to renmove PCBs, dioxins, and
furans. Treated water woul d be reinjected into the shall ow aquifer around the
pl ure perimeter.

6. St eam Stri ppi ng/ GAC - G ound water would be punped to a steam stripper to renove
VOCs, followed by GAC treatment, if necessary, to remove PCBs, dioxins, and
furans. Treated water woul d be reinjected into the shall ow aquifer around the
pl urre perineter.

7. W/ zone - Gound water would be treated in a UV ozone reactor. Treated water
woul d be reinjected into the shall ow aquifer around the plune perineter.

4.2 |INITIAL SCREENI NG OF PRELI M NARY ALTERNATI VES

Prelimnary alternatives were screened using three broad criteria: effectiveness,
inplenentability, and cost. The purpose of this screening was to reduce the nunber of
alternatives requiring detail ed anal ysis. Conparisons were nade anong those alternatives
that offered sinmilar functions or extent of renediation. Tables 1 and 2 indicate how
each alternative conpared with the three major criteria for soil and ground-water

remedi ation, respectively, and which of the alternatives were selected to undergo a
detailed anal ysis. Renediation alternatives were fornulated by conbi ning sel ected soi
and ground-water remedi ation alternatives. Al of the remediation alternatives share
conti nued monitoring of ground-water quality as a common elenment. The renediation
alternatives for QU 4 are listed bel ow

Alternative 1 - No Acti on.
Al ternative 2 - Cont ai nnrent of Contam nated Soil and G oundWat er
Tr eat nent

by Air Stripping and GAC

Alternative 3a - Of-Site Soil Disposal and G ound-Water Treatment by Air
Stripping and GAC

Alternative 3b - Of-Site Soil Incineration and G ound-Wter Treatnment by
Air
Stripping and GAC.

Alternative 4a - On-Site Soil Treatment by Dechlorination and G ound- Wt er
Treatmment by Air Stripping and GAC

Alternative 4b - On-Site Soil Treatnent by Incineration and G ound- Wt er
Treatnment by Air Stripping and GAC

Alternative 5 - Cont ai nnrent of Contam nated Soil and G oundWat er
Tr eat nent
by WV Qzone.



Alternative 6a - Of-Site Soil Disposal and Ground-Water Treatnent by

W/ Qzone.

Alternative 6b - Of-Site Soil Incineration and G ound-Wter Treatnment by
W/ Qzone.

Alternative 7a - On-Site Soil Treatment by Dechlorination and G ound- Wt er

Treat ment by UV/ Czone.

Al ternative 7b - On-Site Soil Treatnent by Incineration and G ound-\Water
Treat ment by UV/ Qzone.

4.3 DESCRI PTI ON OF ALTERNATI VES
4.3.1. Aternative 1 - No Action

The only activity that woul d occur under the no action alternative is nonitoring of
groundwat er quality. Annual ground-water sanples would be collected from10 wells at QU
4 and anal yzed for VOCs, PCBs, and total hydrocarbons for a period of at |east 20 years.
Sampl es fromthree of the 10 wells would al so be anal yzed for dioxins and furans.
Alternative 1 does not reduce the principal threats to hunman health and the environnment
at QU 4. The no action alternative is not required to conply with ARARs. The indirect,
capital, operating and naintenance costs associated with this alternative are presented
in Table 3, as are estinmates of present net worth costs. Based on a 20 year nonitoring
period and a statutory review every five years, the present net worth of this
alternative is $286, 000.

4,3.2. Alternative 2 - Contai nment of Contam nated Soil and G ound-Water Treat nent
by Air Stripping and GAC

Approxi mately 4,500 cubic yards of contamnated soil in Burial Sites 4-A and 4-E, and
water purification tablets fromBurial Site 4-D, would be excavated and placed in an
on-site RCRA hazardous waste |andfill. Excavation would continue until soils remaining

on site contain | ess than 25 nmg/ kg of PCBs as recomrended by EPA Directive 9355. 4- 01FS,
less than 1 ug/kg total equivalent 2,3,7,8, tetrachlorodi benzo-p-dioxin as recommended
by the Dioxin Disposal Advisory Goup, and present a health risk of |less than one in ten

thousand, with a target of one in one million. |f nethyl bronide cylinders were
encountered in Burial Site 4-D, they would be renoved, treated, and di sposed of by a
commercial operator. The excavations woul d be backfilled with clean fill, top soiled

and revegetated. This renedial action would be conpleted within 15 to 24 nonths after
the ROD is signed.

Land di sposal would conmply with the RCRA | and disposal restrictions (40 CFR Part 268)
for FOO1 through FOO5 |isted wastes, the requirenents of 40 CFR Part 761 for PCBs and
the requirenents of Wah Admi nistrative Code (UAC) Rule 450 that are considered rel evant
and appropriate. During excavation of the soils, TCLP tests woul d be perforned
periodically to confirmthe characteristics of the waste and conpliance with | and

di sposal restrictions. If soils fail the treatment standard for FOO1 through FOO5 |isted
wastes, they will be treated to achi eve conpliance by aeration or stabilization/fixation
prior to land disposal. The RCRA listing for dioxin wastes or treatnent residue would
not apply to the soils in QU 4 because the dioxin and furan contam nation did not
originate fromany of the sources listed in 40 CFR Part 261. However, it is relevant
and appropriate to adopt the treatnent standards for dioxin and furan |isted wastes
because these soils contain dioxins and furans. The soil and debris would be nonitored
to ensure that dioxin and furan concentrations in the TCLP extract are less than 1 ug/kg
for each of the tetra, penta, and hexa-dioxin and furan isoners prior to |and di sposal
as recommended for dioxin |listed wastes in 40 CFR 268. The construction and operation



of the landfill would conply with 40 CFR Part 264 and the equivalent State regul ations
defined in Wah Adm nistrative Code (UAC) Rule 450. dosure and post closure would be
in accordance with the requirenments of 40 CFR Part 264 and the equival ent State

regul ation (UAC Rule 450). Al activities carried out as part of the renedial action
woul d conply with the requirenents of the Qccupational Safety and Health Act (29 CFR
1910) and the equivalent State regulation in UAC Rul e 500.

Gound water in the Cass Il shallow aquifer at QU 4 woul d be extracted through a

suf ficient nunber of extraction wells to achieve a flowrate of up to 150 gall ons per
m nute. The ground water would then be punped to an air stripper to renmove vinyl
chloride, cis-1,2-DCE, benzene, and TCE to |levels below their MlLs. If PCB
concentrations in the effluent exceed the MCL for PCBs of 0.5 ug/L, or if dioxins and
furans exceed the proposed MCL for dioxins and furans of 5 x 10[-5] ug/L, a GAC unit
woul d be added for renoval of these contam nants. Treated ground water woul d be
reinjected into the aquifer around the perineter of the contami nant plunme using
injection wells or infiltration galleries. The extraction and reinjection systemwould
comply with the Federal underground injection regulations (40 CFR Parts 144-147) and the
State well drilling standards of UAC Rul e 625-4.

G ound-wat er renedi ati on woul d eventual |y reduce the health-based risks to one in ten
thousand with a target level of one in one mllion and achi eve MCLs which are consi dered
to be ARARs within the area of attainment defined by the 2 ug/L vinyl chloride
concentration contour. The tinme frame required for conpliance with ground-water cleanup
criteriais estimated to be a mninumof five years, assumng treatnent of a m ni num of
five pore volunes (approximately 330 nmillion gallons) will be necessary to attain ARARs.
However, the ability of the punp and treat approach to achieve very low residuals (less
than 2 ug/L for vinyl chloride) in ground water may be limted, as evidenced by EPA
experience with other sites where standard extraction systems are often not suitable for
removing all of the contami nants present in the aquifer material.

The air stripper vapor em ssions are expected to be less than the UWah ARAR for air

em ssions which is 1.5 tons of total VOCs per year (U ah Administrative Code Rul e
446-1). In addition to the Wah regulations, air stripper emssions nust also conply
with the 10 parts per mllion vinyl chloride em ssion requirenments of the National

Em ssion Standards for Hazardous Air Pollutants (NESHAPS) as defined in 40 CFR Part 61.
The concentrations of vinyl chloride in the air stripper em ssions are expected

to conply with this ARAR However, due to interference effects of other contam nants
detected in ground water near the source, no information on vinyl chloride
concentrations in this area is available. If em ssions exceed NESHAPS requi rements as a
result of higher than expected vinyl chloride concentrations near the source, a
tenporary GAC treatnment unit or other treatnent technol ogies would be used to control
em ssions to ensure vinyl chloride emssions are in conpliance with this ARAR

Wastes fromthe ground-water treatnment process would be transported off site for
incineration or land di sposal dependi ng upon how the wastes are classified under RCRA
The di sposal of any spent GAC would conply with the [ and di sposal restrictions ARAR by
testing the GAC to determ ne whether it contains VOCs above treatment standards or other
contami nants that may exhi bit hazardous characteristics under TCLP. |If test results
indicate that spent GAC contains VOCs above treatnent standards or that the spent GAC
exhi bits hazardous characteristics and treatnent by fixation/stabilization fails to

achi eve conpliance, the spent GAC would be incinerated off-site prior to disposal in a
RCRA hazardous waste landfill. Simlarly, if the GACfails the TCLP treatnment standards
for dioxins it would be incinerated off-site, if a facility permtted for dioxin
destruction becormes avail abl e.

The indirect, capital, and operation and nai ntenance costs associated with this
alternative are presented in Table 3. Due to the uncertainty associated with the



ground-water renediation tinme frane, the present worth cost of this alternative has been
assessed based on both 5-year and 10-year ground-water remediation tine franes. The
costs have been estimated at $3.0 mllion and $3.9 mllion, respectively.

4.3.3. Alternative 3a - Of-Site Soil Disposal and G ound-\Water Treatment by Air
Stripping and GAC

Approxi mately 4,500 cubic yards of contam nated soil in Burial Sites 4-A and 4-E woul d
be excavated and transported off-site for placement in a RCRA hazardous waste |andfill.
Water purification tablets fromBurial Site 4-D would be transported off-site for
placenent in a RCRA industrial landfill because this nmaterial is neither a RCRA |isted
hazardous or characteristic waste. Excavation would continue until soils remaining on
site contain less than 25 ng/ kg of PCBs as recomrended by EPA Directive 9355. 4- 01FS,
less than 1 ug/kg total equivalent 2,3,7,8, tetrachl orodi benzo-p-dioxin as reconmrended
by the Dioxin Disposal Advisory Goup, and present a health risk of less than one in ten

thousand, with a target of one in one million. |[If nethyl bronmi de cylinders are
encountered in Burial Site 4-D, they will be renoved, treated, and di sposed of by a
commercial operator. The excavations woul d be backfilled with clean fill, topsoiled,

and revegetated. This renedial action would be conpleted within 15 to 24 nonths after
the ROD is signed, and would result in clean closure of the site.

Land di sposal of material fromBurial Sites 4-A and 4-E would conply with the RCRA | and
di sposal restrictions (40 CFR Part 268) for FO001 through FOO5 |isted wastes, the
requirenents of 40 CFR Part 761 for PCBs, and the requirements of UAC Rule 450 that are
consi dered applicable. During excavation of the soils, TCLP tests will be performed
periodically to confirmthe characteristics of the waste and conpliance with | and

di sposal restrictions for FOO1 through FOO5 listed wastes. If treatment is required to
achi eve conpliance with treatnent standards, this would be carried out by

the receiving facility. The soil and debris would al so be sanpled to ensure that dioxin
and furan concentrations in the TCLP extract are less than 1 ug/kg for each of the
tetra, penta, and hexa-dioxin and furan isonmers prior to |land disposal that is required
for dioxin wastes under 40 CFR Part 268. If soils fail this criteria, the failing
material would be transported to a commercial incineration facility for treatment in
conpliance with 40 CFR Part 264, Subpart O prior to landfill disposal. Wile no
incineration facilities are currently permtted for destruction of material containing
di oxi ns and furans, storage of material at the facility can be undertaken until
permtting is conpleted. Land disposal of the water purification tablets would be in
conmpliance with 40 CFR Part 241.

Transportation of material off site would conply with the requirements of 40 CFR Part
263, 49 CFR Parts 107, 171 through 177. (Qperation of the RCRA hazardous waste and
industrial landfills would conply with 40 CFR Part 264 and the State equival ent

regul ations defined in UAC Rul e 450 which are considered applicable. Land disposal of
the water purification tablets fromBurial Site 4D would be conply with the requirenents
of 40 CFR 241, Title 19: Chapter 6 of the Wah Code Annotated, and UAC Rul e 450-301.
The time frame for this remedial action would be in the order of a few weeks to a few
nont hs after comrencement of the remedial action and would be conplete

within 15 to 24 nonths after the ROD is signed.

G ound water would be punped to an air stripper to renove VOCs, and to a GAC unit, if
necessary, for renoval of PCBs, dioxins, and furans as described for Alternative 2. The
inpl enentation of this ground-water renedi ation alternative would eventually reduce the
heal t h-based risks to between one in ten thousand and one in one nillion. Conpliance
with ground-water and air emi ssions ARARs has been di scussed under Alternative 2. The
indirect, capital, operating and nai ntenance costs associated with this alternative are
presented in Table 3. Due to the uncertainty associated with the ground-water

remedi ation tine frame, the present worth of this alternative has been estinmated based



on both a 5-year and 10-year ground-water renediation tine frane at $3.8 nillion and
$4.5 mllion, respectively.

4.3. 4. Alternative 3b - Of-Site Soil Incineration and G oundWater Treatnent by
Air Stripping and GAC

Contaminated soil in Burial Sites 4-A and 4-E woul d be excavated as described under
Alternative 3a and transported to an off-site facility for incineration. Water
purification tablets fromBurial Site 4-D would be excavated and transported to an

off-site facility for placenment in a RCRA industrial landfill as described under
Alternative 3a. The incinerator would be permtted for dioxin and furan destruction and
achi eve 99.9999 percent destruction and renoval efficiency. It is not applicable to

classify these soils as RCRA dioxin-listed wastes or treatment residues because the

di oxin and furan contamnination did not originate fromany of the sources listed in 40
CFR Part 261. Although it is relevant and appropriate to use the best avail able
denonstrat ed technol ogy (BDAT) for the destruction of dioxins, which is incineration, it
is not relevant and appropriate to use the 99.9999 percent treatnent standard for soils
that contain FOO1l through FOO5 |isted wastes. However, because no incineration
facilities are currently permtted to receive and destroy dioxin and furan containing
nmaterial, incineration cannot be inplenented at this tine, nor can a tinme frane for this
alternative be assessed

G ound water would be treated as described for Alternative 2. The indirect, capital
operating and nai ntenance costs associated with this alternative are presented in Table
3. Due to the uncertainty associated with the ground-water renediation time frane, the
present worth of this alternative has been esti mated based on both a 5-year and 10-year
ground-water renmediation time frane at $18 mllion and $19 mllion, respectively.

4.3.5. Alternative 4a - On-Site Soil Treatment by Dechlorinati on and G ound-\Wat er
Treatnent by Air Stripping and GAC

Contami nated soil in Burial Sites 4-A and 4-E woul d be excavated as described under
Alternative 2 and treated on site using the Al kaline Polyethl ene @ycol (APEQ
dechlorination treatment technol ogy. Water purification tablets fromBurial Site 4-D
woul d be excavated and transported off site for placenent in a RCRA industrial landfill,
as described under Alternative 3a. The treated soil would be returned to the
excavation. Residues fromthe dechlorination unit would be required to conply with I and
di sposal restrictions (40 CFR 268) for FO00O1 through FOO5 |isted wastes, dioxins, and
furans prior to placenent in the excavation. The treated resi due may be di sposed of on
site after passing the TCLP treatment standards for FOO1 through FOO5 |isted wastes and
di oxi ns and delisting as a hazardous waste. The excavations would be backfilled with
clean fill if necessary, topsoiled and revegetated. This renedial action would be
conpleted within two to three years after the ROD is signed.

G ound water would be treated as described for Alternative 2. The indirect, capital
operating and nmi ntenance costs associated with this alternative are presented in Table
3. Due to the uncertainty associated with the ground-water renediation tinme frane, the
present worth value of this alternative has been assessed based on a 5-year and 10-year
ground-wat er renedi ation time frame. The present worth has been estinmated at $6.8
mllion and $7.6 nillion, respectively.

4.3.6. Alternative 4b - On-Site Soil Treatnment by Incineration and G ound- Water
Treatnment by Air Stripping and GAC

Contami nated soil in Burial Sites 4-A and 4-E woul d be excavated and treated in an on
site incinerator prior to replacenent in the excavation. This unit would be nobilized
operated, and closed in accordance with the requirenents of 40 CFR Part 264, Subpart O



which is considered rel evant and appropriate. Subject to satisfactory treatability study
results, incineration would conply with ARARs for soil treatment. Residues from
incineration would be required to conply with | and di sposal restrictions (40 CFR 268).
The treated residue nay be disposed of on site after passing the TCLP treatnent
standards and delisting as a hazardous waste. The incinerator must conply with the
techni cal requirements of the State of Utah clean air regulations (UAC Rul e 446-12) and
the 99.9999 percent destruction and renoval efficiency requirenents of RCRA (40 CFR Part
268). However, as no nobile incineration facilities have been permtted for dioxin and
furan destruction, this alternative cannot be inplenented, nor can a time frane be
assessed. The water purification tablets fromBurial Site 4-D woul d be excavated and
transported to an off site RCRA industrial landfill as described under

Alternative 3a.

G ound water would be treated as described under Alternative 2. The indirect, capital,
operating and nai ntenance costs associated with this alternative are presented in Table
3. Due to the uncertainty associated with the ground-water renediation tine frane, the
present worth value of this alternative has been assessed based on a 5-year and 10-year
ground-water renmediation time frane. The present worth has been estinated at $7.0
mllion and $7.8 nillion respectively.

4.3.7. Alternative 5 - Contai nment of Contam nated Soil and G ound-\Water Treat nment
by W/ Qzone

Contanminated soil in Burial Sites 4-A and 4-E, and water purification tablets from

Burial Site 4-D, would be excavated and placed in an on-site landfill as described for

Alternative 2. Conpliance with ARARs for soils are discussed in Alternative 2. This
remedi al action would be conpleted within 15 to 24 nonths after the ROD is signed.

G ound water woul d be extracted as described under Alternative 2 and punped to an
on-site W/ ozone treatment facility. Treated ground water woul d be reinjected around
the perimeter of the contam nant plume using injection wells or infiltration galleries.
Any sl udge generated by the UV/ Gzone process would be treated in a simlar manner as
that described for waste fromthe ground-water treatnment process under Alternative 2.
The advantage of UV/ Qzone technol ogy over air stripping and GAC treatnent is that the
contam nants woul d be destroyed rather than transferred to another nmediumand there
woul d be no air em ssions that would trigger ARARs. However, the wi de range of

contami nants present in the ground water may nake technical inplenmentation of this
technol ogy difficult and the presence of oil and grease in the ground water at QU 4 may
mninize the efficiency of the process. In addition, it would be necessary to carry out
atreatability study to determ ne destruction efficiency of the UV Qzone system
Alternative 5 would conply w th ground-water ARARs, assum ng MCLs coul d be achi eved and
mai ntai ned. The extraction and reinjection systemwould conply with the Federal
underground injection regulations (40 CFR Parts 144-147) and the State well drilling
standards of UAC Rul e 625-4.

G ound-wat er renedi ati on woul d eventual |y reduce the health-based risks to one in ten
thousand with a target |evel of one in one nmillion and achieve MCLs that are consi dered
to be ARARs. The time frame required for conpliance with ground-water cleanup criteria
is estimated to be a mninumof five years, assuming treatment of a mninumof five pore
vol umes (approximately 330 million gallons) will be necessary to attain ARARs. However,
the ability of the punp and treat approach to achieve very lowresiduals (less than 2
ug/L for vinyl chloride) in ground water may be |imted.

The indirect, capital, operating and mai ntenance costs associated with this alternative
are presented in Table 3. It should be noted that pretreatnment of ground water may be
requi red, which could add significant costs to this alternative. However, wthout a

treatability study and a pilot scale plant those costs cannot be adequately determ ned.



Due to the uncertainty associated with the ground-water renediation tine frane, the
present worth of this alternative has been estimated based on a 5-year and
10-yearground-water renediation time frame at $3.1 mllion and $3.9 mllion,
respectively.

4.3.8. Aternative 6a - Of-Site Soil D sposal and G ound-Water Treatnent by UV Qzone

Contanminated soil in Burial Sites 4-A and 4-E woul d be excavated and transported to an
off-site facility for placenment in a RCRA hazardous waste landfill and water
purification tablets fromBurial Site 4-D would be excavated and transported to a RCRA
industrial landfill for disposal, as described in Alternative 3a. Gound water woul d be
extracted and punped to an on-site UV ozone treatnment facility as described in
Alternative 5. Conpliance with ARARs for soil is discussed in Alternative 3a.

Conpl i ance with ground-water ARARs is discussed in Alternative 5.

The indirect, capital, operating and mai ntenance costs associated with this alternative
are presented in Table 3. Due to the uncertainty associated with the ground-water
renedi ation-tine frame, the present worth of this alternative has been estimated based
on a 5-year and 10-year ground-water renediation tine frame at $3.9 million and $4.6
mllion, respectively.

4.3.9. Alternative 6b - Of-Site Soil Incineration and G oundWater Treatment by
W/ Qzone
Contaminated soil in Burial Sites 4-A and 4-E woul d be excavated and transported to an

off-site facility for incineration, as described in Alternative 3b. Wter purification
tablets fromBurial Site 4-D would be excavated and transported to an off-site facility
for disposal in a RCRA industrial landfill, as described in Alternative 3a. G ound

wat er woul d be extracted and punped to an on-site UV ozone treatnment facility, as
described in Alternative 5. Conpliance with ARARs for soil was discussed in Alternative
3b and for ground water it was discussed in Alternative 5.

The indirect, capital, operating and mai ntenance costs associated with this alternative
are presented in Table 3. Due to the uncertainty associated with the ground-water
remedi ation tine frame, the present worth of this alternative has been estimted based
on a 5 year and 10-year ground-water renediation tinme frame at $18 million and $19
mllion, respectively.

4. 3. 10. Alternative 7a - On-Site Soil Treatment by Dechlorinati on and G ound-Vat er
Treat nent by UV Qzone

Contami nated soil in Burial Sites 4-A and 4-E woul d be excavated and treated on site

usi ng dechlorination, as described in Alternative 4a. The treated soil would be
returned to the excavation. Gound water would be punped to an on-site UV/ ozone
treatnment facility and the treated ground water would be reinjected around the perimeter
of the contam nant plume using injection wells or infiltration galleries, as described
in Alternative 5. The conpliance of the dechlorination treatnent technol ogy with ARARs
is discussed in Alternative 4a. Conpliance of the UV Qzone ground-water treatnent system
with ARARs is discussed in Alternative 5.

The indirect, capital, operating and mai ntenance costs associated with this alternative
are presented in Table 3. Due to the uncertainty associated with the ground-water
remedi ation tine frame, the present worth of this alternative has been estimted based
on a 5-year and 10-year ground-water renediation time frame at $6.9 nillion and $7.6
mllion, respectively.



4.3.11. Alternative 7b - On-Site Soil Treatnment by Incineration and G ound-Water
Treat nent by UV Qzone

Contami nated soil in Burial Sites 4-A and 4-E woul d be excavated and treated in an on
site incinerator prior to replacenent in the excavation, as described in Alternative 4b
The treated soil would be returned to the excavation. The water purification tablets
fromBurial Site 4-D would be excavated and transported to an off site RCRA industria
landfill, as described under Alternative 3a. However, as no nobile incineration
facilities have been permtted for dioxin and furan destruction, this alternative cannot
be inplenmented, nor can a tinme frane be assessed

G ound water woul d be punped to an on-site W/ ozone treatment facility and the treated
ground water would be reinjected around the perimeter of the contam nant plune using
injection wells or infiltration galleries, as described in Alternative 5. Conpliance
with ground-water ARARs will be achieved and is also discussed in Alternative 5

The indirect, capital, operating and mai ntenance costs associated with this alternative
are presented in Table 3. Due to the uncertainty associated with the ground-water
remedi ation tine frame, the present worth of this alternative has been estinated based
on a 5-year and 10-year ground-water renediation tinme frame at $7.1 mllion and $7.8
mllion respectively.

4.4 COVPARATI VE ANALYSI S OF REMEDI ATI ON ALTERNATI VES

During the detailed analysis for QU 4, each alternative was assessed agai nst the nine
evaluation criteria defined under CERCLA. These criteria have been devel oped to address
the technical and policy considerations that have proven inportant for sel ecting anong
renmedi al alternatives and serve as the basis for the detailed analysis and the
subsequent selection of an appropriate renedial action. |n assessing alternatives, al
nust neet criteria nunbers 1 and 2, which are the threshold criteria. Those
alternatives satisfying the threshold criteria are conpared using the five bal ancing
criteria. The final two nmodifying criteria can change the preferred alternative
selected as a result of applying the balancing criteria. The evaluation criteria are

Threshold Griteria

1. Overall Protection of Human Health and the Environment - The assessnent agai nst
this criterion describes how the alternative, as a whole, achieves and nmaintains
protection of hunman health and the environnent.

2. Conpliance with ARARs - The assessnent against this criterion describes how the
alternative conplies with ARARs or, if a waiver is required, howit is justified
The assessment al so addresses other information fromadvisories, criteria, and
gui dance docunents that the parties have agreed is "to be considered."”

Bal ancing Oriteria

3. Long-term Ef f ecti veness and Pernanence - The assessment of alternatives agai nst
this criterion evaluates the |ong-termeffectiveness of each alternative in
protecting human health and the environnent after the response objectives have
been net.

4. Reduction of Mbility, Toxicity, and Vol ume Through Treatnent The assessnent
against this criterion evaluates the anticipated perfornmance of the specific
treatnent technol ogi es an alternative may enpl oy.

5. Short-term Ef fectiveness - The assessnent against this criterion exam nes the



effectiveness of alternatives in protecting hunman health and the environnent
during the construction and i nplenentation of a renmedy and until the response
obj ectives have been net.

6. Inpl erentability - The assessnent against this criterion evaluates the technica
and administrative feasibility of the alternatives and the availability of the
goods and services needed to inplenent them

7. Cost - The assessnent against this criterion evaluates the capital, indirect, and
operation and nami ntenance costs of each alternative. Cost can only be a deciding
factor for alternatives equally protective of hunman health and the environnent.

Modifying Criteria

8. State Acceptance - This criterion reflects the State's preferences anmong or
concerns about alternatives.

9. Community Acceptance - This criterion reflects the community's preferences anmong
or concerns about alternatives

The results of the assessment of alternatives against the nine criteria were arrayed in
Table 3 to conpare the alternatives and identify the key tradeoffs anmong them A
conparative analysis of alternatives was then conducted to evaluate the alternatives
with respect to their relative performance according to the threshold and bal anci ng
criteria. The objective of the conparison is to assess the rel ative advantages and

di sadvant ages anong the alternatives. The results of this conparison are presented

bel ow.

Overall Protection of Hunman Health and the Environment. Assuning that present |and
practices at DDQU renai n unchanged, all the renedial alternatives presented in this
detail ed anal ysis woul d be equally protective of human health and the environment
because there are currently no exposure pathways to contam nated soil or ground water at
QU 4. Under all remedial alternatives and present |and use practices, the risk to human
health due to exposure to soil contanminated with PCBs, dioxins, and furans is |ess than
one inone mllion. Under Alternative 1, the no action alternative, |lack of action may
result in off-site mgration of contami nated ground water. Wiile there is currently no
domestic or on-Depot use of the shallow ground-water aquifer in the vicinity of QU 4,
the future risk to the public would increase under these conditions. Al other
alternatives woul d prevent off- Depot nigration of the ground water and woul d reduce

ri sks associated with potential future use of on-Depot shall ow ground water. Therefore
Alternative 1 fails to meet the criterion, and Alternatives 2 through 7 conply with it.

Conpliance with ARARs. Alternatives 2 through 7 would comply with ARARs relating to
soil treatment and di sposal. However, failure to renove the source under Alternative 1
woul d not conply with UAC Rul e 450-101. Alternatives that use landfilling of dioxin and
furan contaminated soils (Alternatives 2, 3a, 5, and 6a) would conply with ARARs | f
soils pass the TCLP treatment standards for dioxins and furans and those for FOO1

t hrough FOO5 |isted wastes. If soils fail the TCLP, they would be treated to achieve
conpliance with ARARs. The no action alternative (Alternative 1) would fail to neet
ARARs for ground water. Al other alternatives would result in conpliance with ARARS
for ground water, given the limtations of punp and treat technology. The tine frane
for conpliance with ground-water ARARs nay be greater than 10 years and woul d depend on
actual response of the aquifer during renediation. |If the treatnent nethod fails to
achieve or nmaintain MCLs in the ground water, the treatnent nmethod and cl eanup | evels
shoul d be reviewed and revised if necessary. Alternatives 4a, 4b, 7a, 7b and the
incineration option in Alternatives 3b and 6b woul d provide the greatest degree of
conpl i ance due to the conplete renoval and destruction of the source and renedi ati on of



the aquifer that woul d be achieved.

Long- Term Ef f ecti veness and Pernanence. The no action alternative would provide the

| east conpliance with this criterion. The permanence of |andfilling of contaninated
soils under Alternatives 2, 3a, 5, and 6a would rate |ower than the conplete destruction
of contam nants achi eved through treatment in Alternatives 4a, 4b, 7a, and 7b and the
incineration option in Alternatives 3b and 6b. Therefore, Alternatives 4a, 4b, 7a, and
7b and the incineration option in Alternatives 3b and 6b woul d rate hi ghest under this
criterion.

Reduction in Mbility, Toxicity, and Volume Through Treatnent. Alternative 1 rates

| owest against this criterion because no action would be taken to renedi ate contam nated
soil and ground water. The lack of treatnent to reduce toxicity, mobility, or vol ume
under the landfilling options in Alternatives 2, 3a, 5, and 6a would result in a | ower
rating than alternatives that use treatnment. Alternatives 4a, 4b, 7a, and 7b, and the
incineration option in Alternatives 3b and 6b, therefore rate higher due to the conplete
destruction of contam nants in the soil that woul d occur under those alternatives.
However, treatability studies would be required to confirmthe efficiency of the

dechl orination, on-site incineration, and U/ Qzone technol ogi es.

Short-Term Ef fectiveness. Wth the exception of the no action alternative, all of the
alternatives conpare equally under this criterion. As no action would be taken under
Alternative 1, there are no short termrisks. Al other alternatives involve simlar
risks created by the nethods used to extract and treat the contam nated soil and ground
water. Therefore Alternatives 2 through 7 rate lower than Alternative 1 under this
criterion.

Inpl enentability. Technically, the no action alternative would be the easiest
alternative to inplenment but would not be inplementable admnistratively due to the need
to neet ground-water MCLs. On-site landfilling of soils and debris under Alternatives 2
and 5 would be difficult to inplement due to the |long-termadm nistrative requirenments
associated with such a facility. The incineration alternatives for soil destruction
under Alternatives 3b, 4b, 6b, and 7b woul d require conpliance with technical permtting
requirenents of RCRA and State and Federal air

em ssion regul ati ons. However, no incineration facilities have been pernitted for

di oxin and furan destruction in the United States, thereby preventing the inplenmentation
of any of the incineration alternatives at this time. Dechlorination would require a
treatability study to confirmthe ability of this technology to treat PCB, dioxin, and
furan-contam nated soils and wastes fromQU 4. UV (zone treatnment of ground water under
Alternatives 5 6a, 7a, and 7b may be the easiest to inplenent

adm nistratively due to the |lack of treatment by-products and air em ssions, when
conpared to air stripping and GAC treatnent. However, as an innovative technol ogy,
technical inplenentability would have to be proven by a treatability study and the
presence of oil and grease in the QU 4 ground water nay mnimze the efficiency of the
oxi dation process. Assuming treatability studies are successful, Alternatives 3b and 6b
rate lowest for this criterion, followed by Alternatives 2, 4b, 5, and 7b. Landfill

di sposal under Alternative 6a is rated slightly higher, while landfill disposal under
Alternative 3a rates highest with respect to inplenentability.

Cost. The indirect, capital, operation and naintenance costs, and net present worths of
remedi ation alternatives are presented in Table 3. The no action alternative
(Alternative 1) has the |lowest cost of all the alternatives considered, with a present
worth of $287,000 for a 20-year nonitoring period. Alternatives 2 and 5 (on-site soil
landfilling with air stripping/ GAC or W/ Qzone, respectively) both have 10-year present
worths of about $3.9 mllion. The dechlorination soil treatnent options in Alternatives
4a and 7a have a 10 year present worth of about $7.6 mllion, followed by the on-site
soil incineration treatnment options of Alternatives 4b and 7b at about $7.8 nillion.



Alternatives 3a and 6a, both of which enploy off-site soil landfilling as treatnent,
have 10-year present worths of $4.5 million and $4.6 nmillion, respectively. The
off-site incineration options of Alternatives 3b and 6b have 10-year present worth of
$19 nillion each.

State Acceptance. The State has been involved in each step of the RI/FS process and the
presentation of a preferred alternative in the Proposed Plan. Therefore, this criteria
has been addressed in the devel opnent of a renedy for QU 4. The State is supportive of
the selected renedy but had a preference for off-site incineration of all soil and
debris. However, as stated under the description of alternatives that enpl oy
incineration, this is not currently inplenentable.

Community Acceptance. Community acceptance is inplicitly analyzed for the sel ected
remedy in the Responsiveness Summary at the end of this document. Al comments received
during the public comrent period have been addressed and the alternatives altered, if
necessary. Only one comment was received fromthe public that indicated a preference
for on-site treatment rather than off-site disposal. Therefore, public concerns
regarding the selection of a remedy for QU 4 have been addressed.

5.0 SELECTED REMEDY

The sel ected remedy for DDOU Qperable Unit 4 is Alternative 3a, off-site landfill

di sposal of soil and debris and on-site ground-water treatment using air stripping and
GAC, if necessary. This renmedy was presented as the preferred alternative in the
Proposed Plan for QU 4. A detailed description of the selected alternative, including
the remedi ation goals, cleanup levels, and the costs associated with each conponent of
the remedy is presented in the follow ng discussion.

5.1 DESCR PTI ON OF THE SELECTED REMEDY

Under this alternative, contaminated soil in Burial Sites 4-A and 4-E will be excavated
and placed in an off-site RCRA hazardous waste |landfill. Water purification tablets from
Burial Site 4-Dwll be placed in an offsite RCRA industrial landfill. A conmercial

operator will renove, treat, and dispose of nethyl brom de cylinders if they are
encountered. During excavation of the soil and debris, TCLP tests will be performed
periodically (with a frequency to be determ ned during the renedial design) to confirm
the characteristics of the waste and its suitability for land disposal. |If a soil
sanple fails the TCLP criteria for FOOl1 through FOO5 |isted wastes, the soil vol unme
represented by this sanple will be treated by the receiving facility using granul ated
activated carbon or other stabilization/fixation methods to achieve conpliance. |If
treatment is unsuccessful in achieving treatment standards for |and disposal of dioxins,
the failing naterial will be transported to a comrercial incineration facility for
thermal treatnent. Wiile no facilities are currently permtted for dioxin destruction,
storage of material at the facility can be undertaken until permtting is conpleted.
Based on TCLP anal yses carried out on soils fromBurial Sites 4-A and 4-E, it is
unlikely that incineration will be necessary.

Gound water will be renmediated using a well extraction, treatnent, and reinjection
system Gound water will enter an air stripper tower treatnent systemto renove vinyl
chloride, cis-1,2-DCE and other VOCs present in ground water at QU 4. The air stripper
wi Il reduce vinyl chloride concentrations to |less than 2 ug/L and cis-1, 2- DCE
concentrations to a practicably attainable level that is |less than the MCL of 70 ug/L.
If PCB concentrations in the effluent fromthe air stripper exceed the MCL of 0.5

ug/L, or if dioxin and furan isonmers exceed the proposed MCL of 3 x 10[-5] ug/L for
total equivalent TCDD, a GAC treatnment unit will be added to reduce contam nant
concentrations to these levels. Air enissions fromthe air stripper tower will be
nonitored to ensure conpliance with Wah air quality regulations of 1.5 tons of total



VOCs per year and the NESHAPs requirenents for vinyl chloride of 10 parts per mllion

If emission levels threaten or exceed these criteria, air enission controls such as GAC
or sone other effective technology will be enployed. Wastes fromthe ground-water
treatnment process, including silt collected by gravity separation in the air stripper or
pretreatment units, will be transported offsite for incineration or |and disposal
dependi ng on how the wastes are classified under RCRA as described in Section 4.3.2
Treated ground water will be reinjected into the shallow aquifer using injection wells
or infiltration galleries.

The ground-water treatnent systemw || be operated either continuously, by pulsing the
system turning off individual wells, or punping alternate wells to vary ground-water
flow patterns. Such neasures will be taken to reduce the renediation time frame where
practicabl e, while ensuring conpliance with ground-water and air em ssions ARARs. The
ground-water treatment systemw || be operated until the renediation goals for ground
wat er outlined bel ow have been net and nmintained for one year in all conpliance
nonitoring wells. Wen contam nants have been maintai ned bel ow MCLs for one year, the
treatnment systemw |l be shut down and conpliance nonitoring will continue until the
next schedul ed statutory five year review |f remediation goals are exceeded during
this time in any conpliance nonitoring well, ground-water treatment will recommence and
this procedure will be repeated. |f conpliance is maintained until the next schedul ed
statutory review the renedy will be considered conplete. The Performance and Conpli ance
Monitoring Plan is presented in Appendix B of this docunent.

During construction of the extraction and reinjection wells, well tests will be
conducted on each well to determne the yield that can be expected during production

The nunber, spacing, and punping rate of wells will be adjusted according to the results
of these tests. The process conmponents of this alternative and pertinent information
and assunptions on sizing, concentrations, flowrates, etc., are presented in Table 4.

It should be noted that sone changes nay be nmade to this remedy as a result of the
remedi al design and construction process.

5.1.1. Renediation Coals
The point of conpliance for soil will be defined by the cleanup criteria described

below. The first of these criteria consists of renmoving all debris and visually
contam nated soil fromBurial Sites 4-A and 4-E, and renoval of water purification

tablets fromBurial Site 4-D. Visually contaninated soil is defined as any soi
cont ai ni ng manuf actured or processed material, plant or aninmal natter, or unnatura
di scoloration. Sanples will then be collected fromthe soil in the walls and bottom of

t he excavati on and anal yzed for VOCs, PCBs, metals, dioxins, and furans. These sanple
results will be used to confirmthat the soils remaining in the excavation

1. Do not contain nore than 25 ng/kg of PCBs as recommended in EPA Directive
9355. 4- 01FS
2. Do not contain dioxin and furan concentrations of nmore than 1 ug/kg tota

equi val ent TCDD as reconmended by the Dioxin Advisory G oup.

3. Do not contain other contam nants that woul d present an unacceptable future
health risk. Excavation will continue until a total carcinogenic health risk of
less than one in ten thousand is achieved in the soils remaining in the
excavation. In addition, a target cleanup |level of one in one nillion has been
adopted for QU 4 and will be achi eved wherever practicable. Sinmlarly, excavation
will continue until the hazard index for noncarcinogenic contam nants remaining
in the soil is |ess than one. Contam nant concentrations associated with these
risk levels are presented in Table A-2 in Appendi x A, assumng a future resident
exposure scenario. Ri sk based cleanup levels are only defined for those



contami nants that do not have specific, defined cleanup |evels.

Heal th based cl eanup criteria have been included as remediation goals to ensure that the
remedy conplies with the NCP recommendati on that an excess health based risk of between
one in ten thousand and one in one nmillion should be achieved by the remedy, with a risk
of one in one nillion as the goal of the renediation. Confirmation sanples will be taken
fromsoils remaining in the excavation to verify conmpliance with the cleanup criteria.
Excavated soil and debris will be periodically tested using appropriate anal yses
including the Toxic Characteristics Leaching Procedure (TCLP).

This test will ensure proper characterization of the material so that the landfill
receiving it can determne if treatnent will be necessary prior to landfill disposal and
confirmthat the waste has been correctly characterized. The existing frequency will be
specified in the remedial design.

G ound water will be treated until contam nant concentrations are bel ow their MLs.
Contami nants of concern for ground-water renediation and their associated MCLs are
listed in Table A-1 in Appendix A The point of conpliance for ground-water cleanup is
defined by the area within the 2 ug/L contour for vinyl chloride.

A Performance and Conpliance Mnitoring Plan for soil and ground water remediation at QU
4 is presented in Appendix B. This plan sunmarizes the renediation goals, areas of
attainnent, restoration tine frame, and the performance standards for soil and

groundwat er renedi ati on.

5.1.2 Costs

The costs associated with renediation of QU 4 using Alternative 3a are listed in Table
4. The total capital cost of the project is estinated at approximately $2.2 nmillion.
This includes costs of installing a ground- water extraction and injection system
storage tank, an air stripping system equipped with GAC if necessary, ground-water

noni tori ng, excavation, soil disposal at a RCRA hazardous waste landfill, and
reclamation of the site. Indirect costs for adm nistration, engineering, and design
services were estimated to be approxi mately $340, 000, while annual operation and

mai nt enance costs are estimated at $230,000. The present worth cost of the project,
using a five percent discount value, is estinmated at $4.5 mllion, based on a 12 year
duration of treatment and nonitoring.

5.2 STATUTCORY DETERM NATI ONS

The sel ected renmedy for DDOU Cperable Unit 4 meets the statutory

requi renents of Section 121 of CERCLA as anmended by SARA. These statutory
requi renents include protection of human health and the environnent,
conpliance with ARARs, cost effectiveness, utilization of permanent
solutions and alternative treatnent technol ogi es to the nmaxi num extent
practicable, and preference for treatnent as a principal element. The
manner in which the selected remedy for DDOU QU 4 neet each of these
requirenents is presented in the follow ng discussion.

5.2.1. Protection of Human Health and the Environnent

The sel ected remedy for DDOU QU 4 protects human health and the environnment through the
foll owi ng engi neering control s:

. Excavation and renoval of all backfilled soil and debris in Burial Sites 4-A and
4-E to conply with the cleanup criteria defined in Section 5.1.1. and renoval of
the water purification tablet bottles in Burial Site 4-D



. Extraction and treatnent of all ground water until contami nant concentrations are
bel ow their MCLs, and total excess cancer risks are |l ess than one in ten thousand
with a target of one in one nillion

Removal of the soil and debris in Burial Sites 4-A and 4-E will elimnate the source of
organi c contami nation in the ground water and renove the potential for exposure to these
contaminants in soil. Renoval of the water purification tablet bottles in Burial Site
4-Dwill renove a potential future exposure pathway to the contents of these bottles
Treat nent of contam nated ground water at QU 4 to a level belowthe MCLs will result in
a reduction in the cancer risk to potential future ground-water users by approxi mately
two orders of nagnitude. The selected renedy for soil and

ground water at QU 4 will not pose an unacceptable short-termrisk to human health, the
envi ronnent, or endangered species and their habitats, nor will the site present any
unaccept abl e risks after conpletion of the renedy. The selected remedy will also

m ni mze cross-nedia inpacts through the use of air enission controls if necessary.
This latter point will be achieved by ensuring conpliance with Uah air quality
regul ati ons and Federal requirenents for vinyl chloride defined by NESHAPS

5.2.2. Conpliance with Applicable or Rel evant and Appropriate Requirenents

Section 121(d) (1) of CERCLA as anmended by SARA, requires that renedial actions nust
attain a degree of cleanup which assures protection of human health and the environnent.
In addition, remedial actions that |eave any hazardous substances, pollutants, or
contaminants on site nust, upon conpletion, neet a |level or standard which at |east
attains legally applicable or relevant and appropriate standards, requirenents,
limtations, or criteria that are "applicable or relevant and appropriate requirenents"
(ARARs) under the circunstances of the release. ARARs include Federal standards,
requirenents, criteria, and limtations and any pronul gated

standards, requirenments, criteria or limtations under State environnmental or facility
siting regulations that are nore stringent than Federal standards.

"Applicable" requirements are those cl eanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limtations pronul gated
under Federal or State law that specifically address a hazardous substance, pollutant or
contam nant, renedial action, |ocation, or other circunstance at a renedial action site
"Rel evant and appropriate" requirenents are cleanup standards, standards of control, and
ot her substantive environnental protection requirenents, criteria, or lintations
promul gat ed under Federal or State law that, while not "applicable" to a hazardous

subst ance, pollutant or contam nant, remedial action, |ocation, or other circunstance at
a renedial action site, address problems or situations sufficiently simlar to those
encountered at the site that their use is well-suited to the particular site.

In determ ning which requirenents are rel evant and appropriate, the criteria differ
dependi ng on the type of requirement under consideration, i.e., chemcal-specific,

| ocation-specific, or action-specific. According to the NCP, chem cal -specific ARARs are
usual l'y health or risk-based numerical values which establish the acceptabl e amount or
concentration of a chemical that nmay remain in, or be discharged to, the anbient
environnent. Location specific ARARs generally are restrictions placed upon the
concentration of hazardous substances or the conduct of activities solely because they
are in special locations. Sonme exanples of special |ocations include floodpl ains,
wet | ands, historic places, and sensitive ecosystens or habitats. Action-specific ARARs
are usual ly technol ogy- or activity-based requirenents or limtations on actions taken
with respect to hazardous wastes, or requirements to conduct certain actions to address
particular circunstances at a site. Renedial alternatives which involved, for exanple,
closure or discharge of dredged or fill material may be subject to ARARs of RCRA and the
Cl ean Water Act.



The remedi al action proposed, the hazardous substances present at the site, the physical
characteristics of the site, and the potential receptor popul ation, were all considered
when det erm ni ng which requirenents are applicable or relevant and appropriate to the
selected renedy for QU 4. Federal and State |aws, standards, requirenents, criteria, and
limtations were reviewed for possible applicability to QU 4. The only State

regul ations identified that required nore stringent requirenments than equival ent Federal
regul ati ons were the source control regulations in Uah Adm nistrative Code (UAC) Rule
450- 101, and the spill reporting requirenents in UAC Rul e 450-9.

Through careful review of all applicable or relevant and appropriate public health and
environnental requirenments of Federal or State laws, it has been deternined that the
remedy selected for QU 4 will neet these ARARs. Therefore, no SARA Section 121(d)(4)
wai ver will be necessary. A brief discussion of how the selected renedy for QU 4
satisfies the principal ARARs associated with the site is presented bel ow

Chemi cal - Specific Requirenents. Chemical-specific ARARs set health- or risk-based
concentration limts in various environnental nedia. Gound-water quality ARARs for QU 4
are based on the Safe Drinking Water Act naxi num contam nant |evel (ML), the maxi mum
perm ssible level of a contamnant in water that is delivered to any user of a public
water system MCLs are generally relevant and appropriate as cl eanup standards for
contanmi nated ground water that is or may be used for drinking. G her applicable

requi renents include RCRA | and di sposal restrictions, the Solid Waste D sposal Act, the
Clean Air Act, the Qccupational Safety and Health Administration (OSHA) regul ati ons, and
the Department of Transportati on (DOl hazardous material transportation regul ations.
The State of Wah public drinking water regul ations are also rel evant and appropriate to
the QU 4 selected remedy. |In addition, the U ah ground-water quality protection

regul ations are applicable to the site. Potential Federal and State chenical -specific
ARARs are presented in Tables G 1 and G2 of Appendix C

Locati on-Specific Requirements. Location-specific ARARs set restrictions on remedi ation
activities, depending on the location of a site or its inmmediate environs. The only

| ocation-specific ARAR associated with the selected renedy for QU 4 is the EPA
ground-water protection strategy that establishes a ground-water classification system
for protecting ground water based on its value to society, use, and vulnerability. This
strategy contributes to application of the National Primary Drinking Water Standards as
ARARs for the selected renedy. As QU 4 is not |located in a wetlands area or floodpl ain,
is not a historic place, and the renedy will not affect any historic place, endangered
species, or habitats, regulations pertaining to these concerns are not ARARs.

Action-Specific Requirements. Perfornmance, design, or other action-specific
requirenents set controls or restrictions on certain kinds of renedial activities

rel ated to nmanagenent of hazardous substances, pollutants, and contam nants. Federal
action-specific ARARs that are relevant to the renediation activities at QU 4 incl ude
Federal Underground Injection Control Regul ations, RCRA Land D sposal and d osure

Regul ations, the Solid Waste Di sposal Act, and the Cccupational Safety and Health Act
(CsHA). State requirements include the UWah State Engineer's regul ations for well
construction and punping activities, the Uah Corrective Action d eanup Standards Policy
for cleanup levels, and the Utah Air Quality Regul ations. Potential Federal and State
action-specific ARARs are presented in Tables G 3 and G4 of Appendi x C

To Be Considered Requirenents. In inplenenting the selected renedy for QU 4, DDQU has
agreed to consider requirenents that are not legally binding. The only requirenents to
be considered (TBC) for the selected remedy at DDOU QU 4 were the adoption of the
recommendat i ons of the Dioxin Disposal Adversary G oup regardi ng pentachl orophenol waste
and di oxin and furan contam nati on and the recomrended cl eanup | evel for PCBs on
industrial sites presented in EPA Directive 9355.4-01FS. These TBCs are included in the
Federal chemi cal -specific ARARS presented in Table C 1.



5.3 COST EFFECTI VENESS

Overal | cost-effectiveness can be defined as the reduction in threat to hunan heal th and
the environnent per dollars expended on a renmedy. The selected remedy for DDQU QU 4 is
the nost cost-effective alternative because it provides the nmaxi mum ef f ecti veness
proportional to cost of any of the alternatives analyzed. The selected renedy is an
order of magnitude less in costs than the off-site incineration alternative, and
provides a greater degree of protectiveness of human health and the environnent when
conpared to the on-site renediation alternatives. The selected remedy will also be
protective in the long termbecause it renoves the source of ground-water contam nants
fromthe site, and allows clean closure of the site in a cost effective manner

5.4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS

This section briefly describes the rationale for the selected remedy and expl ai ns how
the remedy provides the best bal ance of tradeoffs anong all the alternatives with
respect to the five balancing criteria described in Section 4.4.

EPA, the State of U ah, and DDOU have determ ned that the selected renmedy represents the
maxi mum extent to which pernmanent sol utions and treatnent technol ogies can be utilized
in a cost effective manner for the final source control and ground-water renedi ation at
QU 4. Wile the selected alternative does not provide the highest degree of
protectiveness afforded by alternatives that use incineration of soils, it wll
significantly reduce the inherent hazards posed by contam nated soils and their

potential to act as a continuing source of ground-water contamination. In addition, at
this time there are no incineration facilities in the United States that are pernitted
to receive and incinerate dioxin contam nated material. This limtation prevents

inplenentation of incineration alternatives for QU 4. Therefore, Alternatives 3b, 4b
6b, and 7b coul d not be inpl enented.

The greatest degree of reduction in nobility, toxicity, and vol ume woul d be achi eved by
alternatives that used dechlorination or incineration of soils. However, because the
soils fromBurial Sites 4-A and 4-E and the water purification tablets can be |and

di sposed in conpliance with RCRA, nobility will be controlled but toxicity and vol une
wi Il be unaffected under the selected alternative. Because the selected remedy does not
destroy the contamnants in soil or ground water, it does not rate as high against this
criteria as alternatives that use dechlorination for soil treatment or U/ Qzone for
ground-water treatment. However, the presence of oil and grease in QU 4 ground water
may mninmze the effectiveness of UV Qzone to reduce nobility, toxicity, and vol une.

The short termeffect associated with soil remedi ation under each alternative is the
potential exposure of workers and nearby residents to contam nated dust. This can be
controlled by the use of appropriate protective equi pnent and dust control neasures.
There is also a short term exposure generated by alternatives that use air strippers and
GAC for ground-water treatnent and incineration of soils. This exposure potential will
be controlled by conpliance with State and Federal air em ssion regul ations.

Al ternatives that enpl oy U/ Qzone woul d not have this short term exposure potenti al
Therefore, the selected alternative is rated higher than alternatives that enpl oy
incineration but |ower than those that use UV/ Gzone under this criterion

Because the soils in Burial Sites 4-A and 4-E contain dioxins and furans, alternatives
that enploy incineration of soils are inpossible to inplenment, as described above. The
adm nistrative and technical inplenentability of constructing, operating, and

mai ntai ni ng an on-site RCRA hazardous waste |landfill was considered | ess satisfactory
than using an existing commercial facility off site. Dechlorination is an innovative
technol ogy that would require treatability testing to deternine its effectiveness on the



range of contami nants found at QU 4, and the suitability of the treated soils for

repl acenent in the excavation on site. |If treatability tests were not satisfactory, or
treated soils could not be backfilled on site, the alternative would not achi eve any
greater reduction in nmobility, toxicity, or volume, or long termeffectiveness than the
selected alternative. Simlarly, the air stripping and GAC treatment system for ground
water in the selected alternative are proven technol ogies that are technically

i mpl enent abl e, commrercially avail able, and adm nistratively inplenentable.

The technical inplenmentability of the UV Qzone technol ogy woul d be subject to the
results of a treatability study which nakes this systemless inplenmentable than the air
stripping and GAC systemused in the selected alternative.

The cost of alternatives that enployed off-site incineration were significantly greater
than alternatives that enployed on-site solutions or offsite landfilling. |In addition,
alternatives that enployed on-site or off-site landfilling were | ess expensive than
those that enployed on-site treatnent.

O those alternatives that were carried through the detailed analysis, the selected
remedy provi des the best bal ance of tradeoffs in terns of the balancing criteria listed
above. The major tradeoffs that provide the basis for this selection decision are
inmplenentability, long termeffectiveness, and cost. The selected renedy can be

inmpl enented nmore quickly, with less difficulty, and at | ess cost than the other
treatment alternatives while providing the sanme degree of protectiveness. Therefore,
Alternative 3a was selected as the nost appropriate solution for renediating the
contam nated soils and ground water at QU 4.

5.5 PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

The sel ected renedy does not use treatnment for renediating soils. The potential for
enpl oying treatment as a principal elenent of source area renediation is limted by
adm nistrative restrictions associated with the presence of dioxins in the contaninated
soils and debris, and the lack of a proven technology for treating the range of

contami nants encountered at QU 4. The sel ected renmedy does however enploy treatnent as
a principal elenent for renediati on of contami nated ground water. Gound water will be
treated through an air stripping systemthat nmay include GAC for adsorption of organics
that cannot be renoved by air stripping.

5.6 DOCUMENTATI ON OF NO SI GNI FI CANT CHANGCES

The Proposed Plan for DDQU QU 4 was rel eased for public comment in Decenber
1991. The Proposed Plan identified Alternative 3a, Of-Site Landfill

Di sposal of Soil and G ound-Water Treatnent by Air Stripping/ GAC, as the
preferred alternative. Al witten and verbal comrents submtted during the
comrent period were reviewed. The conclusion of this review was that no
significant changes to the renmedy, as identified in the Proposed Plan, were
necessary.

APPENDI X A
SO L AND GROUND- WATER REMEDI ATI ON CRI TERI A

Thi s appendi x describes the renediation criteria for soil and ground water at Operable
Unit 4 (U 4). Citeria for ground-water contam nants nust be met in each conpliance
monitoring well. Confirmational soil sanples will be collected after renoving debris
and visibly contam nated soil fromBurial Sites 4-A and 4-E. Results of these sanple
anal yses will be used to confirmthat all material contam nated above the cleanup |evels
has been renoved fromthe excavation.



G ound-Water Renediation Oriteria

Cont ami nants of concern for ground-water renediation for QU 4 include benzene

ci s-1, 2-dichl oroet hene (cis-1,2-DCE), vinyl chloride, polychlorinated biphenyls (PCBs),
and TCDD. The renediation criteria for these conpounds are their respective drinking
wat er maxi num cont ami nant |evels (MCLs) of 5,70, 2, 0.5 and 0.00003 ug/ L.

Tabl e A-1 summari zes the cleanup criteria for each contam nant of concern in ground
water, the potential cancer risk and hazard quotient associated with each contam nant at
current concentrations, and the potential cancer risk and hazard quoti ent associ ated
with each contam nant at the cleanup concentrations. These risks have been esti nated
assumi ng future use of the ground water as a residential source of drinking and shower
wat er .

Soil Renediation Criteria

Cont am nants of concern for soil renediation include arsenic, |ead, PCBs, dioxins,
furans, benzene, cis-1,2-DCE, and vinyl chloride. The "to be considered" (TBO

remedi ation criterion for PCBs of 25 ng/kg is based on EPA Directive 9355.4-01FS, "A

Qui de on Renedial Actions at Superfund Sites with PCB Contami nation." The TBC criterion
for dioxins and furans of 0.001 nmg/ kg was derived fromthe "General Approach Used by the
Di oxi n Di sposal Advisory Goup (DDAG Regardi ng Pentachl orophenol Waste (al so PCBs)" by
P. des Rosiers, Novenber 1988. Renediation criteria for benzene and vinyl chloride of
210 and 3.2 ng/ kg, respectively, correspond to cancer risks of 1 x 10[-5] under a future
residential soil ingestion scenario. The renediation criterion for cis-1,2-DCE is 700
ny/ kg, which corresponds to a hazard quotient of 0.1 under this scenario. The criterion
for arsenic of 35 ng/kg corresponds to a cancer risk of 1 x 10[-4]. An arsenic
concentration that corresponds to a potential cancer risk of 1 x 10[-5] (3.5 ng/kg) is
not practical at QU 4 because that concentrati on would be bel ow naturally occurring
background concentrations present at DDOU, whereas, the proposed criterion can be
clearly distinguished from background | evels. There is no reference dose or slope factor
for lead, so a cleanup criterion corresponding to a hazard quotient of 0.1 or a cancer
risk of 1 x 10[-5] cannot be established. The criterion for |ead of 500 ng/kg is a
typical remediation criterion for residential soils at CERCLA sites.

Ri sks for soil contam nants were cal cul ated under a residential ingestion scenario where
a person was assumed to be exposed as a 15 kg child ingesting 200 ng of soil per day for
six years, and also as a 70 kg adult ingesting 100 ng of soil per day for 24 years.
(This scenario was devel oped for the establishment of remediation criteria. It was not
part of the baseline risk assessnment for QU 4, and therefore results of this scenario
were not included in Section 3.2 of the Decision Summary of this ROD.) Table A-2
sunmari zes the renmediation criteria, baseline risks, and post-remnediation

risks

It should be noted that nost of the renediation criteria for the contam nants of concern
exceed the baseline concentrations detected in soil sanples collected fromBurial Sites
4-A and 4-E. Wile there is no risk- based reason for renediating the soil at QU 4
remedi ation criteria are necessary should hot spots be encountered where contam nant
concentrations exceed previously detected concentrations.

APPENDI X B

PERFORVANCE AND COVPLI ANCE MONI TORI NG PLAN

PERFORVANCE AND COVPLI ANCE MONI TORI NG FOR REMOVAL OF QU 4 SO L AND DEBRI S
Renedi ati on Goal s

Remedi ation goals for soil are defined in Section 5.1.1 of the ROD.



Area of Attainnent

The area of attainment for renediation goals is the soil and debris in Burial Sites 4-A,
4-D, and 4-E. The volune of soil and debris requiring remediation is therefore 4,500 to
5,000 cubic yards. This estimate assunes the one or two feet of clean fill overlying
the contam nated material in each burial area will be replaced in the excavation.

Vol ume estinmates may be revised during the RDYRA based on soil sanmpling results.

Restoration Tine Frane

The restoration tinme frane for this action is estinated to be approxi nately six nonths
after commrencenent of work on site, and will be conmpleted within 15 nonths to 24 nonths
after the ROD is signed.

Per f or mance St andards

Speci fic perfornmance standards used to ensure attainnent of the remedi ation goals for
soil are:

. Reduce contam nant concentrations in soils within the area of attainnent to
comply with the remedi ation goals specified in Section 5.1.1 of the ROD

. Meet all ARARs identified in the ROD for soil

. The soil will be renmediated in a timely nanner in conpliance with the sel ected
remedy presented in the ROD to achieve renediation goals as
soon as practicable.

Conpl etion of Renedi ation

Remedi ation shall be considered conplete after the soil renedi ati on goal s have been
attained in all sanples taken fromthe perineter of the excavation. Sanples to be used
for conpliance nmonitoring will be specified during Renedial Design (RD) in the

Per f ormance and Conpliance Sanpling Program Sanple locations will be approved by EPA
and UDEQ during the RD. The nunber and | ocation of sanples to be taken may be nodified
during remedi ation to ensure conpliance with remedi ati on goals. The frequency of
sanpling will be determined during the RD. Any statistical nethods to average soil
concentrations areally or vertically shall be specified during the RD. The gui dance
entitled "Methods for Evaluating the Attai nnent of O eanup Standards-Volune 1. Soils
and Solid Media" (EPA 230/02-89-042) will be consulted when establishing the Perfornance
and Conpliance Sanpling Program

Per f ormance and Conpl i ance Mnitoring Program

A Performance and Conpliance Mnitoring Programwill be inplenmented during the renedial
action to nmonitor perfornmance and conpliance with renmediation goals. This programwill
be devel oped during the RD and will include |ocations of performance nonitoring points
within Burial Sites 4-A and 4-E, frequency of nonitoring, analytical paraneters,

sanpl i ng et hods, anal ytical nethods, and statistical nethods for evaluating data. The
Per f ormance and Conpl i ance Monitoring Programw || be included as part of the remedi al
desi gn but may be nmodified during the renmedial action to account for changed conditions.



PERFORVANCE AND COWVPLI ANCE MONI TORI NG FCR REMEDI ATI ON OF SHALLOW GRCUND WATER

Renedi ati on Goal s
Remedi ation goals for shall ow ground water are defined in Section 5.1.1 of the ROD.

Area of Attainnment

The area of attainment for remediation goals is defined as the volume of ground water
contai ning vinyl chloride above its MCL of 2 ug/L and includes ground water contani nated
by cis-1,2-DCE, benzene, TCE, and PCBs at concentrations greater than their MlLs of 70
ug/L, 5 ug/L, 5 ug/L, and 0.5 ug/L, respectively. The volune of contam nated ground
water within this plunme is estinated at 65 mllion gallons.

Restoration Tine frane

The restoration time frame for this action is estinated to be approxinately five years
after commencenent of work on site.

Per f or mance St andards

Speci fic performance standards used to ensure attai nnent of the remedi ation goals for
ground water are:

. Reduce contam nant concentrations in ground water within the area of attai nnent
to conply with the renediation goals specified in Section 5.1.1 of the ROD

. Meet all ARARs identified in the ROD for ground water

. The ground water will be renediated in a tinely manner, in conpliance with the
sel ected renedy presented in the ROD, to achi eve renedi ati on goal s as soon as
practi cabl e.

Conpl etion of Renediation

As described in Section 5.1 of the ROD, remediation of the ground water in the shall ow
aqui fer will be considered conpl ete when contam nant concentrations are naintai ned bel ow
MCLs for a period of one year, whereupon the treatment system can be turned off.

Moni toring of conpliance wells will continue until the next statutory five year review
If MCLs are exceeded within this tine, ground-water treatnent will reconmmence.

Conpl i ance nonitoring well locations will be specified during RDin the Perfornmance and
Conpl i ance Monitoring Plan and will be approved by EPA and UDEQ The frequency of
sanpling may be nodified during remedi ation to ensure conpliance with renedi ati on goal s.

Per f ormance and Conpl i ance Monitoring Program

A Performance and Conpliance Mnitoring Programwill be inplenmented during the renedial
action to nonitor performance and conpliance with renediation goals. This programwill
be devel oped during the RD and will include |ocations of perfornmance nonitoring points
within the vinyl chloride plune, frequency of nonitoring, analytical paraneters,

sanpl i ng et hods, anal ytical nethods, and statistical nmethods for evaluating data. The
Per f ormance and Conpliance Mnitoring Programwi |l be designed to provide information
that can be used to evaluate the effectiveness of the selected remedy with respect to
the fol |l ow ng:

. Hori zontal and vertical extent of the plume

. Cont ami nant concentrati on gradi ents



. Rate and direction of contam nant nigration

. Changes in contam nant concentrations or distribution over tinme
. Cont ai nnent of the plume
. Concentrations of contaminants in the treatnent systeminfluent and effluent.

The Performance and Conpliance Mnitoring Program nmay be nodified during the renedial
action to account for changed conditions.

APPENDI X C

FEDERAL AND STATE CHEM CAL AND
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