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ClO:L

Record of Decision
Air Force Plant 4

Declaration

Statutory Preference fbr Treatment
as a Principal Element Is Met

and FiveVear Review Is Required

Site Name and Location

Air Force Plant 4
Tartan: County. Texas

Statement of Basis and Purpose

This decision document presents the selected remedod actions for Air Force Plant 4 in Tarrant
(cw icça ft '.eLteJ on eJ c,.t on ic I sen ii atxordanre wtt the
t.i rips ir .u Lit rortentil Rsponss (or ipt n\att cn ucd I tbTht 'v.4 1981 cC ERCLAI

r'n&d Fn lit Sup dend Arir rcirr no. and Retuwor ian tn Act P'ARA3 o 1986 C Uwtd
C 0</c S t. tv,r 96W , cit of fit. renrolia et:ons niso consicert I tk_ National

I mu c c Pliw d <o ant ,i ia5 c mi are c d or irforn U ton in e Adrunt 4rtie
Record fbi Air Force Plant 4.

Assessment of the Site

Actual or threatened releases of hazardous substances froni Air Force Plant 4, if not addressed by
r plc nc ci t L cspo a za ton e cc fo n tar tt.ord ol Ut. is On :ROD was p ent an

unrnmcnt and substantial endangerment to public health, welfare., or the environment,

Description of Selected Remedies

This ROD addresses the final response actrons plainest for all areas of Plant 4. including, soil,
< r \ p'a us RODs ot h d j.unants na e been ssaed for

Phi 4 \ I 51 Plant Lon a a d e nera ie unit t ci tie oge able unit has nean drndcd
ntc f u I c b c tee o cc o Sc's me it c clue .fo s pan of do remedial tint stigation
tdennttcd six areas on Plant 4 that have the potential for excess risk or risk that exceeds the lower
tltchc I cc I I c roiri ntrlltfrtin hCR\ Inesesixareasare

Landfill No. 4
L2tidfii.l No. 3
Meandering Road Creek
ib es \itiianlI tnutr nda

IL rjan Lo C out cc tco Flu n
I%uiidina 181
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Three areas—LandiTh No. 4, l.aindfiil No. 3, and Meandering Road Creek—are grouped together
and considered as one area. Soil areas on Air Force Plant 4 that did not cause excess risk or
exceed the lower threshold of acceptable risk were grouped together as the No Further Action
Sites. The. final response actions for the six areas and the No Further Action Sites are briefly
described. 10 the fotlowtng sections.

Landfill No. 4.. Landfill IViI. 3 and Meandering Road Creek

Landfill No, 4 (Landfill No. 3, and Meandering Road Creek are grouped together because they
have sim lar soil contarnmauon problems fee., metals. No Action is the selected remedy for soil
at Landfill No. 4 and Landfill No, 3 and for sediments in Meandering RoadCreek. The selected
remedy does not take any action to mitigate risk hut monitors contaminant levels to ensure that
the risk rc.n'..ains within acceptable levels for both human health and the environment. This is the
final action p;anne.d. The purpose. of the selected action is to ensure that risk to human health
and the. environment are within acceptable limits. Monitoring is the only activity included in the
selected remedy. This monitoring will involve surface'water sampling in Meandering Road
Creek and in l..ake Wonh,

The pumary ecological threat is from metals contamination in the soil on or near the surface at
Landfill No. 4 and Landfill No. 3 and front silver and polydhlorinated hiphenyis in the sediments
in Meandering Road Creek and the inlet to Lake Worth. The ecological risk assessment was
conoucte.d in a conservative manner that likely ovecestimated the risk and no action was deemed
acceptable. The priniarv human health. risk at Landfill No. 4 is from benzo[a]pyrene in the scil
that causes a human health risk of 1 .6 x I tf ILCR. 'this risk is within the acceptable risk range
of 1.0 xi0' to .0 x RU 11CR.

Puiuxv Ago iJi'r and tipper Sand Groundwater

No nrevioos actions have addressed contamination, in the Paluxy aqutfer. The primary threat to
the lhiluxyaquife is trichloroethene aCE and I 4ichioroethe.ne (I ,2DCE) contamination.
The selected response action for the Paluxy aquifer and Uppe.r Sand groundwater—Groundwater
Extracoon and Treatment With Near.: ero Off•Gas Emissions addresses TCE and I,24)CE
r'ontarnination and is the final action planned.

I tic a' ' ill Ic '5 as to id i r a m ion ,e to m the PaLm auaifer to
helow regulatory leveL, ipd to prevent contamination in the Upper Sand groundwater from
causing contamination in the Palux aquifer to exceed regulatory levels. The source of
contacnnauon in the Palu xv auuifer under Landfill No. 3 has been eliminated. The. source of
contamination for the Uppei Sand gcoundwater is addressed by the. selected remedy for theEast
Parking Lot Groundwater Plume Cicauup levels for the Palu:U' aquifer are 5.0 micrograms per
liter (a g/l., for 'ICE. '70 ag/L for civ I SDCE, and 100 a giL for tran.u 1 ,2 DEE. Major
components of the selected retried include

* Extmaconc contarnmnateo groundwater from the Paluxv aquifer near Landfill No. 3, from the
Palms aquifer near the East Parking i..ot (if contamination concentrations exceed maximum

flNA 'L Dec
A;r Force Ptan 4
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contaminant levels i.MCLs]t, and from the Upper Sand groundwater near the East
Parking Lot. Exceedance of MCLs will he de.terrnmed on a statistical basis.

° Treating the extracted groundwater with ultraviolet oxidation, or another technology with ofL
gas treatment that results in neaa-zero ernissionsto the atmosphere, and discharging the
treated water to surface water or to a nubiicl'y owned treatment works (POTW,t,

* Monitoring the movement of contanunation in the Paluxy aquifer and Upper Sand
groundwater and installing additional monitoring wells.

Upper Sand. groundwater is not used La drinking wate.r purposes hut is of concern because it is
hy frau a. a U near or' o In Pal r i U anC Ore patuwas thiotch vhu h cont am ntrun in
the East Par ing Lot Plume, reaches the Paluxy aquifer.

East Parking Lot Groundwater Pliant

No previous RODs or decision documents have been issued concerning the East Parking Lot
Groundwater Plume, located in the Terrace Alluvial flow system. The selected response action
for the East Parking' Lot Plume Enhanced Dense No.naqueous Phase Liquid (DNAPL)/
Groundwater Estraction and Treatment With Air Stripping and Destruction of Contaminants—
addrese we contaminatron wet causes excess ns in the Paiuxv aquner and is the hna response
action planned.

The. purpose of the response action is to reduce 'ICE concentrations in the East Parking Lot
Plume to levels that will not cause MCLs to be exceeded in the Paluxy aquifer. Cleanup goals
for the East Parking Lot are 400 pp/L for TCE in We Window Area removal of DNAPL., as
demonstated by TCE conce.ntratons of less than 10,000 giL; and MCLs for groundwater
rnigratina off Air Force Plant 4 or Naval Air Station Eon Worth boundaries. The Window Area
is the name given to the area. under the East Parking. Lot where the Terrace Alluvial flow system

hdreuhca lv connected to the Upper S�uid groundwater. Major components of the selected
remedy include

ttcniov mg. I) 'API. by enhanced. ciisailt.mtion into the groundwater and then extracting the
groundwater.

Treating the extracted groundwater wrth air stripping before discharging the treated water to
surlace water or to a. PU W. Arr discharged t'romn the air stripper will he treated with an off
gas. treatment system that results in near-ze.ro emisston of contaminants to the atmosphere.

otentmaliy using a barrier, phy.sreal or hydraulic, to separate the Window Area of the Terrace
Alluvial flow system from areas upgrar.iient of the Window Area. Use of a barrier will
depend on whether senaratron of the Window Area is renuired to meet. remnediation gcals.
Determination of whether a barrier is' needed at the he.ginning of the remedial action mviii be
made during remedial design.

reetarancm FINAL v
Ar Force Ptrmr .tuty 1996
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Initiating insutuflonai controls to restrict future use of the Terrace Alluvialgroundwater on
Air Force Plant 4 and on Naval Air Station Fort Worth (located adjacentIn Plant 4).

Mcmi toting to track con amination movement and levels in the Terrace Alluvial flow system
melades the Last PzKmg Lot El mae the Non Ph n, Mnd the West Plum& Me indering

Road Creek, Lake Worth, and Farmers Branch Creek. Additional monitoring wells also will
he installed,

tniuating, ccmairrrnent actions, if necessary, to rne''en groundwater contamination above
MC I 3WI nugraun eso ill t v An- F rn_c P c I or tue Nasal An- Stat on Fort \\ nob
boundaries.

'Terrace Alluvial irroundwater under Plant 4 and Naval Air Station Fort Worth is not used as a
drinking water source. TCE contamination in the Last Parking Lot Plume is a concern because it
is the source of contamination rn the Upper Sand groundwater and in. the .Paluxv aquifer under
t'ac L ailon° I ut Tin' Air fo-c.. ha in ,tec a n_un&ater extractton and treatment sqstem

I arrac \i1usal p ur cw uer in the Ia-a Pad ng I ot is an nL ran m& sure Thi irtertm
measure will continue operation until a final remedy is implemented for contamination in the
East Parkinri Lot Plume.

Building .181

No pleviouS RODs or decisron documents have, been. rssued concerning Building IS I. The
\C c d L. Oo action nil- s apor F xtr a uon, I s-a th coatanmation undc Sm ding 181
dmA is ii t n rcp msc acOrn lai ned lic pa use 4 1 e re-q o; 'i_ action m to pre cnt the
'1 i r & TCF ont imn 4tion from the vad se ro a the I enacu \llual grounds' atei that
o a ii: ue n uh r tn-c s a: c ot MC. La r i e Palo aquifer I CE in the ad: 'e zone
an Li & i di U 'r& o b. tae it i' a outce ot IC F ontarmnation in the I at Park'ng
I t PLo c II 1 i P *o p 1 o at a in mm is th sruroc ot mc cootannnation iii the Palux
aqurtec..Ma;or components of the selected remedy include

• UsinL: vapor••recoverysvells to extract volatilized TCE.

Removrng coritan nants horn the e.xtractec air before release to the atmosphere.
Contanur:ants will be removed with an off-was treatment technology that results in near-zero
emission or comaminants to the atmosphere..

• Phi n_i vacuum enhanced recovers wells to remove groundwater that is encountered during
installation of the vapor extraction wells.,

Treating the extracted groundwater with arr strinoing and a near-zero off-gas emission
i \i d sd an_cd I in t n air 00:4 i v iF n. mated with an off-ga- treitnient sstem

that iesuhs in near—zero emission. of contaminants to the atmosphere.

FINAL Declaration
this n-96 Air Force P1cm 4
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Installing solnas modes to monitor performance of the selected remedy. Monitoring will
continue as long as remedial aeti vines are ongoing..

The Air Force initiated a piicitseaie soihvapor extracnon system for TOE contamination in the
vadose zone under this building. In March 1 996, the. system was modified to incorporate
treatment of perched groundwater. Operation of the soi1vapor extraction system will continue as
an mterun measure until the final remedial action is implemented..

No Further Action Sites

No previous RODs or decision documents have been issued concerning the soil at the No Further
,Actioo Sites .No action is. necessary to ensure protection of human health and the environment,
The selected remedy does not include monitoring of soil contaminant levels. The soil areas
included in the No Further Action Sites nrc

• Landfill No. I
Landfill No. 2

* Fire Department Training Area No. 2.
Fire l)coarunent Training Area No. .3
Fire Department Training Area No. 4

* Fire Department Training Arcs. No. .5
Fire Department Training. Area No. 6
Chrome Fit No. I
Chrome Pit No. 2
Chronic Pit No. 3

• Die Yard Chemical Pits
• Fi Saturaron Area No.
• Fuel Saturation Area No. 2
* f:ii Sauiranion Area No. 3
• Former Fuel Storage Area
• Solvent Lines
* Nuclear Acrosoace Research Facilits

\Vastevrater tToliectic.n hasns
* Wec;t Con nass Rose
• Jet Engine. Test Stand

Underground Storage Tank No. 19
• I d rn id"oori Irku .H
2 Under uround Siorace. Tank No. ?4A

1.3 nderground Storage Tank No. 2413
Underground Storage Tank No. ISA

* Unrie.rgrounn Storage Tank No. 30

Deciunon flNkL.
Air Force tso 4 July t996
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Statutory L)etenninations

The following sections describe how the selected remedies meet the statutoryrequirements of
SectIon 121 ofCFRCLA.

Landfill 2Vo. 4, Lan4fluI Na 3, and Meandering Road &eek

The selected remedy,No Action, is protective of human health and the environment; complies
Feceizl ann a rcqurcov 'i tna r& 'egall appl ab'e or relevant and ajptopr ate O toe

remedial action; and is cost effective, This remedy uses permanent solutions to the maximum
exte i p a neal it. for unC c Howt s'' btc au"e treatn ent ut the principal threats was IOt
fourd to he rac tt 41* t'ns r\ me y uOc s r ot satnfs d e ctatutorv preterence ttv tseatment as a
principal element of the remedy. Treatment was not necessary because the risk associated with
existing contamination at the site is within acceptable limits. However, the selected remedy sviil
ensure that the remediation goals are met.

Because the remedy will not result in hazardous substances remtnnng on site above heaithhased
leves, a tuyear revew wui not be conducted.

Paluxy 1tquijér and lifiper Sand Groundwater

The selected remedy, Groundwater Extraction and Treau em With NearZero OfEGas
Emisstons. is protective of human health and the environment; complies with Federal and State
requirements that are. legally applicable or relevant and appropriate to we. remedial action; and is
cost effective. This remedy uses permanent solutions to the maximum extent practicable for this
site and satisfies the statutory preference for reruedes employing treatment that reduces toxicity,
ruoniuty. or volume as a principal element.

Because the remedy will result in hazardous substances remaining on site above healtfohased
lesel s. a revew will he conducted vi ithin5vears after the start of remedial action to ensure that
the remedy continues to provide adequate protection of human health and the environment.

Fart ParkIng Lot Groundwatrr Plume

The selected remedy, Enhanced DNAPLiGround.water Extraction and Treatment With Air
Stripping and Destruction of Contaminants, is protective, of human health and the environment;
comnohes with Federal and State requirements that are lenally anplacable or relevant and
nppn.:pciate to the remedial action; and u cost effective. This remedy uses permanent solutions
to the niaxi mum extent practicable for this site and satisfies the statutory preference for remedies
employing treatment that reduces toxicity. mobility, or volume as a prineip& element.

Because the remedy will result in hazardous substaneei. remnanna on site above health4iased
levels review will he conducted within 5 years a,fter the start of remedial action to ensure that
the remedy continues to grovide adequate orotection of human health and the environment.

......................

F'ENAt. Dectara6cI3
Jutv Ar hvcc Ptant 4



;*.fl4 flCUL ZY

Building 181

The selected rerned, SoiiVapor Extraction, is protect}ve. of human health and the environment;
complies with Federal and State requirements that are legally applicable or relevant and
appropriate to the remedial action; and s cost effective. This remedy uses peunariem solutions
to the maximum extent practicable for this site and satisfie.s the statutory preference for remedies
empiovins treatment that reduces toxicity, mobility, or volume as a principal element,

The. remedy is proiected to remove hazardous. substances remaining on site above healttnbased
levels, within 5 years after the start of reniediation. Therefore, a 5year review to ensure that the
remedy continues to provide adequate protection of human health and the environment is not
planned. However, if remeditation goals have not been met within 5 years after the start of
remedation, a review will be. conducted..

No Further Action Sites

No remedial action IS necessary for the soil at the No Further Action Sites to ensure protection of
human health arid the environment.

FINAL ix
Ar }'orce Plant 4 July 1996
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Abbreviations, Acronyms, and initialisms

ARAR applicable or relevant and appropriate renuirenrent
13 AP henzo[ajpyrene.
BRA baseline risk assessment
CAS Chemical Abstracts Services
CERCLA Comprehensive Environmental Response., Compensation, and Liability Act
CER C)de cf Federal Regu.iariornr
BA!> henzo{a pyrene
CDI chronic daily intake
COE I SArmv Cons ottaigineers
COPC chemical of potential, concern
CP—4 Chrome 161 No. I

Ghrorne Pit No, 2
CP-3 Chrome Pit No. 3
CT central tenden.c
CWA Clean Water Act
DCA I ,I•dichl.oroeLanc
DCF. I ,2d.ichiorocthene
DNAPL dense nonaquenus phase liquid
DOE 1.5 Department of Energy
EPA. 11.5. Environmental Protection. Agency
FDTA 2 ITre Department Training Area No. 2.
FDTA •3 Fire IT epartrnent 'framing Area No.3

U IX artrn ni I nnir tYed N 4
PHI A••5 Ftre Departmen.t Training Area No. 5
FDTA Eu-c Denainnent Iratnmg area No. 6
EPS A (riIeI Ihei Storage Area
ES f\— I Fuel Saturation Area No. I

Fuel Satura ion Area No. 2
FSA3 Fuel Saturation Area No. 3
ft iFo
cal/nun gallons per minute
HARM Hazard Assessment Patina Methodology
Hi Hazard index
lIQ Harem Quotient

u r n\ut H ii 'an air k
in. inch
P P installation Restoration Program
JETS Jet Engine Test Stand

I. i..andfi]. I No. I
LF—2 inidfii.l l'io. 2
LF---3 Landfill No. 3
l.ALAJ9.. hght n.onaqueous phase liquid

{ )t \ 1 l'l I 3W sr >X33i

f\C1).t 'tcis, AC:3(i33>33)i, '-d •'I'''s I t}y 1 996
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AbbrevIations, Acronyms, and initialisms (continued)

MCL maximum contaminant level
MCLXI maximum contaminant level goal
pg/L micrograms per liter
mg/kg .miIh grams per kilogram.
mgi milligrams per liter
.NARF Nuclear Aerospace Research Facility
NCP National Contingency Plan
ND not detected
NFA No Further Action Site
NPDES National Pollutant Discharge Elimination System
NFL National Priorities t1ist
O&M operation and maintenance
OSWEE Office of Solid Waste and Emergency Response
PA/SI Preiiminaiy AssessinenUSi te Inspection
PCIS ooiychiori.nated biphcnvl
PCE tetrachioroethene

pCi/g picocuries per gram
POTW publicly owned treatment works
PROs preliminary remedaton goals
RAIl Restoration Advisory Boaro
RCRA Resource Conservation and Recovery Act
RI)) reference dose
RUTS' Rcmedrai invesucationfi-easrhilrty Studs
RH F reasonable maxrriurn exposure
ROD Record of Decision

R A Superlunti Amendments and Reauthorrration Act
SF slope factor
S VOC ser.nvolatiie organic compound
TAC Texas Admiriistrauve Code
TCA I I .2trtchioroei.hanc
TCE tric.hlorocthene.
TNRCC 'Texas Natural Resource Conservation Commission
NC I ncJRc Cou mu.
liST unoerground storage tank
UST Ii) ii udereround Storage Tank No. 19
UST—'20 Underground Storage 'lank No. 20
USTh-24A Underground Storage Tank No. 24A
I T' ksB I r dc rr r id race Tink so 245
UST—CI SA Underground Storage Tank. No. 2.5A
US'l'—30 Underground Storage Tank No. 30
VOC volatile orcanic compound
yd cubic yard
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LO Site Name, Location, and Description

Air Force Plant 4 is a governmentowne& coreractor-operated facility consisting of 602 acres
aija i- to tar nortnv nt >ouudan of U e .irs ol Fort Wo"th (Fgure I Ft in Tarrant Co mt
Te.sas. The plant is bounded on the. north by Lake Worth, on the cast by Naval Air Station Fort
\%oul (Ii rmerl known as (arsnrP iar I orce Basei ac cm the sow i and west by the city or
White Seti.len cut I v nhtir n is n nulhe nr&d vu itrrs airuaft since 1942 and e LuntIs
onerated by Lockheed Martin c:cnrxiration.

The mauufacturrn operations and associaied processes at the plant haveresulted in the
generation of waste oils, waste fueis paint residues, used solvents, and prccess chenucals.
Presently, contamination from the disposal of these wastes exists in the soil beneath the site, in
the surface water, and in the groundwater.

Plant 4 and the surrounding areas to the south and east are highly urbanized and, consequently.
do not contain much natural vegetation for wiidhfe. Approximately 70 percent of the Plant 4
sudaee area 15 covered by buildings, concrete, or asphalt The remaining 30 percent or the
surface atea (the west. and north portions of Plant 4) is primarily grasscovered soil. The area
wcstmorthwest of Plant 4 is mainly residential with an abundance of natural vegetation. Lake

oi di p n ide rs t fional hoatu . fish rut and ,at-' si i ng Thn I iL also furmsn
i Un mu a c o tfe n ol E ii Vorth red is ale he,ec otiee to the underlying Pal isS
aquifer that supplies municipal water to the cit of White Settlement.

Residential housint is immediately trdaeent to Plant 4 on the south and wesu Six schools are
within a 2 -mile radius of Plant 4; the closest school is 0.5 mile south of the lacibty. The area is
i c. c I Ins Ia ìm twO Ic u4 ss is l— .M Irom tic corn a d uth and 1 30 ho lithen . d v P 4 is tce r di U' 1 01 i—fl 0 Stmm Higkw is '41 The corimunaaes of
0 rue S den ut I ik orv Sm lack \k ,s o h \ I re Rn r OJn and Sanscni uk
Viliaste lie within a 3-mile radius of Plant 4.

Inc t&ipogaphy ot the tanri- sumaounchn Plant 4 is generally fiat, wth the exception of areas
adiacent to Meandering Road Creek and i..ake Worth, Elevations at the site range from 590 feet
(it dove mean sea level alonri the shore of Lake Worth to approximately 670 ft above mean sea
level at the southwest corner of the site.. On the basis of results from a 1982 flood insurance
Sttid,v, neither a I 0(4 nor a 500•year flood event will directly affect Plant 4.

n-rr' FINSI i—i
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2A) Site History and Enforcement Activities

Ait Force Plant 4 became operational in 1942 and began manufacturing the B•-24 bomber for
national defense during World War lit The facility has since produced 8—36, B_58, I—1] I, and
R-•ifi aircraft. in addition Plant 4 produces spare parts. radar units, and missile components.

Waste oil, solvents, and fuels generated during, the nianufacturing opera}aons were disposed of at
on-site landfills or were burned in fire—training exercises durjng most of the plants operation.
Chemical process wastes were initially discharged to the sanitary sewer system and treated by the
city of Fort Worftfs treatment system. Beginning in the. 19?Os, chemical process wastes were
treated on site at a newly constructed chemical waste—treatment system before being discharged
to the sanitary sewer system. Currently. waste oils and solvents are disposed of off site; burning
of these wastes on site has. been discontinued.. Chemical process wastes continue to be treated
on site.

Potential contarmnauon at Plant 4 was first noted by a private citizen in September 1982.
General Dynamics, the contractor operating Plant 4 from 1953 to 1993, was notified and took
immediate action. The source of the ohsetved con tturrination was thought to be leachate. from
a landfill.

A 'Technical Review Committee tTRCI for Plant 4 was established in 1983 con.ssting of
representatives frorr5 the 12.5. Environmental Protection Agency (EPA), Region 6; the Texas
Nat '2 R ( 'v cisa on ( mum s on (FNR for t ot coo Worth tne c tv of bite
Settlement the 115. Air Force.; the 13.5. Army Corps of Engineers (COP); U.S. Geological
Sm 'cy. and Lockheed Martin. current operator of Plant 4 Periodic TRC meetings have been
held since 1983 to keel-) the local authorities and the community informed of environmental
restorat ion activities at Plant 4.

'the TRC u as convccsed to a Restoration Advisory Boara (RAP) in 1995. The RAE brings
togcthe.r a ch verse. ctoss section ol the community to &:t as a focal point for the exchange of
inforniahon regardinc restoration activities, The Ar Fc>ive Plant 4 RAP has held monthly
rnectnas since. March 199.5 and is currently meeting every other month.

2] C.EERCLA Enforcement Activities

Charac. icrnlatwn activities have been ongoing at Plant 4 since the 1982 observance, of
cont:urnnai ion. The following Comprehensive Environmental Response, Compensation, and
Liabilits Act t CER.Ci..A) enforcement activities were inirtated before the remedial investigation
was started:

October 1 9142 General ina'ntcs constiucted French Drain No. I (at Landfill No, I) to
prevent migration of contaminated groundwater toward Meandering Road Creek and to divert
the flow of surface watei irorn the outfall.

The t)es. Summary
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Nave riPer 1982 Aeronautical Systems Center (formerly Aeronautical Systems Division).
through General Dynamics, retained Hargis & Monmornery, Inc., to investigate the potential
for groundwater contamination at Plant 4. .Hargis & Montgomery and later Hargis +
Associates, Inc., drilled, approximately 260 soil borings, of which approximately 160 were
constructed as monitorìn wells.

' March 1984 CH2M Hill, lAc., conducted a Phase I Records Search as part of the
installation Restoration Program (IRP). CFI2M Hill used the U.S. Air Force's Hanoi
Assessment Rating Methodology (HARM) in August 1984 to rank 20 identified
disposal sites.

June. 1963 CUE was contracted to further delineate groundwater conditions along the
southern boundary and under the East Parking Lot area of Plant 4. CUE drilled 28 soil
borinas and constructed 6 monitoring wells.

Septern.her 1983 -— Radian Corporation was contracted to perform the Phase H, Stage 1,
Confirmation/Quantification of th.e IRP. Radian Corporation drtlied 26 soil borings and
constructed 14 groundwater monitoring wells:. Additional work included a confirmation
sampling round. of all existing monitoring wells.

December 1965 Inteilus Corpotaton was contracted to conduct an IRP Phase IV Remedial
Action Plan for 10 potential disposal sites anti a Phase W•A Remedial Action Plan and a
Phase iVB Design and ConstructIon for Fuel Saturation Areas No. 1 and No. 3. In support
of these tasks, intelius Corporation drilled 36 soil borings and constructed 24 groundwater
!nonltoiintt wells.

Envuonrnentai contaminatron tdentific.d at the. facility ôuring these site investigations resulted in
Plant 4 hem placed on the National Priorities l.1ist tNPL) in August 1990. Pursuant to
CERCLA, as amended he the Superfund Arnendnients and Reauthorization Act (SARA) of 1986,
the Au Force. EPA Region 6, and TNRCC entered into a Federal Facility Agreement.. in
Noscmber I 990. to address enviroc.urtentai effects of past wastedisposal practices at Plant 4.

in Octobcc 1990, Rust Geotech. formerly known as UNC Gc.otech, Inc.. through a Memorandum
ol Agreement between the U.S .Air Force and the U.S. Department of Energy (DOE), began a
Prcl i m mary Assessment/Site insoection (PA/Si anti a Remedial Investigation/ Feasibility Study
(RI/PS t.

The PAJS1 activities delineated possibie. contaminant source areas beneath the Assembly
Em Mi ng/Parts Plant and investigated the locations of prevrously removed underground storage
tanks. The RI ,rctmvmties characterired the nature and extent of contamination at Plant 4 and
assessed the otential risk to hurnar health and the environment associated with the
contamination. The PS neveloned remedial alternatives to address contamination that exceeded
risk threshold values as calculated by the baseline risk assessment (BRA). The Plant 4 RUES
was approved in September 1995 by EPA Region 6 and TNRCC.

FtNAL Thc Decv.iun Summary
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'I'he Proposed Plan was issued in November 1996 ii presented outlines of the results. of the
rernedja investigation activities, summaries of the results of the BRA and the remedial action
alternatives identified in the PS. and discussions of the prefened alternatives for six sitesand
other areas of concern at Plant 4. The public meeting on the proposed plan was held
December 14, 1995.

22 Interim Remedial Actkms

The Air Force has implemented several interim remedial actions in an attempt to mitigate the
effects

"
t the site until final remedies ''These interim remedial

actions before completion of the BR of results of the BRA,
some 0: discontinued because the contamination at that site. does not present
an excess risk to human health and the environment.

Landfill No. 3—XaewnmEnhanced Extraction System

Landfill Nc, 3 (Figure 2••li i5 a 3••acre site that has been covered with dirt and. rubble and graded
to its ore.sen{ state. It has not been covered with an enaineered cap. A vacuurmenhanced
extraction system, has been installed at Landfill No. 3 to minimize contamination in the Terrace
Alluvial groundwater that may discharge to Meandering Road. Creek. Before the baseline risk
assessment was completed, the Air Force installed a fence across Meandering Road Creek (near
landfill No. 3) as a precautionary rnemisure to prevent access to the creek. Operation of the
system is not required by the seiecte.d mmcdv for groundwater under Landfill No. 3. (i.e., the
West i:ourr.tc of the Terrace Alluvial flow system). However, the Air Force plans to voiuntarl
operate the system.

This ssstcm consists of 42: extraction wells spaced 20 H apart and a trench 150 ft long with four
cxtracuou points. The wells and the trench are located along the western edge of Landfill No. 3.
i'he trench was installed where the depth to the bedrock (i.e... the Walnut Formation) rs shallow.
approxirnateiy 4 ft.

The v cuunvenhanccd extraction system. was chosen for this site heause of the low permeability
of the ape it'cr in this area. The extraction wells are designed to extract contaminated
groundwater using a drop tube inside the well casing and' also to extract volatile organic
compounds (VOCs) in the vadose rone with a vacuum implied to the well. Treatment of the
extracted arouudwater will be with an air stripner or ultraviolet oxidation. if an ar aripper is
used, the contaminants in the air will he.. treated with vaooophase carbon adsorption or catalytic
oxidation before discharge from the unit. 'the vapor extracted from the wells will be treated with
an o gas treatment 5 stem that results in nearzero emission of contaminants to the atmosphere.

French Drains No. I and No. 2

French Drains No. i and No. 2 were installed to mticate contamination related to Landfill No. I
t.Figurc 2i;. French Drain No. i was installed in November 1982 in response to complaints of
odors coming front Stornwvater Outfall No. 5, which drains into Meandering Road Creek. The

The tiecisaw Sumaairy HNA.t.. 23
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French drain system consists of 90 ft of perforated 4-tech Kind drain pipe. The pipe is placed on
bedrock east of Storrnwater Outfall No. 5. Two 6in. perforated pipes that were found during
e.xcavatton, installed before the parking lot was paved in 967, were connected to the French
drain system. French Drain No. 2 was installed in 1983 in the area of the former waste oil pits.

This arca was excavated to bedrock, and six 24dm. drainhnes were placed in the bottom of the
excavation and were connected to a collector box..

Before French Drain No. 2 was installed, French. Drain No. I was evacuated daily. initially, the
evacuated water was disposed of by deep-well iniection at an offtsite location; later, the disposal
method was incineration. After operation of French Drain No. 2 began, groundwater collected
from French Drain No. I was diverted to the sanitary sewer. Evacuation to the sanitary sewer
was no lonr.er considered feasible after May 1990, and. these drains remained inactive until
October 1 992 when the evacuated groundwater was. treated at Fuel Saturation Area No. I
(FSA•-l).

Building 181—.NoilSapor Extraction System

A piiot-s.caic soibvapor extracuon system was instaile.d at Building 1 81 (Figure 2-• 1) and began
oerauon in December 1993 to extract triehloroethene tTCE) contamination from the vadose
zone under the building. The presence of TO. F in the vadose zone under Building 18 1 is the
result of spills and leaks from ICE tanks in that buildin. Sonic of the TOE contamination in the
vado.w' zone. migrates. down to the Terrace Alluvial groundwater and has the potential to work its
\vav to the Paluxy aquifer through the Window Area m the East Parking Lot. Accurate
information is not available on the total amount of TOE that has spilled or leaked from the
tanks, how much TOE is in the vadose zone, and how much TOE is in the Terrace Alluvial
groundwater.

A ptlot•scaie test was run with the obeetives to remove, as much TOE from the subsurface as
possible within the time pe.riod of the test. 90 days, and to develop pi1ottest parameters
necessary to evaluate tne appltcabtltty of a. iuftcatc somvapor extraction system. The pflot
scale soil -vapor extraction system used eight extraction wells to withdraw TOE from the soil.
The extracted s'aoo was treated with carbon adsorptton after condensate removal.

Duong the 90 day test. approximately 4400 nounds .367 gallons) of TOE was extracted from the
vadose zone, as measured by carbon vessel removal . A full-scale soibvapor extraction system is
the selected alternative for Builtiina, 18:1. In March 1990., the system was modified to incorporate
treatment of groundwater from three. groundwater extraction wells. Recovered groundwater is
beins treated web an air striorer. The s.oilapom extraction system has been expanded to include
three vacuomnwnhanced pumpmg wells and will continue to operate until the final remedy can be
implemented.

The Denim Summer FiNAL 2--5
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East Parking Lot—Groundwater Treatment System

Air Force Plant 4 installed a groundwater extraction and treatment system for Terrace Alluvial
groundwater in the Window Area of the East Parking Lot (Figure 53 in Section 5Th in
January 1993 and continues to operate that system. This system includes extraction wells, a
treatment system, and piping tti convey the extracted. groundwater to the treatment system. The
treatment system consists of an equalization tank, an air stripper, and carbon adsorption units
used as a polishing step for the treated groundwater. Treated water is discharged to the sanitary
sewer system. TC.E concentrations in samnles obtasned at the influent to the treatment sYstem
have ranged. from approximately 1 (t;OtXJ to 20,0(X) rmerograms per liter frtgiL).

Contamination in the East Parking Lot Plume is the source of contamination in the Paluxy
aquifer because the Terrace Alluvial flow system and the Upper Sand groundwater are
hydraulically connected through the Window Area. The. BRA determined that TCE
out irnrjtjoil i the Pakx it3 ufet vi ex.eed bun n dh risk threshold aluc. ll the

domestic drinking water weds are affected by this contaminant in the future. The Air Force. will
continue to operate the groundwater extraction system until the final remedy for the East Parking
Lot is mmteinented.

Fuel Saturation Area No. I (FSA.At—Groundwater Treatment System

The Air Force implemented a groundwater treatment system at FS.A—-1 (Figure 2—i) that has
operated intermattently since it was installed in 1992. This site was contaminated by fuels
leaking from an underground distribution system and three leaking underground storage tanks
(USTs). The system at FSA"•i 55 designed to extract groundwater and fuel floating on the
groundwatet and then treat the extracted fuel or groundwater. ft has a design capacity of
70 siallons per minute. (aal/rnin and. consists of an. oil/water separator, an air stripper, and carbon
adsormson units. Groundwater is recovered from two extraction wells. Groundwater evacuated
from French Drains No. I and No. 2 also was treated at FSA—i

The .m Fbic:e has also tested a pilotscaie hioventing system at FSA— i. The bioventing sstem
o C \Un d to c h i r n I Lemdanun o I me ia hsdiuuhon by uppls'na oxyger
to the subsurface, The. system, which is fasrly ssmple, includes vent wells where the oxygen is
injected into the subsurface, monitoring points., and a blower to force oxygen into the vent wells.

The BR A dctcrrnmncd that contaminant levels in the soil ann groundwater near P5k—i do not
cause excess rmsk to human health or the environment because there is no exposure pathway.
Because. there ms no excess risk, remedial action in this area is not required.

Fuel Saturation Area No. 3 (FSA—•3) —Groundwater Treatment System

The Air Force mrnpicmcntect a. aroun water treatment system at .FSA—3 (Figure 2—i) that has
operated intcmmnittently since it was installed in 1992. This site was contaminated by fuels
leaking from an underground dsstribution system and one leaking liST. The. system at PSA—-3 is
designed to extract groum:.dwater and fuel on the croundwater and then treat the extracte.d fuel or

2: FtNAI. The Deckion Swnruary
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grounCwa{er. it has a design capacity of 20 gal/mm and consists of an oiL/water separator, an air

stripper, and carbon adsorption unIts. Groundwater is recovered from two extraction wells,

The Air Force has also tested a p.iiotscaie. hioventing system at FSA 3 that is similar to the
system at FSK I.

The BRA. determined that contaminant levels in the soil and. groundwater near FSA—3 do not

'c c> Le risk 'o nur"Ian ne<dth or ihz rn'irorm ni it au' there is no exposure athwas
Beau' tht a. is r o essi n.k rena a a.t m at tuc area a not tequired Th&r&f' a the Air
Force does not plan to continue operation of the groundwater treatment system or the

bioventing system.

Naval Air Station Fort Worth .LandlTh,s No, 4 and No, 5—Grotmdwater Treatment System

'i'he Air Force implemented a groumtdwater extraction and treatment system located immediately
dos' neodr,nt o ii dli I No nd N " on 'liv 'or S 2ion Fort 'A orth (I tame 3 in
Section 5.0;. Although the site is located on Naval Air Station Fort Worth, Air Force Plant 4
undertook this action because contamination from the East Parking Lot Plume has migrated onto
Naval Air Station Fort Worth. Uocradient of Landfills No. 4 and No. 5. the ICE plume is
caused entirely by contamination orifi.nating at Air Force Plant 4. ICE concentrations are higher
downgradient of the landfills than they are upgradient of the landfills. This increase in ICE
concentrations indicate.s that contamination in the. landfills is responsible for a portion of the
I 's 'gr ut I c E rdu tie Jis' o s zd IC F cor'ce" la tom in sanrpc' ontaint d Cam extrdt uon

I mit cm (il t I 00 lii, 2 iv r, im,,, ar v I I ha p a I at I te nhuent o lIt ucatn,cnt
system.

The clissol red ICE in the groundwater discharges to surface water, causing ICE contamtnation
in .sumlacc waters on Naval Aim Station Fort Worth. However, the BRA determined that present
L r I e L n cud o ftea on Na al \i yt'1t , I o" 'A orth o no came cx cs h mar
health or ccoioricai risk. Also. the selected. alternatmve for the East Parking Lot Plume will
reduce ICE concentrations in the ground',vater, resutting in reduced ICE concentrations in
surface waters on Naval Air Station Fort Worth.

The Air Force does not plan to continue operation of the groundwater treatmen.t system on Naval
Air Station Fort Worth hut ma',. operate the system as a corrective measure if remediation goals
trc. not bane met. Section 9.4, ''The Selected Remedy." discusses the conuittons under which a
corrective mc.4su1e ma's bcneded,

No Further Action Sites

Contaminated soil was removed lrorn several of the No Further Action Sites and was taken to an
off..smte. locanon. These actions crc completed hefotc Air Force Plant 4 was placed on the
N tio H c le\ 1 i Tic J cia a i is torsod it ftNoFurtherAtion Sites a
No Action. The No f'urthe.r Action Sites am descrihed in Section 5.5 under ''No Ftmrther
Action Sites.."
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3O Highlights of Community Participation

In March 1995, the Air Force Plant4 Restoration Advisory Board (RAB) was set up as a forum
for c> change — r in'ourau n on en vonm& nud nsu it Pian 4 Tnis hoard s cesigned {o
identify and to educate mterested citizens on how they can become active partick ants in the
decisiommaldng process during cleanup.

The RAB is composed of local citizens and a community cochairperson and meets every other
month at the White Settlement Senior Services Center. The public is invited to all meetings as
well as regulators, Plant 4 personnel, Air Force representatives, contractors, and news media
representatives. The RAB charier was accepted at the November 1995 meetingS

The RI and PS for Air Force Plant 4 were released to the public in September 1995, inciudLing
members of the RAIl. The Proposed Plan was released to the public in November 1995. These
three documents were made available to the public, in the Administrative Record maintained at
the White Settlement Public Lit rary.

The oubhc comment oeriod for the Proposed Plan was held from November 22, 1995, through
January 22, 1996. A public meeting on the Proposed Plan, was held on December 14, 1995.
Re' i ,' LuLTh' . o u the '\r I u . " 1 P e 2 NRC( Ru Ceutech otner sue ceurractor, and
government sunport agencies attende.d this meeting and answered questions about problenis at
the site and the remedial alternatives under consideration. Responses to comments received at
the public meeting and during the public meeting are. included in Appendix A, "Responsiveness
Sunimarv.' of this Record. of Decision (RDDj.

Tue k... n ' v Ft\ sI 1'
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4+0 Scope and Role of Response Actions

This ROE) addresses the final response actions planned for all areas of Plant 4. No previous
R0fl. or cLc sior d unero nse beer isud f i P rt 4 kil ot Ham 4 is considered out
operable unit; however, the operable. unit has been divided tnto different areas. The BRA that
was conducted as part of the. RI identified six areas on Plant 4 that have the potential for excess
risk or risk that exceeds the lower threshold of the allowable risk range. The final response
actions for these six. areas and other areas. that did not cause excess risk are defined in this ROD.

The six areas that have the potential to cause excess risk are

+ Contaniina.tion in the sod at Landfill No. 4, based. on the Potential for excess ecological risk
and human health ii sk that exceeded the lower threshold of the. allowable risk range.

+ Contamination in the soil at Landfill No. 3. based on the potential for excess ecological risk.

+ Contarainanon in. the sediments in Meandering Road Creek and in the inlet of Meandering
Roac: Creek to Lake. Worth, hase.ct on the otentun for excess ecological risk.

+ Contamination i.n the Paiuxv aquifer and Uprer Sand groundwater, based on exces.s
human health risk.

+ Contamnatton in the East Parkina hat Groundwater Plume, hosed on excess human
health risk.

* Contamination in soil in the vadose zone under Building 18 1, based on excess human
health risk.

Areas with soil contamination that did not cause excess risk, either human health or ecoiogeai
risk. are urouped i'ocether as No Fur her Actton Ste.s, These sites are

* L.ar:ofol iso,

+ uanoliil No. 2

r: re Dcpa i cnent 'UrrwLt Area Nc.. 2

+ Y Department I raining Area No. 5

+ Fire Department framing Ama No.. $

+ Fire Depaitrnent Training Area ho. S

+ Fire Department Trairung Area No. 6

The Dedo FINAL
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• aront Pit No. I

• ChmznePhNo.2

• Chrome Nt No 3

• Die Yard ChemicalPjts

• Fuel Saturation Area No. I

• Fuel SaturationArea No.2

• Fuel Saturation AreaNo.3

* Fonner Fuel Storage Area

• Solvent Lines

• Nuclear Aerospace Research Facility

• . WastewaerCollection Basins

• West CompassRose

• Jet Engine Test Stand

• Underground Storage Tank No.19

• Underground Storage Tank No.20

• Underground StorageTank No. 24A

• Underground Storage TankNo. 248

• Underground Storage Tank No. 25A

• Underground StorageTank No.30

4.1 Landfill No.4,Landfill No.3, and Meandering Road Creek Soils
and Sediments

Landfill No.4. Landfill No.3, and MeanderingRoad Creek aitgrouped together because they
have similar contamination problems. The primaty threat at Landfill No.4is from metals
contamination on or near the surface. Concentrations of arsenIc, cadmium and copper have the
potential to cause excess risk to terrestrial prey species (e.g., mice). Contamination in the soil at

4-2 The DedsS Summiny
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Landfill No. 4 also caused. a human health risk of I .6 x 1U incremental lifetime cancer risk
(ILCR). This risk is within the acceptable risk range of LOx IO to LU x 1OE.CR, hut exceeds
the lower limit of the risk range. The contaminant causing the human health risk is
benzo[apyrene fEAP.

Concentrations of copper. lead, and zinc at Landfill No, 3 also have the potential to cause excess
risk to mice. The contaminant silver, found in the sediments of Meandering Road Creek and the
inlet to Lake Worth, has the potential to cause excess risk to aquatic prey species (e.g.. minnows
and aquatic organisms living in the sediments). it also was determined that Arocior— 1254 (a
polycnlorinated hiphenyl [PCB] coinpcmnd) detected in the sediments in the inlet where
Meandering Road Creek enters Lake Worth has the potential to cause. excess risk to
largernouth bass.

The selected action, No Action, for Landfill No. 4. Landfill No. 3, and Meandering Road Creek
manages the risk to acceptable levels for both human health and the environment and is the final
action planned.. The goal of the selected action is to ensure risks to human health and the
envrronment are wrthin accepta.hie limits. Re.mediation roals for Landfill No. 'I, Landfill No. 3,
and Meandering Road Creek. are presented in Section 7.0.

41 Paluxy Aquifer and tipper Sand Groundwater

No ccvious actions have addressed contamination in the Paluxy aquifer. The primary threat to the
Paluxv aouifer is TCE and I .2-dichloroethene (1.2 -DCF.) contamination. Both TCE and I ,2DCE
are at concentrauons in the Paluxy aquifer above the maximum contaminant levels (MCLs). TCE
contamination in the Paluxv aquifer could caus.e a future. human health risk that is above the upper
limit of the. acceptable risk range (1 .0 x I tY ILCR).

TCF and DCII. con taininauon is also present in the Upper Sand groundwater. This
groundwater is not used for umrnktng water pur ose.s but is of concern because it is hydraulically
connected to the Paluxy aquifer and is the pathwavthroutrh which contamination in the East
Parking Lot Plume Teaches the Paluxv acutxer.

The seicctc.ul reponse action of Groundwater Extraction and Treatment With NearZero OfLGas
LmCssConsror the Faluxy aqufer anr the. Upper Sand groundwater addresses TCE and 1 .2—.DCE
contaratnat ion and is the final action planned. The purpose of this response action is to reduce
r. ontanirn;.ttion levels in the Paluxs' auuiier to below regulatory levels and to keep contamination
in the Ur.incr Send groundwater rom causing. contamination in the Paluxy aquifer above
rcmed;ation coals. Rcmediation goals for the Paloxy arluiter and the. Upper Sand groundwater
arc presented in Secuon 8,0.

4.3 East ParkIng Lot Groundwater Plume

The Atm Force has initiated a groundwater extraction, and treatment system in the East Parking
Lot a an interim measure for the Terrace Alluvial groundwater. This interim measure will

T'hc Dccs'on Sumrnan' FINAL 4—0
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continue operation until a final remedy is rmplernented for the contamination in the East ParkIng
Lot Plume.

Terrace Alluvial groundwater under Plant 4 and Naval Air Station Fort Worth is not used as a
drinking ssatu arce rloweeT, ICE . na ion in tie Eaci Parkne Lot flume " the soure
nfl. ontamit.tton in me Lpnur sant i ,ur dv ater anO w h Paluy aquifer under the East
Parking 'Lot.

The selected response action of Enhanced DNAPI.iClroundwater Extraction and Treatment With
A. St'npplrb -d U. tru lion ot C ontanunant\ 1w the Pan ing I o flu ir addr& sa s the
onta a MUo i cau .s e'ct s, "oh in f'dux cniifei and h fle final response action

ranned. The. purpose of the response action is to reduce. ICE concentrations in the East Parking
Lot Plume so contamination that reaches the Upper Sand groundwater will not exceed allowable
Jo ek an I leidor. .siil tot USc MCLs ft be exce t. I rn the Pa uxy auifer Rmt itatior
goals for the East PankiFg Lot Plume. are presented in Section 9Xt.

44 Building 181

The Air Force has initiated a pi.looscaie soihvapor extraction system for TCE contamination in
tht ct oc zone undu tini dm I Up lion of hn ptlot scale system is heng t.oiunued as an
interiin.rneasure until the final remedial action is implemented.

ICE in the vadose zone under Building 181 is of concern because it is. a source of ICE
Coitarur ati ri a Lost Pcarg 1, ot Piwr r wla is I' ' uret ot conlanunat4on it me Paluxy

:iiiei I c cLue rcsponss at, ion of sot \ a I muir r &ir1re,s' Inc contamination
under Building 181 and is the final response action planned. The purpose of the response action
is to prevent ICE contamination in the vartose zone from exceeding allowable levels in the
Terrace Alluvial groundwater, Remedauon goals for Building 181 are presented in
Section 10.0.

4.5 No Further Action Sites

No action o the selecten remedy for soil at the Nb Further Action Sites. No action is necessary
because the concentrattons of contaminants in the soil db not cause excess human health risk or
excess eeo]oaical risk .,No monitoring of' contamination levels in the soil is required for the
selected ren'ieof.

...—.,.,,
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LU Summary of Site Characteristics

Si Climatic Conditions

The clImate at Plant 4 is typified fry hot summers and cord, dry winters. Mean annual
precipitation is 31.6 inches, with some precipitation occurring every month. Precipitation
tp cal ' consist of air 'xture t tam an I si ow mr ng tnt late fall arid wmtet months Snosvlali
amounts are generally greatest in lanuary and Februar , when average snowfalis of I in. can he
expected. Although average snowfall amount.s are typically low, snowfall amounts to 12 in.
during I month. have been recorded.

During most of the year, the predominant wind direction is from the south. During the winter
Viont"i\ 'I PetflN •t mud l—enruaç) the pts Jo'm o s rid direction is horn the north
Constant winds with an average speed of 7 knot.s are typical year round. The average cloud cover
n tim ar i pucs i Aeog reLawc humid fi ii es ianec Iron 57 peru nt in July mcI
\t pa t Th' r ant in Mat A r e i cIa tuna I i n3 perent, the area ha a nLan

annual temperattrre of bG 'T

52 CeoIog

Geoloate units of concern at th.e site tnciude till material, alluvium, terrace deposits, Goodland
Limestone, the Walnut Formation, and the Paluxy Formation. The following sections describe
the pliyscal characteristics and thickness of each. of these units in the vicinity of Plant 4.

Alluvial Deposits

Unconcthdated terrace and alluvial tieposits are present at ground surface across much of
'u 4. These deposits consist of tntcrbedded clay, silt, sand. and gravel. The terrace alluvium

i s m it 'i ec ron s e c for ,0 it, texan t rig inc necen e ol hills and valley's ir the
r ii 'L ron surtave Ge h on ai a north s Ot ' re FLint 4 tie errant llu, a deposits

were excavated arid replaced wtth the fill material now present in Landfill Nos. I through 4 and
in \ arious aste pits.

(;OOdland limestone and Walnut Formafion

1..i utestont bed rocm of' the Good land Limestone and the Walnut Formation underlies the terrace
Li h I r a rsnf 0' cicad I' . a ii v ., out aver ig..s anproximately 2 to
35 ft thick. One area''here the limestone aquitaid yeroded or thin is known as the "Window
.Area."T he Wtndow Area is in the vicinity of the East Parking Lot.

Paluxv Formation

The Paluxy Formation underhes the limestone deposits and averages approximately 170 to 180 ft
Ii 0 r Os 1cL rut intL d In c 2 amm I in "t< io 55db seia thin ir eheds of 'hale Li

the vicinity of the East Parkina Lot, the. uppermost S to 10 ft of the Paluxy Formation is

The Deoswt :Semriiay F'tNAt. 5"ir"t s t lu!y U9f
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characterized by layers of sandstone, shale, siltatone, and claystone. These characteristics of the.

uppermost portIon of the Pahny Formation beneath the East ParkIng Lot, referred to as the
Upper Sand, are not found in the rest of the Plant 4 area. Figure 5—1 is a conceptual model of the
geology and groundwater areas for Plant Th

53 Groundwater

As noted in the preceding section. three distinct types of suhsurface material are of interest
beneath Air PUree Plant 4, specifically, the terrace aihiviurn, the limestone aqoitard (includes the
Goodland Limestone and Walnut Formation!, and the Paluxy Formation. Groundwater is present
in the terrace alluvium and in the. Paluxy Formation. FigureS—I is a schematic showing the
waterbearing zones in the terrace alluvium and in the Paluxy Formation.

Terrace. Alluvial Flow System

The waterbearing or saturated portion of the terrace allusions is referred to as the Terrace
Alluvial flow system. Most of the groundwater contamination at Plant 4 occurs in the Terrace
Aduvial (loss system. Because tile natural water quality ot inc Terrace Alluvial groundwater is
generally poor and because sustainable withdrawal rates are often small, Terrace Alluvial
groundwater is not used as a water supply in the i>lant 4 area, lnstcad, wells are drilled into
underlying groundwater systems such as the. Paluxy or Twin Mountains Formations.

Groundwater in the. Terrace. Alluvial flow sstste in is separated front groundwater in the deeper
Paluxy Formation Os the Goodiand Limestone and the Walnut Formation. The limestone rock of
these two formations does not easily transmit water and behaves as an aquitard that serves to
restrict the downward flow of water from the terrace ailu Gum to the Paluxy Formation.

Nat aid recharge to the Terrace Alluvial flow system in the vicinity of Plant 4 occurs through
direct infiltration of precipitation and surface, runoff. Extensive paved areas and buildings
restrict natural infiltration of precipitation over much of the Plant 4 site. In addition, recharge
occurs as leakage front Piant I pipe systems (including water•supplv lines, flrefighting pipe
vstems and coolin%water systems and storm sewers. This recharge influences the direction
and rate 01 cOn tacmnant transport and contributes to the dilution of groundwater contamni nation.

iMsr harge trout the irrace Alluvial flow system occurs. primarily as seeps into Meandering
Road ('tech. base flow into Farmers Branch Creek (which flows into the West Fork of the Trinity
R yen, and asse itical leakage through the aqutard tnto tile l:zaluxy Formation.

Discharge through the aquitard into the Palux Formation is generally confined to a localized
area under the East Parking ice where the limestone rock of the. aquitard is relatively thin. In this
area, referred to as the Window Area 1 Figure 5—1 groundwate.r drains slowly front tue bottom of
toe i errace Al ;uvai flow system. passes vertically through the thin section ot the limestone
aquitard. and enters the Upper Sand portion of the Paluxy Formation.

FtNAL Thc Dec vcm Summary
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Pahvcy Formation

The Paluxy aquifer is the continuously saturated portion of the Paluxy Formation. In the Plant 4
area, the Paluxy Formation is approximately 170 to .180 ft thick. The upper 10 to 20 ft of the
formation is generally unsaturated; the lower 150 to 160 ft of the formation is continuously
saturated and constitutes the Paluxy aquifer.

in the vicinity of the East Parking Lot, the uppermost portion of the Paluxy Formation is
coi.riposed of iowpermeahiiity rock that is recharged by groundwater seeping through the
aquitard from the overlying Terrace Alluvial flow system. This setting has produced a localized
area beneath the East Parking Lot in which the uppermost portion of the Paluxy Formation is
variahly saturated. This localized, variably saturated portion of the Paluxy Formation is referred
to as the Upper Sand. Groundwater in the Upper F n groundwater in the
Paluxv aquifer by approximately 10 ft of unsaturat sandstone and shale
(Figure 5-- i)

Natural recharge to the Paluxy aquifer occurs as infiltration of precipitation falling on formation
outcrops north and west of Plant 4 and as infiltration o.f water from the south and east portions of
Lake Worth. Limited additional recharge occurs as infiltration of water from streams flowing
across exposed seetions of the formation.

Discharges from the. Paluxy aquifer include withdrawals frorri private and municipal wells and
base flow to streams during dry periods. Discharge also occurs as seepage into Lake Worth
along the northwest portion of the lake..

Groundwater flow in the Pal axy aquifer is generail's from west to east, reflecting the effect of
large groundsvater withdrawals for municipal, commercial, and private use in the vicinity of east
Fort Worth and Dallas. Near Plant 4, recharge from Lake Worth and pumping from White
Settlement wells has produced flow directions directed to the southeast.

S4 Surface Water

'the pomars surface water features at Plant 4 include Meandering Road Creek, Lake Worth, and
Farmers Branch Creek. Farmers Branch Creek is. on Naval Air Station Fort Worth but was
included in the Plant 4 remedial invesu cation.

Meandenny Road Creek horclers Plant 4 to the west and flows north to Lake Worth. Stream flow
in Meandeiinc' Road Creek is interrr.tittent and is derived from rainfall runoff. Groundwater from
the Terrace Alluvial flow s'vstern also contributes to flow in Meandering Road Creek,

Farmers Branch Creek originates, in White Settlement and flows easterly across the southern
portion of Naval Au Station Fort Worth ann then empties into the West Fork of the Trinity River,
Farmers Branch Creek also flows intermittently and demive.s most of its flow from rainwater
runoff. with some eontrihution from groundwater in the 'terrace Alluvial flow system,

5—4 rae Dc'cison Swnrnarv
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Lake Worth borders Plant 4 to the north.. An inlet from Lake Worth that connects with
Meanderina Road Creek alsoborders the northwest portion of Plant 4, The lake was constructed
in 1914 as a municipal water supply for the city of Fort Worth

5$ Sources and Characteristics of Contamination

Soil and Sediment

During the remedial investigation, approximately .2,500 soil and sediment samples were collected
between February 1991 and May 1992 at various sites to assess potential effects of past
operations. The following sites were identified as having contaminant concentrations that
potentially pose an excess risk to human health or the environment or exceed the lower threshold
of the acceptaule rsk range (1) soil associated with l.,andfilis No. 3 and No. 4, (2) sediment
along Meandering Road Creek and the inlet of Meandering Road Creek to Lake Worth, and
(3) soil under Building 181. The remaining sites on Plant 4 are discussed in the "No Further
Action Sites" section, Figure 2• I shows the locations of areas investigated at Plant 4.

Landfill No, 3

Landfill No. 3, located along the western boundary of Plant 4 adjacent to Meandering Road
Creek. is a erasscovere.d area approximately 3 acres. in she iFigure 5—2). The landfill is
presenth' enclosed hr a chainlink fence, IMisceilaneous wastes, inciudng mixed oils and
solvents, were discarded. at this s e from 1942 to i945 the. landfill was inactive from 1945 to
1966. Dirt and rubble were used to fill and grade the landfill during 1966 and 1967,

Fifty-six soil srrrnpies were collected at 2ft intervals from depths to 19.3 ft. in 16 soil borings
drilled tu Landfill No.3. The ranges of concentrations for key chemicals of potential concern
(COPCs) detected in samples from Landfill Nc'. .3 are

* [CI:: { riot detected FNDI—19 rniliiaram l'w.r kilow'arn mg/kg])

(Tadtriiurn (ND9ri.2 mgikru

• Conner ND—cS SOt) mn/ks.)

* L.e.oi (1 10,400 ta/ks;

• Z;nL'' .l.S I ',400 crtg/kg

The hiehest metal concentrations were detected in samples collected on the western edge of the
landfill amid east of Meandering Road Creek, The two Landfill No, 3 samples shown on
haute 52 (CS---00S and CS-hO?) arc. the only two sampies with concentrations of metals high
enough to notentialty cause excess ecological risk, The highest concentrations of the other
constituents were reported for samples collected in historic drainage ditches that have been filled.

The t)eosi>n Snnnwc ilNAt. 5—s
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Figure 52. Contamination That ?4ay Cause EKcess Ecological Risk at Air Force P'ant 4
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lsndfiul No, 4

Landfill No, 4. located near the southwest hounday of the Plant 4 facility, occupies
approximately 2 acres of land between Bomber Road (sometimes referred to as Meandering
Road) and Meandering Road Creek (Figure 5-'2). Landfill No. 4 is grass covered hut is not
capped with an engineered cap. This landfill was used for disposal of construction rubble from
1956 to the early i9SOs. Other types of wastes may have been disposed there between 1966 and
1973, These wastes are thought to have included small quantities of solvents, oils, fueis. and
thinners.

Soil hortngs were drilled to bedrock and samples were collected at 2ft intervals in Landfill
No. 4. The highest concentrations of metals and sernivolatile organic compounds (SVOC5) were
detected in samples collected along the western shoulder of the landfill. The three i1andfill No. 4
samples. shown en Figure 5--•2 (GMI—Oi M, GMhO4M, and GM14)5M) are the only samples near
the surface witl.t metals concentrations high enough to potentially cause excess ecological risk.
The ranges of concentrations for key COPCs detected in all samples from Landfill No. 4 are

' 'l'CTff (NDO.U3 ina/kg

Benzola]ptrcnc (NDAS mg/kg

's Arsenic (2.4—170 mg/kg)

(idndn. ND-.l6O nie/kc)

Copper (N D32OO rug/kg)

Zinc i4.& I 2,200 nig'kgj

4'leandering Road Creek and Lake Worth

Sediment samples were collected a.t seren locations along Meandering Road Creek, The. ranges
of conccntratmns for key COPCs detected in samples of Meandering Road Creek sediments are

Arsenic t3. i"io. I mr/kg)

* Cadciiinrr (NITI2.u nm/kr)

• Conner 13417.8 mg/kg)

t• '"?* j _3 L . ' a
Silver t.Nf46.9 mg/ka

* / ce"" 's

The Deuoor 5&!nunary FTh1At, 5.4'
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Twenty4ive Lake Worth sediment samples were collected offshore north of Plant 4, ina cove at
the northwest corner of Plant 4, and in the inlet that connects to Meandering Road Creek.
Several organic cumpounds, including TCE, were detected in seven sediment samples at
concentrations less than 1 .0 mg/kg. SVOCs were detected at concentrations between 1,3 and
7.9 mg/kg. In addition, two PCB compounds. AroclorA2S4 and Aroelor..1260, were detected in
two sediment samples at concentrations of 0.1 and 0.1 1. mg/kg, respectively. The three
Meandering Road Creek and Lake Worth samples on Figure 5—2 (SW—6, LW-2, andLW—3) are
the only samples with concentrations high enough to potentially cause excess risk. The ranges of
concentrations for key metal COPCS detected in satnrtles of Lake Worth sediments are

* Arse.nic (3.5—6 mg/kg)

Cadmium to 4..-l IA mg/krt

Copper (8.5•88.4 mg/kgj

+ Lead 8—444 mg/kg

* Silver (Ni. 13 nag;'kgt

Zim. 2.1 .9—303 ma/ks)

Building 181

The Asarmbiv FeUding/Parts Plant rs a nulelong building located in the approximate center of
Plant 4 Figure 2—i). Building 181, the ChemicalProcess Facility, is part of the Assembly
Building/Parts 1>iant. Past spills of TCE have reportedly occurred within the Chemical Process
Faciitv. Trenches, surnos, tloor drains, and buried pipelines are present throughout this
manufacturing facility and are possrble pathways for soil contamination under this building.

The key COPC at Budding 181 is 'ICE. The presence of this organic compound was detected

at concenuations ranging front Ni) to 0.22 mg/ks in samples collected from 35 soil borings
drlicd to depths of: a.pproxmaieiv 59 ft near the perimeter ot Building 181. However, soils
saturated v< hit TCE wecc ihund during the installation of a s.oikvapor extraction system under
Building 181 No analyses were performed on these. saturated soils. TCE in the soil under

Buudms 181 is the main source of TCE contamination in the East Parking Lot Plume.

Groundwater

Terrace A Ha vial How System

The three flow directions within the Terrace. Aiiuvrai flciw system beneath the Assembly

Budding/Parts Plant have. orsulted in three separate plumes with organic constituents. These
plumes are lthe East Parkins Lot Plume, (2) the West Plume, and (3) the North Plume
(Figure fi--3j. Thirtyseven rnonitorm, weill. were installed in the. Terrace Alluvial flow system,
ranarne in depth from 12.3 to 58.8 ft.

Decision Summary
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The largest plume of groundwater contamination is the East Parking Lot Plume. This plume
begins at the groundwater divide located south and west of the Assembly Building/Parts Plant
and Building 12. The plume also has source areas west of the Assembly Building in the vicinity
of Warehouse Building 14 and Plant Maintenance Buikling 88 (Figure 2—i). From the main
source area south of the Parts Plant, the plume extends in an easterly and northeasterly direction
toward the East Parking Lot and later spreads i':: .:: •. ''a'c. the dircH •r :1 Naval Air
Station Fort. Worth (Figure SAl). On Naval A:' ' : , :• .V' . Pi:U'R' i::h oerged with
Naval Air Station Fort \Vorth source areas located ai Naval Air Stati',:!: : :: i andfiiis
No. 4 and No. 5, Landfill No. ti nort.h of Farmers Branch Creek, and the North Apron.

The East Parking Lot Plume appears to have several sources of contamination One major
potential source is the degreaser tanks T'Al34 and TAl44 located within Building 121. One
d aret ted v leis, from tin Lo535 'a dtcos'eted a I tn 991 hut the solume of this ICE
release is not known. The size of the East Parking Lot Plume indicates other releases of organic
solvents may have occurred at this location during' the past 40 years of operationS

Other potential sources of VOC contamination in the western portion of the East Parking Lot
Plume include Chrome Pits Nos. 1, 2. and 3; Die Yard Chemical Pits; FDTAAl; and the
Wastewater Cr.ilcction Basins. These potential sources are located along the groundwater divide
in the sout.hccntral portion of Plant 4. Historically, high concentrations (approaching saturation)
of TC.E have been reported in the south central portion of Plant 4.

The extent of the East Parking Lot Plume is defined by elevated concentrations of TCE, cho and
trans I ,24ieh.Ioroethene., vinyl chloride. 1,1 .2trichioroethane (TCA), 1.1 dichloroethane
DC; t. I .1 diehloroethene, methylene chloride. tetrachioroethene (PCE), benzene., toluene,

xyiene, acetone, ehlorohenzene. and chloroform. By tar the greatest occurrence of any single
organic compound is TCE. During the RI. TUE was detected in concentrations exceeding the
detecuon bout in samoles from 50 monitoring wells. All TUE results listed exceed the MCL
af 5 ug/L.

During he RI, the highest TCE. concentrations detected in samples from the East Parking Lot
I'lume were from rnonitorng wells located along a paleochannel in the East Parking Lot,
ineludina wells HMft94. WI 49, W••-lSS. and W•••- ISP. TCE concentrations in samples from
t'1e n ton v I "r' trcrn 1100 to )0u us L PIsc magnttt de ot thest
concentrations suggests that TCE may he migrating along the paieoehannet in the loon, of a dense
nonaqueous phase liquid (DNAPLt. Before the RI, TC..F. concentrations exceeding 10,000 pgfL
were reported In samples from monitoring wells F 218, F-220. and. HM'J82. Samples from
nionitoon well R220 have had TUE. concentrations in excess of 100,000 pgiL; monitoring well
F-220 s located witl'un Chrome Pit No. 3.

The second largest plume of groundwater contamination in the. 'l"errace Alluvial flow system is
the West Plume (El sure 5-3,t. The West Plume. extends: from near the Assembly Building/Parts
Plant westwacd toward Meandr'rintr Road Creek. Groundwater flow is toward the west. TUE
concentrations in samples from the West Plume range from ND to 490,000 pg/fl near FDTA—2.
Potential sotircc areas for the. Wcst Plume include chlorinated organic solvent contamination
from FD'l'.A-A, leachate contamination from Landfills No. I and No. 3, and leaking, fuel line

FtrSJrt. Ttat Decision Summary
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contamination from an area between Building 14 and the Parts Plant Because of the
groundwater divide, Chrome Pit No, 3. the Die Yard Chemical Pit, and Fire Department Training
Area No. 5 can also he considered potential source areas.

i'he N:orth Plume underlies the north portion of the Assembly Building/Parts Plant (Figure 5—3),
Groundwater flow is to the north. TUE concentrations in samples from this piume range from
ND to 530 pg/U In addition, JP—4 jet fuel has. been identified on topofthe groundwater in six
monitoring wells in the vicinity of the North Plume. The. potential source of this contamination
is leaking fuel supply lines and storage. tanks surrounding the Jet Engine Test Stand.
Groundwater flow in the North Plume is toward Lake Worth, hut the flow is restricted by higher
elevations of bedrock. Contaminant concentrations in samples from. Lake. Worth have not
exceeded MCLs.

Pdduxy Aquifet and Upper Sand Groundwmer

Five monitoring wells were installed in the Paluxy aquifer, ranging in depth from 94 to 1 57 ft
TUE has been detected in samples of the Upper Sand groundwater beneath Plant 4 in the vicinity
of 'h 'A ulo'ae \ree (hgt't c l' V nt Lo aueratto' of TC" horn the Terrac \llurtal flow
sstem has likely occurred through the Window Area into the: Upper Sand groundwater. TCE
concentratons in samples of the Upper Sand. groundwater range from NI) to 1 LOGO pg/U

TCE has been detected in Paluvy aquifer samples. from an area near Landfill No, 3 and near the
East Parking Lot (Figure 5—5;, TOE most likely reache.d the area under Landfill No.. 3 by vertical
migration down a monitoring well that may not have, been constructed according to design
specihcations. This well has been abandoned and sealed, thus preventing, further TCE
contamination. 'ICE concentration.s in samples from the Paluxy aquifer near Landfill No. 3 range
from ND to I 00 pg/I. . As. shown in Figure 5—S., the lateral extent of TCE in th.e Paluxy aquifer is
relatively sn.iall. TOE concentrations in the Paluvy anutfer near the East Parking Lot currently
arc less than MCLs.

Surface Water

To asr.ess the potential effect of chemical constituents orvsurfacewater features, water samples
erc. collected from Meandering Road Creek, Farmers Branch Creek, and Lake Worth. Forty
samples were collected durint'. seven sampling, rounds from Meandering Road Creek. between
February 1990 and October 1991; nine surfac.e water samnp;e.s were collected from Lake Worth in
October 199 1 and up to five, locations in Farmers Branch Creek were sampled quarterly between
April 1991 and February 199.5.. COPCs identified in the. BRA for surface water are the VOCs
clv I ,I4ICF and vinyl chloride.

Meandermg Road &eek

Ne;thcr vinyl chloride nor aim. 1 ,'3.DCE was detected u' 40 water samples obtained. from
Mcandertnc Road Creek. However, the presence of ICE was detected in 7 of the 40 samples at
concentrations ranging between S and 140 Iig/L.

'.:::...... -.'.'.' .
I he Uec:s3on Scrn?nary SINAI.. 5—Ft
itt Sumnmry cf Sue Characr. July 1996
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Farmers Branch Greek

Cc>neentrauons of ICE anC i:i;ft. fTe surfacewater
sampling poirils in Fanner crc highest in 1992
when 880 ig/L was reasu i c'ii v have ranged
between I and 500 ag/L )92 when
80 jagt as ci eL in a sample conccnflaflo'c n hat tare havc ranged betwee i 84 and
250 pgJL.

Lake Worth

\\ s npie '.sue coiL ed fmm vet amç bra h tio'm in I asc Worth along tan norti em
hotdet t FLint 4 Fh pr'ei tc it one OC r' n cn ullide was netetted in tK Lake
Vs cr-t s rUt watei 'anph,s oPe ted nord of Piant e his coirnound was detected ta three

tu des c necrira tans rag iy tron to 200 114'L for cntratmns of no thr volatile
sensivolatde., or metal compounds were detected.

No Further Action Sites

Information on the sources and characteristics of sod contanunatton at the No Further Action
', ;esen ed ii Scti r U on$ snth thc ust fkiion fo the selected remtds for each

site, Figure 2-• I shows the locations of the No Further Action Sites.

5,i4 FINAL The Deci&io Summary
5. (1 Summaty of Site Characteristics
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6M Summary of Site RIsks

evaluation of the potentai risks to human health and. the environment from site contaminants
was conducted as part of the BRA.., which was part of the Rh The methods used to develop the
hun in eJt n,k ases ,meu aie hthec on LPA R< u A esnniin (jwdant i /or crwcrtand
Haitian 1k&m F a/na/mn Maanal (I' PA I 9Ska The naA'od used to deeiop the ecological
risk assessment are based on Fratneworkft'rteam ma! Risk Assrosrnenr (EPA 1992).

The objectives of the BRA. were U to identify COPCs for human health and ecological risk,
(2 to provide .a basis far determining residual chemical levels that are adequately protective of
bun an I call i and tie n i n uen 1! to heIr eel mm if response actions are itcessar'y a the
mtc one t 'ryu md a h ms nt c nprn potential etfeus on human healtu of x
remedial alternatives. The BRA. consists of two parts: a quantitative human health risk
assessment and a. semquantrtative stuoy of the effects on significant. ecological eommuntties at
and near Plant 4 ate., the ecological risk assessment).

'the approach for the Plant 4 risk. assessmnen.t was to first conduct a sitewide risk assessment,
using sampling data from across the site., to deternune which contaminants and media were
present in sufficient concentrations and quantities to rosc an unacceptable risk for the site as a
whale. The sitewide assessment was used to narrow the Ilocus of evaluations performed for
no ida Al hmb c lan\th )t ta oi I', ont mrurant\ that seic mat eptable from stewmde

st unpom Lr c unodeird a ileating 'nahidu il t u 'flies re nsf as<essmeot al\o v as
uscd to develop contaminant con.cenLration levels that were deemed to be acceptable in each
medium of concern. These acceptable levels were used in developing preliminary rerncdiation
goah (PR.Gsi.

61 Hmnan Health Risk Assessment

Chemicals of Potential Concern

The initial stema in developing the human. health rift assessrnentis to identify the sitcarciated
( OP( t uV, d,t. a S eq h at c U pawi t r mc hosed from a sue that

flf',ç . mlth r 'a to Ia. an on in n utat o th tern C ()PE\ ccen dctemnnned for foam
ciffcrent media at Plant 4: groundwater, surface water, soil and sediments, and air. Table &i
prcsents the list at COPCs (and associated Chemical Abstracts Services [CAS] Registry
Numbers at Plant 4 and indicates the media 'with which they are associated. The list includes
noncarcinugenic and carcinogenic comnounds.

Exposure Assessment

The objective of the exposure at,sessrnentis to identify th.e populations that may he most exposed
to siterelated chemicals, the pathways b which exposure may occur; and the magnitude,
freuenc, and duration of the exposures, The results of the exposure assessment are the
pathwayspccific chemical intakes of identified CCiPCs,

The Uecsc> SUW.riiarv ItNAL
59 5mrrun' of See msat July 996



lFabk 6—1. CherniSs of Poteidi& Concer&

CM-I 5$

C. IS No. Chcic3 rct;s:x; Scr(€e %ac SJ Mr

44).3.> Aee X

7-43- ent K K X

, 7-1 Chmtiirn x H

j .:::. . ..

H I I H

!!!!!!!!!• 1

.

.::'3rh3iCr V x
744(477f) Nickc; X

SS.:HS "htu:hrn< 5K

(Kk) F<'v7c0c' X

• icthjene < x

C\Uc c eU:Sff k:': Ic;>Vj':i 5.2 ::? f..5 ic-v ctvrcc.-:L and tI7th4 marked with ass X—----
flNAL The Dcciion Summary
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Tahk t—i (continuedh t2ienieals af Patcniia Concerns

v' •4 rciI)t. a?

.:;gn n:

Ii -cu- I Vnc'1 Chkaidir I X

wMdcd in I hitrcr i.ntp.:h &—5 Ov c cmcad; and nani;n rnaiked with an X.

Exposed Populations and Exposure Pathways

The populations on and near the site were characterized to assess the likelihood and extent of
YpO 110 it c fl5itamiti 4nt Plant 4 s idja& itt o eicentnd ctcrnrnurnues on thesouth and
c sides I I' pool C 15 r crc 4liOs acLer\ t .c4 \ nrth, which nrder\ the nor h >atc of the

itc s is d Air station ri Wi ito I cs to tie east of 111c Plani ' has been a nuhtacr hcolity
irce 1911 h . wLr 6W. cU of s h1ch 7ff N f en w eusered b aphait concreti or

buildings, Because of the historv of this facility and the existing military and industrial
inf t iun i o articipatod thr P ant n I Na' r 1011 Port Worth will coy tane to he
used for industrial purposes while the surrounding areas will continue to he residential.

The site conceptual exposure nrodei presented. in Fie'urc. 1 illustrates the pathways by which
contaminants can make. their wa from contaminant sources to potential receptors. The model

do. icc h f th rr iou 01 0 an'nna n cc i I c ted turtaee sods it ci idrng
I in I' I outcnts 1 al the eour u ncr n Inc err c h i d f'loc% ss stem The ontp t te
exoosure pathways that were used in the BRA.are

* lngcstou of eroundwater horn White Settlement production wells by future.
rcsdcnts (adults

* inhaicil ion of and dec ina.I contact with VOCs horn groundwater by future residents tadults)
ducirm rhowermo in water from White Settlement production wells.

Dermal contact with cuntam;nated surface water (l.,ake. Worth) by euffent residents (adults).

inr.estion and dcrmai contact with comaininated soil by current Plant 4 personneI

innalaton of contaminated air hy curcent Plant 4 personnel.

'ftc Dc;;stc?n Summary
i:O .Sunanarc ot Sec Rtsks Jut 1996



Exposure Point concentrations

COt 58

Exposure point concentrations are the chermcal concentrations to which a receptor is assumed to
he exposed to when coraact is made with a specific environmental medium. Tables &—2 through
—5 provirle concentrations used in the BRA for each contaminant in each medium.
Loncentratmns for Idtwe exposure estimates for groundwater and surface water were made using
a 3(Ivear wters al To estmmte potential risks associated with using water from White Settlement
production wehs, the concentrations were calculated in an analytical groundwater contaminant
transport moed. To he conservative, the alghest calcu'ated concentrations were used. Surface
water exposures were modeled for swmmmg only The highest reported concentrations were
used in the model for a conservative estimate.

Fm soil and air, the uppt'i °5percent confidence. liner of tho arithmetic means of concentrations
measured in sod and air during charactehzatiori of the s te were used as exposure concentrations
A concentration of onehalf the sample quanutanon linut was used for all nondetects in the
soil samples.

Table 6—2. Concentrations for Chemicals of PotentIal Concern in Groundwater

I:c.h c<ts:c

Table &•3. Concentrations for Chemicals of Potential (Ioncern in Surface Water

]he Decision Sororoary
Si) Stnomry of SOn Rkks July i996
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Table 6-4 Concentrations for ChernkMs of Potential Concern in Soil

COt .s
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TM 6-S. Concentrations Pw Chemkals of Potential Concern in Air
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chemical Intake

I be lnamtuoe of hvn inv p0, nv s to C.OPL the \Je o> desnhed as the potential dose or
intakes by each 'e.eptu The nagmmot of cxrio<uu to a chemical ior intake is a 2unction ot a
n nober J variables mciud ug e<.pos ire & 'ntellrau r and sarianles that desnbe the exposed
pope! amn & g contict ra c e qsosuie quency md lur r on, body weight) Inch of Un
s ai able' can he lest rthed b\ i range ot pam mee ' I ir p irpost s of this assessment wo
measures of exposure have been defined using two sets of exposure variables: a reasonable
maximum exposure (RME) and acemral tendency (CT) exposure (when appicabieh

The. RME elves a reasonable. upperhoand estimate of the potential magnitude of an individual
exposure to chemicals from the sites. The. intent of the RME is to estimate a conservative, well
ahoy isci n.e exosure ca1e hat is st I' cuh'n tn range . oo%sthle vaposures CT pros ide', a
inure typical or average value than RME. Table &-6 lists the exposure assumptions used in the
IRA. The majority of these assumptions are derived from EPA guidance (EPA 1991 a,
EPA I 989a). Tables fh? through &9 present calculated intakes for each COPC via each
relevant exposure pathway. Note that intake values are given for both carcinogenic and
nota. u ipoat tic cHeat heat4s aroinogen4z mm: es aW as eraged over an expected htetime for

id u miJ hercc nuuaun m ir&es in. '\i\ed or n.tual expectLd ihmy &xpoares
durne: the period of exposure.

Toxicity Assessment

The purpose, of the toxicity assessment is to evaluate the toxicity of siterelated COPCs and to
cr alt the d c cs a r'e rt I on'h OL each t thc'' eoerrnt alt The t saluatton of the

toxicrty of the siten.eiated chemical determined if exposure to a chemical could cause an increase
in the nc.iUence of a particular adverse health offeet carcuiog,cn.ic or nonearcrnogemc) and if the

c ilui cttcu v i I n'& lv occum u han ins T & nd step doscrcponse relationship
q&wniuativery evaluated the toxicity information arid characterized the relationship between the
dose of the chemrcal rec.crved and the potential for incidence of adverse health effects in an
exposcd popniai ion.

Nonc:arunorrcnic responses are eeneralfv characterized by a threshold: a certain minimum intake
of a substance helow which the likelihood of ad verse: oei.eterious effects is expected to be low.
(:areincfrenic responses are assumed to have no threshold. This assumption means that there is
some cancer risk no matter how smaIi the dose.

The two no neipal indices of toxicity are the referen e nose (RID) and slope factor (SE). These
values are derived by EPA for the most commonly occurring chemicals and the most toxic
I cnn ma he or iate I oct a mi ) rUe� u I & nv runmrent for whin adequate

scientific, doseresponse data are. aocilable. An RH) is the intake or dose jmr unit ot' body weight
per day that is unfrkcly to result in nonearciriogenic toxic) effects to human populations,
including sensitive suheroups ce.p., the very young on old).

The Decisavi Summeiy FiNal,
6.0 Suwmex'v at Sire Risk?; icily 1996
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Tahk 6-4. Parametn Used To Estimate Exposure in Baseline Risk Assessment
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Table 6—7 Results of the Exposure Assessment—Ingestion
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TaNe 6—t Results of the Exposure Assessrnent—Inhabtion
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Table &-9. Results of the Exposure Assessment—Dermal

Chru& flaii� hflkt

________________________________________________________ Efftcvc_________

(prj t rcctr 4 cj(c:L4 (;;ncerrr (.av;n.r 5hc4x:eer ;t rw4e R4hie $ak'nm 'sflls e 30 years; __________

4 c

37 . 11

tor:g ck::y ,:wS:e C:i)fla. Ok15 4-c C1feCt ni catc.ilaci itrehe? JcJ. ie csdered ce be eceil c:rcscsogecc.
'4J3 to: eor:canon:geoc effecc.c eec c::ccoaced tececow anz ar eec evaitabte.

SIP is used to estimate, an upperbound probahmty 01 an ndvou.ai developing cancer as a result
of exposure to a potenttai carcinogen. Carcinogens with ERA—derived SEs are also given an EPA

eM cL tc L' liLa n n I h c c\itnauo i w oue po ente arcinog 'n acochng to
It e uc ci quat u s n eac nogente po eno d t for a an cu c hi nucal lie ioutn )tes IC

Table &• 10 present the EPA weight-ofevid.ence classification system. Table 6--•iO also presents
available K his and SEs for each COPC.

Risk Characterization

In a oct 1 tc d hc n. Ut / d toy a s su tifi Si and RtDsl and the
esoosure assessment (chemical intakes ibr potentially exposed populations) are tntegrated to
arose at uantitative. estimates of carcinogenic risks and noncarcinogenic risks. The results o
the nskrharactenzaoor: potenttailv provide a basts for any remedial action that might be needed
to protect puhhc t3lth and the envtronment,

Arcordtne to the 1940 '4 ational Oil and Hazardous Substances Pollution Contingency Plan
(NCP) that provides the framework for implementation of the Superfund program, the ILCR

hold ant >ut c I Ox 1 t I Ox 1* aige Tneotfkt of Solid
Waste and Enierge.nc.v Response t OS WERt Directive 93550—3{) (EPA 1991k) states. "Where
cumulative. carctnogenic site risk to an individual based on an RME scenario for the current and
future use is less than 1. .0 a 10. and the noncarcinogenic hazard quotient (index) is less than one,
remedial action is generally not wan antecL..4- Noncarcinogenic health hazards are expressed in.
terms. of a Hazard Quotient I-iC) for a single substance or Hazard index (HI) for multiple
substance.s and/or exposure pathways. 1 he terms I-IC) and Hi are. the ratios of particular chemical

cc :rssnnj fl51 It
t:cti Sececaacc' )t su ms Ju'y 1996
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fl4 rnU .t CJfl
exposures to refercnce doses, as discussed in the following sections. If the value of the EQ is
less than I SI, the hazards are not considered to pose a threat to public health, including sensitive
subgroups.

Carehiogenk Risk

Carcinogenic risks arc estimated as the incremental, probability of an individual developing
earce' oser hf iri a' a resalt of cxpo..4ar* 'o a p0 a ra cncinoger The estimate of ILCR is
calculated by rnulupiying the chronic (lifetime.) dailyintake (CDII by the cancer SR

EPA policy nmst he considered to interpret the significance of the cancer rilk estimates.. In the
\CP tIP OlE ?it') 4' tIieb2JI4[ ?Jj EPA 'taus that or ssiossr or susnected caic'nokens
acceptable exposure levels are generally concentration levels that represent an excess upper-
bound lifetime cancer risk to an individual of between l0 and lOt' The agency further
discusses in the preamble to the N(2P that the 11 x I (H risk level be used as a point of departure
P r t4l hsl rig icnedta on goih fir the 'mks hut t.u i tturnts at Supertund sites t! cuero!
Register, Vol. 55, No. 46, 8713). EPA guidance indicates that if the estimated total cancer risk
based on maximum exposure conditions is 1,0 x or less, further action at the site is generally
not warranted unless there are adverse environmental imnnacts, or drinking water standards
(MCl.s or rnaxinmr contaminant level goals EMCLGsJ) axe exceeded (40 CFR Parts 141
and 144)

Tables fm--I I and 6--- 12 summarize the potential ILCRs for RME associated with Plant 4 for both
the current and future ianduse scenarios for the COPCx: for each exposure pathway.. The only
rrsk.s. that are oatsrde the acceptable risk range, as. defined by EPA, are those associated with
ingestion and inhalation of TCE-contai mated water in the future land—use scenario (RME
assutnptionsy. The total risk, associated with exposure to TOE isl4 x iO, Remedial
alternatives wete developed that would address RME

Nonearcinogenic Risk

The potential fot noocarcinogenic health effects, expressed as .l'IQ and Hi, is calculated in a
U ant c i a 41 tl c. ,atc ii wa r n. i' H H!) ppl' edu dual chemmcj wherea' II applies
10 the sum of pote.nrai noncareinogenic health effects .fo.r all COPCs in a given exposure.
scenario. HO is calculated bit dividing the hady rntak.c. by the. reference dose,

Takes o 1 .1 and fy'14 present summaucs of the poundai hazard indices for the RMEs that are
tc, th 4 to bot't -t to I latun l-r 'e ccnarro' for tht CON" br each

cxpo on. Jay, t I-,, i Is ,pu 1 rt, cm ar . to t "cs td We tceepubk hazard irdex of I 0 is
a Ut ir l,ir iO4 sum p uI is ii ,ng ner n of crot4nd atom from \\ hutc Settiement

p doclu I' I in s, a - RMI as', irq Lot tJ an Ill of I Ling CT
d\ tort c HI t 'v It., ss n n 0 i w tl t utr sl,olc value Rerm c xl action
alternatives were developed to athlress the. RME.

The Decision Summers' FINAL 6l 3
Ott Summers at See Risks July 1996



Tab'e 6-41. Sumnnry of Potentiai htcnrnentS Lifetime Cancer Risks
Associated With Plant 4 Current Land Use
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Tahk &42. Summary of .Patentia thcrenwntal Lifetime Cancer Risks

M%miated %\ th flant 4 F tturt Land Use
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TaMe 641 Stnnmary of PotenDa Hazard Indices Assodaled

\%tth Plant 4 Current Land U*
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Table 6—i4 Summary of Potential Hazard indices Associated
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SiieSpedilie EvaluatIon

4 >1a

Results of ate humarduakh osk assessment were use to deterrnhie threshold values of
contaminants that equate to a I X} x IO' risk level, these values were compared to contanunant
concentrauons detected at mdividual sacs at Plant 4 to further evaluate the need for remedial
action to reduce the overall risks at Plant 4. ft h—IS shows the results ot this evaluation
arrangeri by medium. Grouudsvater and ar contamination donot eitd themselves to ste
houndanes like soil and sediment Therefore, rather than addressing the groundwater
contamination or a sitehy-'stte basis, the groundwater *as addressed by mdividua aquiter and
by areas of conununaUor within each aquifer.

Table 6--i 5 Summary of Proposed ActIons

'"''' Voluntary Action!

c:..::

Soil and Set ments

Lanctfd) No. t Coneenuadons cf SAP exceed the human
(Site Ut) healthm Bk threshold value, However, the

B J' on ,an 140 m uweJed t h 03

p" tv + o>ncot aid ' ''i Ic'

I arlOHN' 2 C inns noasd it a 'u c.re t

Undilit No. 3 Coaeentrations ot copper, lead. and. ;onc
(Site LRt3t exceed ecoioical oak thtesholds

Cctntanti.oants do not pose an excess risk to
hun'ao health.

Completed vohtntar action to
parnally remove comoeminated sod.
s B t'd rencd to t Ic 9

Seec c-I ren1ed o no no

Remedtal action ahernattees tot
ecologicat oak developed to
Feasibility Study

Landttlt No. 4 (oncemomations of SAP exceed herntnt Remedial action aitemnao sea

- ( Soc 15134 heaidt-oxk thceattohi and cooc:eoumancnss of developed in Feasibdit Study.
amseotc, cadtmoutn, and cur-perexceed;5

Tmainmo. Area ibDiAt human health or the entonment.
I

;C,, 71n&; ,o:,tt: ,,, th n,rf,nm'fl I

FD'IA4 I Con mnnants do not xn.e an excess risk, to Setecreo memoecty ta no action.

(Sue f'TtJF i I human health or the env;roornent.

FDTA-5
tat 'Ux

Contamnnants do not pose an excess risk to
louiolt"c ,' to ontot

Selected remedy is no action.

P013k-h
oF I...__

Contooatnanis do not pose an excess oak to
ho t, iS r iN, t ntIs I. .. . —

Completed voluntary action to
Ot ally rem', e ' i inonaiLd od
Seiectedrente,jtmaacttt.m.

II

Jut"; 1996
FINAL The Decision Summary

6.0 Sunamary of Site Risks



Table 6—15 (condnued) Summary of Proposed Actions

oi *72

Sitc

Soil and Sedhnents

Voluntary Action.'
Fuulini Selected Remedy:; 8fl33

(continued)

.. .. ..

N a 9 the w ." tl Selaued rented, ts nt 4c0 'n
3t" o r*t'v' cool

c rtt 3 juts 9.j *0 *s u '" rNk "ert we coot tot tLk.d 5 coed
homan health or the environment, remedy is no action.

!

I ..
C hrc a" 29 N '
tht"ioPl

S t If 1 /

Die Yard C'hetn;al.Ptts
Mt: JPI

ontatmnants do not pose an excess risk to
bomar hak' '" tn eronr'wni

Completed volunmry action to
rerowe contarnotated sod Seeted
remedy is no action.

°SA I

tSoeSS14)
.J ! ta ti oent d i t t53 c't i At' 31 30

tuman health or the eas'tronment.
\5 t& 333 hal /4d05* Onc noe"tcuc
sntem. No further tesponse action
olanned.

c:omnalants do not pose an excess risk to No response action planned.
(Sue SS 15; human health or the environment.

(Site SSlhi ntaminants do not rose an excess risk to system and vadoseotone hioventing
human health or the ertvtrortment. system. Selected remedy is no action.

foto'er Fuel Storase Concimmants do not pose an excc 5 osk. to Selected remedy is no action.
a t heal it r bt ii 3 Ct

,5omt Linea

Rewarch PLc htc
(Soc OT'l9

Comaminants do not 'n't' "0 ss usk to Selected temeily is no action.

tiuman health or the environment,

Watiew.:ue L€kctn':ni
fthstns Stir WP2{)

Conraminants do not pose an excess risk to
tiontan health or the environment,

Selected remedy is no action.

West Corn ass Rose
t Sue O1'

Comaminttnts do not pose an excess risk to
homart heaht't 0! the environment.

No response action planned.

.ne:,te (C'22i ! trccntntiwarer.

and No. 2
"09

part ofthtxstte.

was a voluntary action at
1 :ndtill N

Jet Encine 'lest aninc:, Contan'nnants do not. i:*o.se an excess risk to Selected remedy is no action.
Site 0 :14 numan health or toe environment.

U
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Table 645 (continuS). Summary of Proposed Actions

— - 9Vountarv Achon;
Site flng J&kctedRtn1edvH

Underground Stonpe Gontamxnam do net pote an cem ask m Clo'npleted tohintary action to
Tani' (US I No iP human tho er the snrnnment- remove UST. Selected remedy is
(Site S125t

- - --
no action

(Sue ST2E) human health o; the envuontrent. remove UST Selected remedy tr-
no Catton

USI 2 IA C'nitnan dc not po'e an excess mk to Completed voluntary nctton to
iSite ST2? human heaRS at the tnvtc?nmertt remove UST Selected remedy is

no acuon.

I IS r No. 24B Cc-aamtr-anta do nut pose an ex e:o risk to Completed voluntary action to
Sue ailS httmno health or the envtronntent remove lIST Selected remedy o

no ration

lIST No ISA C nmuanLmants do not pose .sn ate_es-; rode to Completed voluntary n. non to
(Site 5 human heaift or the envtrrmtnet 1. remove lIST Selected remedy k

no action

5 No. st Contaminamus do n-u pose an maccc ick to Completed voluntari netton to
(Sue siFt?) human health or the- envac arrant temove lIST. Selected remedy ts

nc acttor-.

tccemnRl- C-ttnrtartc do rat ye en e,.ces ri-e_ to Ongoing voluntary action tsoji—vapor
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'1)-aidnu t Sl

I; tram er ng &o.ut
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Cance jryions of ivet exceed suraat

Remedial action altet tumses
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Rensedtol aenoet idterndve
tn ads-; ttthc t n.h ru esolds. C:ot-tanimants do ma a-ncr an developed in the Feasihility Study

U fe 5k - U:; excess am to human health.

Ct oundwater

P-fuse Aoulem f$recen.e e't Cl-- :tnd I 2.r*c:a:-. - cause Remedial acoor alternatives
es ccc h-a nan health math tn the huure to tvec: developed tn eat'thty Study
areas: - I En a Piutr-e under the has- F arktng

at and ( Vs est Piunne un-dr Lundttl:
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Table ÔAS (eontinuedL Smnmary of Proposed Actions

COt 74

•
. : •

:::::;

. .Vounta Actiou/

:: ::::::::::zz:<t;ZZZ: ::
System-West Plume human health or the vironment. include acuurmenhanced pwnptng

system at Landfill No. 3, French
Drains No. I and No 2. and
collection of leachate at

t Landfill No].

SL 'L th Th ne ham h ,Ji 'ro "cur' nrca
(
hgi noraqucouc phase q ds and

Creek heman heoiih or the envic sent.

Lake Worth Contaminants oo am cae an excess osk to No remedial anion planned.
- hsanan health or the env3rontaent.

Farmet c Branch Creek Contaminants do noi pose an excess risk to No rernemal action planned.
rusnan health or the environment

*:::::::::-

To estimate the RME risk from exoosure to contaminated air and sod. onsue workers were
assumed to work at the site. 250 days each :year for a period of 25 years. The workers were
assumed to spend an equai amount of time at all the contaminated sites on Plant 4- For on-site
workers exposed to noncarcinogenic •coittarp,inants in the soil (considering soil ingestion, skin
exposure, and inhalation of partieuiatesl. the i-il was 05. This value indicates that no adverse
effects to onsire workers from noncatt inogenic eontamtnants in the soil are anticipated.

Only one carcinoaentc contaminant, henzohi]pvrenc, in the soil exceeds the lower limit of the
accepiatsic rixk ranee I I in I ,(X)0,000 incremental cancer risk). The calculated risk for
benrojopyrene in Landtih No. 4, using maximum values, was CO in 1,000,00(1 incremental
cancer risk.. This nsf ts within the acceptable risk range., hut remedial alternatives were
devctoped because the risk, exceeds the lower limit of the range.

The risk to on—site workers exposed to contaminants in the air resulted in a cumulative.
tncremnental cancer risk of Li in 100,000 ibm the maximum-exposure scenario and 64 in
I ,0(Xf 001) for the. average--exposure scenario (C'T). The pri maty contaminants in the air that cause
risk are chromium, 'ICE, and Lcenze.nc.

Even thooch the incremental cancer risk for contamaaats in the air is ahove the lower I iniit of
the. acceptable risk range, remedial alternatives were not developed because (I) chromium and
benrene levels measured on site were comparable to leveis measured off site, indicating remedial
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actions at Plant 4 would not ieduee the risk to off's.ite residents, and (2) 'ICE levels were found
to he the result of ongoing operations at the plant and, therefore, should not be considered under
the CERCLA process hut under a different regulatory authority. TCE is no longer used at Plant. 4.
but the air sarnphng was completed before the use of TCE was discontinued.

The TCE concentrations measured in air appear to correlate directly with the wind direction and
the locatron of the om site sampling. location with respect to Building 18 . However.
concentrations of 'ICE in air was most likely the result of ongoing Plant 4 operations and not a
result of contamination at CE RCLA sites on Plant 4. Further, the use of TCE has been
discontinued at the plant. Therefore, no remedial action objectives were. developed for TCE as
an air contaminant.

Most of the sites evaluated have either been addressed by an interim removal action or contain
contaminants at levels, that do not exceed humanheaith threshold values. No further action is
deemed necessary ai. these sites. For soil and sediments, only the contaminants present at
Landfill No. 3 and LandfIll No. 4 required the development of remedial action alternatives from a
human health perspective. The n.iairi human health concern is from contaminated groundwater
under the fUture ianduse scenario. kemesnal action alternatives were developed that would
address the. potential futu.ie contamination of the Pa.iuxy aquifer.

62 Ecological Risk

'[he Plant 4 site. includes large. paved areas and buildings, as well as grassy areas with scattered
oak trees, and lakeside and creekside. areas with various types of trees, shrubs, and vines. Most
ot the site has been altered from. its natural state by human activities, The Plant 4 ecological risk
assesone.nt focused on the. .rti.tivei) natural areas near Meandering Road Creek, Lak.e Worth,
and Farmers Branch Creek.

Receptors considere.d for the ecoiorttcai risk assessment we re identified on the basis of several
criteria. mncluding ecological or social significance, potential for exposure, and availability of
pertinent toxicological data, These receptors include largentouth bass, redtailed hawk, red fox,
raccoon, terrestrial prey species 1 e,g,. n'nce and squirrel si, and aquatic prey species
ie..e, acuatie insects, and rmnnowsl.

The ecological risk asse.rsment determined it' theme 15 a potential risk to a receptor from a certain
contarmn..tnt by estimauna iiQs. EQ represents a comparison of projected exposure levels to
what ts consdereu to be the acceptable limit of exposure. it is based on the ratio of the estimated
daily intake to an acceptable dail exposure. An EQ greater than 1 .0 indicates there. is a potential
for excess risk toa receptor,

Two types of assessments were. used to quantify ecoiogmcal risk at Plant 4: (1) food web rnodehng
and (2) direct toxicity assessments. Both types of assessments produce conservative estimations
ut e.coiogcal risk..
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The HQs calculated for receptors exposed to contamination in the surface waterfrom
Meandering Road Creek, Lake Worth, and Farmers Branch Creek are less than a value of 1-0.
which indicates there is not a potential for excess risk from contaminants in the surface water.

The EQs calculated for some receptors exposed to soils and sediments exceed a value of I .0,
specifically at Landfill No.3 and Landfill No. 4. Table 6l6 summarizes the results of the
ecological risk assessment for these areas. Remedial action alternatives were developed for these
areas to mitigate the potential ecological osk. Sediments from Meandering Road Creek
including the inlet to Lake Worth, contained silver and Aroclor4 254 (a 'PCB compound) in
concentrations that. has'e the potential to cause excess ecological rIsk. Remedial action
alternatives were also developed to address sediments in this location.

Table 6—16 Summary of Conthmfnzuts That Exceed Ecological4lisk Threshold Levels

aorePat__ IIQ tlawd am Averagt HQ Based on Maximum
Vatues

Mice exposed o soil a
Landfill No. 4

2,8 5.8

Mice exposed to soil at
Landfill No. 4

.2 1.2

NLce exposed to 50)1 a
Landfills No. 3 and No. 4

0.63 (Landfill No. 3)
OS I tLandfili No. 4)

4.9 (i..andfiui No. 3)
1 (1 LLandfili No. 4)

Mice exposed to soil a
l.b)dt.S NO. 3

0.44 2.8

Mice esposed o soil at
Landfill No. .3

1.1 8.3

Aauabc oreamstns exposed to
sediment di Meandenne

c Road t2rtek

1.9 '1,8

234 1..auieraouth bass axoosed to
sediment in Lake Worii.

.2 1.8
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7i) Landfill No4 3, Landfill No4 4, and
Meandering Road Creek

This section discusses and presents the rernediation goals, descriptions of alternatives, and
comparative analysis of alternatives: for Landfill No. 4, Landfill No, 3, and Meandering Road
CreeL Landfill No, 4, Landfill No. 3, and Meandering Road Creek were combined to develop
alternatives because they have similar contamination problems. Lake Worth sediments in the
inkt where Meandering Road Creek enters lake Worth also are included in this set of
alternatives,

7A RernediaUon Goals

The remediauon goals for soil at Landfill No. 4 are

* Prevent human ingestion of B AP at concentrations that cause an excess ILCR.

Prevent ecological exposure to concentrations of arsenic, cadmium, and copper from causing
harm,

The remediation goal for soil at Landfill No, 3 and the sediments in Meandering Road Creek and
Lake Worth is

Prevent ecological exposure to concentrations of copper. lead, and zinc in Landfill No. 3 soil
and concentrations of silver and Aroelor• 1254 in Meandering Road Creek sediments from
causing harm.

These remethauon goals are. developed to he. protective of human health and the environment.
The cleanup levels established for this site are based on these remediation goals and on reducing
the ill or the FIQ to 1.0 and the 11CR to LU x 10 ,

The coil at Landfill No. '.1 has concentrations of flAP that result in an incremental cancer risk of
1 .6 ,, 1 0<'. which s within the acceptable risk range . Ahhough the. risk to human health is within
the acceptable rkk range, aiternati yes were evaluated to determine if any significant risk.
reducuon could he ac.hevcd throurrh a reasonable dearee of remediation.

Levels of arsenic. cadmwn, and copper i.n the soil at Landfill No. 4 could cause harm to mice.
i.,irnune the exposure of mice to the presence of arsenic, cadmium. and copper at Landfill No. 4
to I Is \ ft tu 29 I g ig 3a o p kg ai c o' mci iPc' t cIv would reauce tLa
epective HQs to 1 .0. Limiting the eaposure. of mice to copper, lead, and zinc contamination at
Landli 1 Nu L c ft w c' O n e ks d I 000 mng4 g rc3ptt cely wnuld reduce
the respective HQs to 1.0.

Concentranons of silver in the sediments of Meandering Road Creek could cause harm to aquatic
insects and minnows, Reducing silver concentrations i.n the sedinte.nts in Meandering Road

I he Dc, < Sn'rrsu F /
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Creek (and Lake Worth) to 1.0 mg/kg would reduce the HQ to LO. Thepresence of the chemical
Arodoo 1254 causes potential risk to largemouth bass. Reducing the levels of Aroc1or 1254 to
0.1 mg/kg would reduce the HQ to 1,0.

72 Description of Alternatives

The alternatives developed for Landfill No, 4. Landfill No. 3, and Meanderinz Road Creek use
eagpnu suhdt Ca Ofl intl (It posal in a nazcrdk u sa<rc Ldfill, and monitonng These
arternati yes are:

Alternative I. No Action selected alternatIve)

* Alternative 2a, Capping Thai Addresses ihman Flealth Risk Areas

Alternative 2h, Capping That Addresses All Risk Areas

Alte.rnative3a, Removal and Disposal That Address. Human Health Risk Areas

Alternative. 3d, Removal and Disposal That Address All Risk Areas

Mternative 1, No Action (selected. alternative)

Prescnt 'Vt' 373 .000
implementation Time: 0 months

This alternative assumes theme w;.tuld be no additional aenvittes to remediate the contaminated
suit hut does include monitoring of contaminant levels in the surface water and sediments in
Meandering Road Creek and Lake Worth. Monitoring will continue as long as contamination

ri p s I ardti I No + an I m ft I No s an I in ednicnts n Mea idcrmg Pond C reck
or until the Air Force, EPA, and State of Tex as agree that monitoring is no longer required. The
cnoritorrne Is described in more detail in Section 7,4, ''i'he Selected Remedy.'

11 mont tom irra indicates that he concentrations of contaminants will cause unacceptable risks to
tire aquatic environment orMCL.s to be exceeded in lake Worth, appropriate remedai actions
still ne taken. ken reaial actions may include removal of the sediments or containment of
contaminants in the landfills that are causing the unacceptable risks or contamination levels.

Alternative 2a Capping That Addresses Human Health Risk Areas

Present Worth: 5430,000
Implementation Time. 12 months

Decidon Summary
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Ahernative 2a involves canping areas to ntain BA? contamination in the soil (areas with
contamination that exceedshuman healthrisk threshold values) to eliminate the exposure
pathway to onsite workers. Components of this alternative include

e Place a cap over Landfill No. 4. The cap could be constructed. of material such as concrete,
clay, or synthetic material.

MonItor contamination ill Meandering Road Creekand Lake Worth to determine if
contaminants from Landfill No. 4 and Landfill No, 3 are leaching to the surface water.
Monitoring will continue as long as contamtnat ion remains in Landfill No. 4, Landfill No. 3,
and Meandering Road Creek sediments..

This alternattve does not involve excavation of BAPmontaminated soil and does not include
areas at i..andfili No. 3 and Meandering Road Creek where there is a potential for excess
ecological risk.

Alternative 2h, Capping That Addresses MI Risk Areas

Present. Worth: $473,000
irnnle.nientation Time.: 12 months

Alternative 2h involves capoina areas to contain BAP contamination in the soil (areas with
contamination that exceeds human hea1th-risk threshold values) to eliminate the exposure
pathway to o.no:ite workers and removal of soil and sediments that have the potential to cause
excess ecologIcal risk. Components of this alternative include

Excavate 185 yd' of soil contaminated with copper. lead, and zinc at Landfill No. 3 and
place the soil on landfill No, '4

Remove. 177 yd1 ot sediments contarmnnated with silver and Arocior 1254 from Meandering
Road Creck and Lake Worth and place the sediments on Landfill i"o. 4.

l>lace a cap ove.r Landfill No. 4 after soil from Landfill No. 3 and sediments from
Mcandertng Road Creek and. Lake Worth have hecn placed on the landfill.

Monitor contamination in Meandering Road Creek and Lake Worth to determine if
contaminants from Landfill No. 4 and Landfill No.3 are leachtng to the surface water.
Monitortng will continue as long as contamination remains in Landfill No. 4, Landfill No. 3,
and Meandering Koao C.reex seennents.

Alternative 3m Removal and Disposal That Address Human Health Risk Areas

Present Worth'.. $19.1 51.0(X)
implementation Time: i ' months

The CiedOon Sinnmarv FINAL.
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Alternative 3a involves removing approximately 32,000 yd of BAPcontarninated soil (areas
with contamination that exceeds human he.althrisk. threshold valuesi and transporting the soil to
a haxardouswaste landfill. Components of this alternative include

Excavate 32,000 vdi of BAP-contaminsted soil at Landfill No, 4,

Place the soil in suitable containers for transportation.

Transport the soil to a hazrtrdouswaste landfill.

Stahthze the soil before disposal.

Establish site safeguards such as storimwater controls.

No monitoring is required with this alternative,

This alternative does not includ.e soil areas at Landfill No. 3 and sediment in Meandering Road
Creek and Lake. Worth where there is a potential for excess ecological risk.

Alternative 3b, Removal and Disposal That Address All Risk Areas

Prcsent Worth: Si9,2.44,000
Implementation 'Lme.larnonths

Alternative 3b has all the components of Alternative 3a except that this alternative also includes
removing contammnateo sediments in Mcandering Road Creek and contaminated soil from
Landfill No. 3. Components of this alternative include

Excavate .32,000 of BAP contaminated soil atl.,aridfili No, 4.

Ext exam i 33 p3 oi' soil contaminated with copper. lead, and zinc at Landfill No. 3 and
traiwpo;'t to a soiiCwastc landfill.

Rcnmve. I 77 vch of sediments contaminated with silver and Arociori254 from Meandering
Road Creek and Lake Worth and transport to a solid -waste iandftli.

Place the soil from Landfill No 4. l.andfili No.3, arid Meandering Road Creek in suitable
containers for transfmrtation.

lrans.port the soil to a hazaidouwwaste landfill,

Stabilize the soil before disnos al.

No rnoaitonng ts iequired with this alternative,

F{NAt.. The Dedsori Surnnnry
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73 Comparative. An&yskofMternatives

Alternatives must he evaluated against the nine criterIa specified in the NCR Figure 74
presents these criteria. A comparative analysis of alternatives for Landfill No. 4, Landfill No. 3,
and Meandering Road Creek arc given in the following text and are suni.marized in Table 7—1.

Overall Protection of Human Health and the Environment

All the alternatives, including the selected alternative, Alternative I, No Action, are considered
protective of human health and the environment. The No Action Alternative results in a human
health rirk. of 1.6 .x ICY' 11CR from concentrations of IMP left in Landfill No, 4. This risk is
within the acceptable risk range for human health. The No Action Alternative, was deemed
acceptable even though the. ERA determined ihere i.s the potential for excess ecological risk.

Three factors were considered in determining that no action to mitigate the potential for
ecological ns.k was acceptarde. One tactor was that the conservative manner in wnich potential
ecological risk, was determined likely overestimated the risk. Another factor was that the
caicuiated HQs were relatively close to an HQ of 1.0, the threshold value. The third factor was
that the risk was to prey species (i.e truce and minnows) and not to predators such as hawks or
largemouth bass.

Alternatives 2a and 3a both reduce the potential for human exposure to below an ILCR of
1 0 x I 0. However, these. aiternat yes do nol. reduce the potential for excess ecological risk.
Only Alternatives 2h and 3b reduce both human health risk and the potential for excess
ecologtcai risk.

'['he se.iccted altcrnattve. Alternative I, No Action, provides protection within the acceptable
range for human health. 'I'hc. selected alternative does not reduce the potential ecological harm
there is a potential for harm to mice and aquatic organisms and largeniouth bass from

contaminants in sedmcn1) . .llowevcr, the. No Acaion Alternative was deemed to be acceptaale by
the Air Focce, the EPA, and the State of Texas.

Aliernauves Pa and 3a are protective of unman health hut are the same as the No Action
Altcra we for mitigation of ecological risk. Aiternati yes 2h and 3b are protective of human
health and cducc ecological risk to below threshold values.

Compliance With Applicable or Relevant and Appropriate Requirements

All the alternatives can mnce.t the requirements for compliance with chemical—specific, action—
specific, and loc.ation•specific applicable or relevant and appropriate requirements (ARARs).
Table 7•2 summarizes the ARARs for all the alternatives.

The '3c r,nn.a',
'7.0 handful Nca. 3 and 4 and MeanS raw Road Cheek JuJy 1996
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The following nine crtteria are used to evaluate alternatives. Overall protection of human health and the
environment and comnliaoce with applicable or relevant ansi appropriate requirements (ARARs) <unless a
snectftc ARAR is waned; an .. ';.: .. . .: to he the selected alternative.
Lonctertn effectiveness and . : . :ç reductton of toxicity.
mohihty; d cost are the baiwwimsg crirerkt that are used to compare and weigh
the major . :wo criteria. State acceptance and community
acceptatrc . .. me based on input from the State of Texas or the
puohc and nay he. used to modify an alternative or select a. mlml'ihrent alternahve.

Threshold Criteria

Orerailproteaion of korean health aid the envworirnenr addresses if an alternative can adequatety protect
human heahh and the environment, m both tue sltomt and lonyterm. from onacceptable risks posed by haiardous
substances, pollutants, or contamrnnants present at the site he elirtnnatmg,reductng, or controlling exposures to
contamination Overall protection of numnan health and the envtronmentdraws on the assessments of other
evaiuauon critena, especially i.nngtertn effectweness and perrnarLence, short-term effectiveness, and compliance
with ARABs.

&nnpliance with ARARr assesses if the alternatives attain ARAR.s nnrlet Federal environmental laws and State
env;ronmentat laws or nrovidc a hasis fot invoking a waiver.

Bahmeirtg Criteria

Lamg4errn dft di recess ardpernranerwe assesses the ahxlity ni an alternative to poviIe lone-term protection
alter remediatmon goals have been met, along with the decree of certainty that the alternattvewill prove
successful.

J?ethrction of toxicity, mobility, an nolame throng/i t-reatrncrrt evaluates the degree to which alternatives employ
recvcl;ng or treatment that reduces toxicity, motiiiity, or volume. tnciudtng how treatment is used to address the
prmcpai tttreats l:osetl by the site.

St;on—term eufeerit'eac'ss addresses the time it takes for an altemnanve to he nnnlernented and the potential effect
on human health (incladinc the cotnrnunnv and workers t and the envrronment darrng unplementation.

Jnmplcmnenrahwn evaluates the ease or rlifhcuity of implementing he alternatives lmnpietnentabiiity considers
technical lensibthty tee.. technical diffsaulttes and tmknowns associated with the construchon and operatton of
the technolc-ey , admmnisttatve (easihhtty tee., activities needed to coordinate with other offices and agencies).
and a'arlahi tv et services and matertals.

Gas; ncludes capital costs, including both chrect and tndtrect costs, annual operation and maintenance (O&M
costs, and net present vahie of cal:iit.al anc O&isf costs. Cost ms considered and compared to the benefit that will
result ti nra mrnpleraemttmng the alternatmve,

Modifying Criteria

State acceptance cnr:siuers the. conce.m ns of the State on the alternatives and offers comments. The State may
agree with, ..;lpose, or tias'e no comment on the proposed remedy.

Cammnni acceptance aliow for a ouhhc c.ornmne'nt permod whe.n interested persons and organrzations can
comment on the proposed remedy. Evaluating community acceotarmce includes determinine which comt>onents of
the alternatives interested em ions tn the commun;mv support. nave reservations about, or opl:iose.

Firrurm. 71 . Evaiuauott Crilet'i..a Sr;ecifi.eri in the National Contingency Plan

The Decision Summary
tI landfill Nos S and 4 and Meanrlenng Road Creek
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TaMe 7—2. Summary of ARARs for Landfill No, 4 Landfill No, 3 and Meandering Road Creek

':::::ww::: zzz5
COm2!!ance Aspeetc Mte.rnath'es

ins 04fustnal se reguiath>ns establish cc ovens Sets requirements tiM storage. 2t', So. Sb
Waste Meroent stanaaras of o don Rn all aspects of . .

Regu at ans (i'exas the at nage non and control 4' .

Aonumsuatsve Code hazatdous waste generated so the State sediments. if it meets the
[TAfl. Tale SO, of esoe,, Land thsptmd ressriotttms aelinit:on of hazardous waste.
Chaptet 335) would detetenine if e.seas'ated soil Eacavated soil hoot Landfill

could he ptaced m a Resoute'e
Conservation and Recovery Act
landfill.

No. 4 was assumed to he
hazardous waste and would
require treatment before
disposaL

CWAt (Section 404) Act. commonly known as the CWA.
governs the control of pot lu.tion of the
oatotfs surface waster. 'the objecuve
of site OWA is to restore and maintain
the cttetrueai. pnysaca and biological
bryant of site natiorrs sutface wetet
Section 404 of ttte OW/s ssddtesses
suriacrewatet dredging and fitting.

management arid erosion control
during consr.nsc.tion of a cap or
eaeavation of soil for
transportation. Also. controls
credging of the sediments from
Meandenog Road Cteek and
Lake Worth.

No ARARs ichetnicafi, actton or i.ncatioruspeeific ARARs; are applicable to soil and sediment
contamination at Landfill No. 4. Landfill No. 3, and Meandering Road Creek. Therefore.
Alternative I, No Action, would comply with ARARs.

Alternative It, Carming That Addresses Fiur tan Health Risk Areas., tnvolves the capping of sot!
contamination at Landfill No. 4. Selection of Alternative It t'equires compliance with
Section 4(114 of the Clean Water Act, a chemicafispecIfic ARAR. ThIs ARAR sets requirements
for stor.rtuwate rrnanagety.tent and erosion control during construction of the cap over
Landfill No. 4.

ARARs for .Altet native It consist of the Clean Water Act (Section 404; and Texas Industrial
Waste' Managenre.nt Regulations t. Texas Admintsu'ative. Code [FAG], Title 30, Chapter 335;,
whtch are chemicatispecific ARARs . Section 404 of the Clean Water Act sets requirements for
storm-waler management and erosion control during construction o.l the cap on Landfill No. 4
and dredp.tng of sedir.nertt from Meandering Road Creek. and Lake Worth. The Texas industrial
Waste Management Regulations w.tll determine the storage. treatment, and disposal requirements
for soil and sediment excavated front Landfili No.3 arid Meandering Road Creek.

AR R5 for Alternative 3a, Removal/Disposal That Addresses Human Health Risk. Areas, consist
of the Clean Water Act Section 404 and Texas Industrial Waste Management Regulations
(TAG, Title. 30, Chapter 335;, chemical-specific AR.ARs. Section 404 of the Clean Water Act
sets requirements for stormmwaler management and erosion control during excavation of soil
front Landfill No. 4. The. Texas Industrial Waste Management Regulations will determine the

FINAL The Decision Summary
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storage, treatment, and disposal requirements for the soil excavated from Landfill No. 4, Land
disposal r strictions woukl determine if excavated soil could be place in a Resource
Conservation and Recovery Act (RCRA) landfill. ARARS for Alternative Sb, Removal/Disposal
That Addresses All Risk Areas, are the same ARARs as for Alternative3a.

LongTerm Effectiveness and Pen.nanence

The selected alternative, No Action, provides longuerm effectivenessbecause residual rIsk from
existing contamination will he within the acceptable range. The alternative also is permanent.
hut, compared to the other alternatives, it is the least effective and provides the least permanence.
However, monitoring will he conducted toensure that the selected alternative maintains its
required effectiveness and permanence. All the other alternatives provide longterm
effectiveness by reducing risk to levels below the threshold criteria. Long—term effectiveness is
the htghest thr Alternatives 3a and 3b because the contaminants in the soil are stabilized before
disposal at an off-site location. The. selected remedy will ensure the remediation goals are met.

Reduction of Toxieity Mobility, or Volume Through Treatment

The selected alternative provides no reduction in toxicity, mobility, or volume through treaux.tent.
Alternatives 2a and lb also provide no reduction in toxiciry, volume, or mobility through
treaunent. Although mobility is not reduced through treatment, the mobility of the contaniinants
is reduced because the cap on Landfill No. 4 will reduce storm—water infiltration into the landfill
that could mobilize the contaminants,

Alternatives Sa and 3h arc the. only alternatives tha.t use treatment (stabilization) to reduce
mnhihty. 'l'reatrne.nt of the. excavated soil will involve testing to determine, if it is hazardous
waste. Soil that is hazardous waste will need to cornpl with land disposal restrictions in
40 CIPR 26t'4 No reduction in toxicity or volume of contaminants is achieved with
Alternatives Eta and 3h. Alternative 3h provides the greatest reduction in mobility because it
comoders areas with potential ecological risk.

Short-Term Effectiveness

The selected alternative. No Action, is the best for short—term effectiveness because it has the
least risk to workers and thee ommunitv during implementation of the alternative. It also has the
shortest project life for implementatton. However, Alternatives 2a, 2h, Eta, and 31 also provide
cuod short-term effectiveness because risk to the community and workers will he minimal and
the alternatives will he. comoleted within I year.

Alternanve $b involves the greatest shop-term rtsk because of excavation and dredging
activities in wetland and stream areas and transuortation of contaminated soil and sediments.
Alternative 2b involves the same excavation and d.redaing ac.ttvities as Alternative 3h.
Alternau;e Eta involves the same transportation activities as Alternative 3h

The Licoston Summers' FINAL
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hnplementabffity

The selected alternative, No Action, is the easiest to implement, involving only monitoring
activitres. The other alternatives use established technologies, arerelatively easy to implement.
and should he successful from a construction standpoint. Comparatively. Alternatives 3a and 3b
are the most difficult to implement.

Cost

The No Action Alternative, is the best alternative in terms of cost because it requires only
monitoring. The estimated present worth cost of the selected alternative is $73,000.
Alternatives 3a and 35 have significantly hip.lier present worth costs of $19,151,000 and
$19,244,000, respectively. These higher costs are because the excavated soil is assumed to be
c as.,0i d 'aruou' atc 1 1 r sa , rqmrir: tm oauon it'd expenstv& dtsporl fees
The present worth costs for Alternatives 2a and 25 are $430,000 and $473,000, respectively, and
inols. . tppina ana irooit mug 'in 'dternativ. 2' an 1t ipmg mon tormg and dredgi ig for
Alternative 2h.

State Acceptance

TNRCC concurs wrtli Alternative 1, No Action, as the selected remedy for Landfill No. 4,
Landfill No.3, and Meandering Road Creek.

Conmmnity Acceptance:

The Air Force sohcted input from the conununity and 1mm members of the Restoration
Advmsorv Board on the rernediation alternatives proposed for Landfill No. 4. Landfill No. 3, and
Meanderms Road Creek. The comments received from the public and Restoration Advisory
Board numbers indicate tha.t the community will accept the selected remedy with monitoring of
contarrnnaoon levels in Lake Worth and Meandering Road Creek.

There is sonic concern by members of the public about leaving the contamination in the landfills
and the resulting effect on contamination levels in l.,ake Worth. The city of Fort Worth, which
ohtarn, donking water from i..ake Worth, was especialmy concerned about contamination leaching
from the landfills and emerinc Lake. Worth . All comments received during the public comment
period and the Air Force responses are in Appendix A, "Responsiveness Summary."

74 The Sektcted Remeth

The Air Force, with the concurrence of the EPA and. the State of Texas, has determined that
Alternative I , N( meets the threshold criteria, while providing, the best balance of long
term cffectiseness and permanence: reduction. in toxicity, mobility, and volume; s.hortterm

i—ic FtNAL The .Decnacir Summary
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effectiveness; impiementability;. and costs while being acceptable to the State and community.
As presented in Section 7. .1 , the reinediadon goals for Landfill No, 4 are

* Prevent human ingestion of GAP at concentrations that cause an excess ILCR.

+ Prevent ecological exposure to concentrations of arsenic, cadmium, and copper froiri
causing harnv

The remedintion goal for soil at Landfill No. i and the sediments in Meandering Road Creek is

Prevent ecological exposure to concentrations of copper, lead, and zinc in. Landfill No. 3 soil
md concer in on' ofv,er d \i ,Jo 24 u Mc indtring Road Creel seWn cnts from
causing harm,

Alternative 1, No Action, meets these remedration soals because the current risk to human health
from flAP is l 6 x Icr JLCR, which is within the acceptable risk range. Existing levels of
contarmnauon show a potential for excess ecological risk; however, a risk management decision
was made that no action is acceptable because of the conservative manner in which ecological
risk was calculated, the lack of risk for predator species, and the calculated risk was not
significantly higher than threshold levels,

The. selected remedy wili. ensure the remediamion goals arc met by

* Montorimw the contarnicumt levels in the surface water of Meandering Road Creek. Monitoring
svl i be conducted semiannually and. samples ',viil he analyzed for VOCs and metals. The

rc ol mow oing ni h. icuaced d c' ntarnn on k et lx contrnue o tie hnt and the
Air Force, EPA, and State of Texas agree to tie reduced monitoring. During the remedial
design phase, the Air t'orce will submit to EPA and the. State of Texas for their concurrence a
detailed monitoring pian defining the frequency of sampling., sampling points, and an analyteT d I J n onu i na pL i uia r ci sh"l th Ia m the Ixumptions ci ucd here

* implementing eormecdve measures if monitoring indicates the concentration of contaminants in
Meandering Road Creek are increasing to levels that may cause excess risk or MCLs are being
excecriec in Lake Worth. A TCE concentration of approximately 5,000ug/L is the level that
may cause excess risk in Meandering Road Creek surface water, based on ecological risk, The
I mar MCI.,s of concern for Lake Worth are TCE with an MCL of 5 ug/L. cis I ,2DCE with

<1 ML ot iii I a IY.,E iti Mc 1 100 pofL anti vinsl ebb ide with an
MCi.., of 2. ugiL. Cut tective measures that may he taken include capping or enhancements to
the vacuurmenhanced e.xtracuon system at Landfill No3. Exeeedance of MCLs will he
determined on a statistical basis.

* implementing contingency measures if monitoring indicates an increase in the concentrations
of contarmnants, Contingency measutes will rnclude removal or containment of the source
rnate.riai that is causing the increase in surf acewater contamination. One contingency measure

t r b.u ;< S 'rrn c FtkI
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the Air Force has voluntarily installed, and is operating, is the vacuum-enhanced extraction
system at Landfill No. 3, as described in Section 2,2, "Interim Remedial Actions"

The primary factors for selecting Alternative 1, No Action, was that it met the threshold criteria
(protection of human health and the environment and compliance with ARARs) and was the most
cost effective of all the alternatives. Because therern.ed.iation goals are already being met, the long-
term effectiveness and permanence for the selected remedy is good. Short-term risks are minimal
for the selected remedy, the least short—term risk of all the alternatives, because this alternative only
involves monitoring and is readiiy implemented. The selected remedy does not satisfy the statutory
preference for treatment as a principal element.

75 Statutory Determinations

The most important aspect of the selected remedial action is to be protective of human health and
tue en' nOtsn cot Secu "t '21 ofke.R( L \ a so rtqmr that the selected remedud a mn comply' I 4 PARs ,.jbi th uncet Federil ot S'a'c lane'. ink'. a '.s,.uver is grantee In addition, tne
selected remed.y must he. cost effective and use permanent solutions or resource—recovery
technologies to the maximum extent practicable, Section 121 also contains a preference for
remedial actions that use treatment a.s a primary element. The following text discusses how selected
remedy. Alternative I. No Action, meets these statutory requiretnents.

Protection of Human Health and the Environment

The selected remedy, Alternative .1, No Action. is urotective of human health and the environment
because c.sisting contamination levels do not cause excess risk or are considered acceptable. The
most significant human health risk is caused hy concentrations of BAP in the soil at Landfill No. 4.
( " t." drau as ot '1 P n thc od it Lanill \ 4 a human health rick ut I 0 s 10' IIICR
which is within the acceptable ranste of 1.0 x 10 to.l .0 x l 0 ILcR.

Concentrations of metals in the soil at Landfill No. 4, soil at Landfill No.3, sediment in Meandering
'fo.w ( r I n C warner i i ik V ott wart de -n n ci to ha' e the potential to a 'a CXCcss

ii .. r b Il-c pu o ' ' c oloLal 'ha s fl rnards to prey species Ic g mice
minnows. and aquatic organisms) and not to predator species such as hawks or largemouth bass.
One sediment sample from Lake Worth has a concentration of Aroclor—l 254, a PCB compound,
high enough to poteni iaily cause excess risk to iargernoutn bass.

Three raamars' factors were considered in determining that no action to mitigate the potential for
ecolorrcal risk was acceptable. One factor was that the conservative manner in which potential
ecological risk was determined likely overestimated the risk,. The ecological risk assessment
assumed that the prey species or a iarge.mouth bass would live its entire life only in the area with
tue contamrnation. Figure 5—2 shows the. sample locations that had concentrations high enough
to potenlially cause excess risk., The samole locations are isolated, indicating an animal or a fish
probably would not spend its entire life, in the arear. of contamination. The second factor was that
the calculated ilOs were. relatively close to an MV of 1 .0. the. threshold value. The third factor
was that the ris.k was primarily to prey' species and not. to predators.

EtNAL The Decihon Summary
7.0 Landfill Nes, 2. and 4 and Maandermn Road Creek



cot o
Compliance With Applicable or Relevant and Appropriate Requirements

No ARARs are applicable to soil and sediment contamination at Landfill No, 4, Landfill No. 3,
and Mtanuu'ine Road reek Iherefore Aliemattat I, No Action, won d comply vvh ARARs
and no waiver of ARARs is required to implement this ahemative.

Cost Effectiveness

'1 he No 'suion AL nstrse the voçt cost c fit' <?t U in in iging nsk to human health anc the
environment to within acceptable limits It is the least expensive alternative, only involving the
cost of monitoring.

Use of Permanent Solutions and Treatment or ResoureeRecovery Technologies to the
Maximum Extent Practicable

The selected remedy, No Action, uses permanent solutions to the maximum extent practicable,
consderne cost effectiveness and the existing risk to human health and the environment from
contt.uninaion rernainmg at sites.

Of the altcmnative.s that are protectve. of human health and the environment and comply with
AR \P It u_urn ,rria i" ..Ls I r hcc b dan t ol lo 'um4ei ii effectrcenesa and
permanence: reduction in toxicits, mobhty, and vosume through treatment; sh.ort4erm
effectiveness; impieme.ritahility; costs; and the statutory preference. for treatment, while
consicering State and community acceptance.

Preference for Treatment as a Principal Element

Treatment of the contacnination at Landfill No. 4, l.andfihi No, 3, and Meandering Road Creek is
not icqutIco because the existing risk to human health and the environment is within acceptable
1inm. However, because contamination will remain on site, a review will be conducted 5 years

I St u H r rot ,1 a P T a onls a n 'ol'eu u, inc emedial action is
i em i V at r ng is ongou a v Pie ue a id therefore th r rnt mal
action ll beam imnrnedateis aftet the ROD becomes effective.

Documentation of Significant Changes

I v 1 INCJ IL/i S t\ e cawc tot an i,. eon 'ut a Not an bet l99 Th Proposed Plan
iLL in U e No ion a the rlectcc r arn pe The Air Porte reviewed all

r P r to ii in 'iL it ta'imni ad Jan " the puhL can inrit period Ioninieut h members' L. IL. vnAion Arc i o'- Be iii n oh nclorc u d dt-ing hr puhL comment peiiou also
were reviewed. After review of these comments, no significant changes to the selected remedy,
as oricinallv identified in the Proposed Plan, were made

De on 'tai 'u i
It) t.anna)t Ntis 3 and 4 and Mcaniieetn, Road Caeh. '"Y
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tO Paluxy Aquifer and UØper Sand Groundwater

Si Remediation Goals

The remediation goals for the Paiuxy aquiferare to prevent future human exposure by ingestion,
mhala ion eanng shoei nu an 1 dcrmal zx ou'e irir howen ig to TCE concenir stion
exceeding. 5.0 pg/U and to concentrations of L2DCE isomers exceeding 70 pg/U for
cisJ2$)CE and 100 pg/U for ;rwroi,2DCF

The remediation goals for TUE and 1. ?2DCE eoncenrrations in the Paluxy aquifer are based on
the MCLs set in the Safe Drinking Water isct.A ILL level of 5,0 pgfL results in a cumulative
future risk, of 1.7 x i0' lUCK, which ts within the acceptable risk range of 1 .0 a I 0'' to IA) x
LUCK. The risk for exposure to levels of 70 pg/U for cofic-DCE and 100 pg/U for
trans• I ,24)CE results in an EQ that is less than 1.0. Current TUE levels in the Paluxy aqwfer
are as high as 100 p giL,

The remedial action objective for groundwater in the Upper Sand is to prevent contamination in
the Upper Sand from causing TUE contaminant levels in the Paloxy aquifer to exceed 5.0 pg/U.
The Upper Sand. groundwater is only found in the area of the East Parking Lot. A TUE level of
400 pgfL in the Upper Sand groundwater was determined adequate to prevent contaminant levels
in the Paluxv aquifer from exceeding .0 ug/L. The TUE level of 400 pg/U is based on a mixing
calcuiat.iorr that estimates a volume and co.ncentraoon of Upper Sand groundwater that would
mix with a volume of clean Paluxv aouifer groundwater, Current contamination levels in the
Upper Sand groundwater range from Ni) to approxunately 10/100 pg/I...

8.2 i)ocumentado.n of Significant: Changes

The Pron< sed Plan was mleased for public comment in November 1995. A. draft of the Proposed
El an was released to members of the Restoration Advisory Board before the public comment
penod. The Draft Proposed Plan identified Aiternat die 3n, Groundwater Extraction With Air
Strippng, as the selected alternative. Menrbeo, of tue Restoration Advisory Board expressed
currsderahle concern about the use of air stripping because contaminants would he released to
the atmosphereS Considerina the concern expressed by members of the Restoratior.i AdvisoD'
Board, the Air Force chose Alternauve 3b, Groundwater Extraction With Ultraviolet Oxidation,
as the selected alternativc.

The Final Prorosed Plan dated November 1995 identified Alternative 3b, Groundwater
Extraction With Ultraviolet Oxrdation, as the selected aite,rnative. Alternative 3b was presented
a I sJ t& r ua u mc b i mu n' ii toe P or s d av Tb.. \u F irt e r vteved
all written and oral comments submitted durrng the publIc' comment period.

After review of these comments, the Air Force changed the name of the selected alternative,
rdternatvc. .3h, from "Groundwater Extractron and Treatment With Ultraviolet Oxidation" to
"Groundwater Extraction and Treatment With Near"Zc:ro Off t7as Emissions." The name of the

•}" DecLsur Summrtrs flNAt1
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alternative was changed to allow use of other technologies that would result in nearzero offgas
emissions. The alternative is still based on using. ultraviolet oxidation (a technology with near—
zero off-gas emissions but accommodates the use of other technologies such as air stripping
with off-gas treatment if that technology is deemed more appropriate during remedial design.
The selected alternative still meets the pubhos concern of minimizingcontaminants released to

the atmosphere.

843 Descriptkm of Alieniati yes

Three alternatives were developed to address contamination in the Paluxy aquifer and Upper
Sand groundwater in the Paluxy Formation. Alternative 3 is presented as Alternative 3a and
Alternative $h because two difkrent approaches to treatment of the extracted groundwater were
considered, Several treatment processes were screened in the Feasibility Study. Treatment by air
stripping with no controt, of off—gas emissions and ultraviolet oxidation (a technology that limits
off-gas emissions to a minimum) were identified as the best processes for contaminated Paluxy
croundwater The alternatives, make use of treatment., containment, and institutional controls.

+ Alternative I No Action

Alternative 2. Aite.rnate Water Supply

Alternative 3a, Groundwater Extraction and Treatment With Air Stripping

Alternative m, circ ndwater F..xtracuon and Treatment With Ne.ar•Zero Off—Gas Emissions
(selected remedy)

Alternative I No A chon.

Present Worth: $274,00ti)

lnipiernentauon Time: (1 years

Alternan e I, cAc non, assumer. that no additional activities would he conducted to remediate
TUE ani I DUE contaminatoa in the Paluxy aquifer and. the Upper Sand groundwater. The.
ony aetlvty in the alternative is rnonitorina to track the movement and contaminant levels in the
aquifer . Montocing will continue as long as contamination exceeds remediation goals in the
Paiuxv agwter and Terrace AUuvial flow system The mpiementation time of C) years does not
nielude the en eth of time that mnonitorns will he renuired. Monitoring will continue as long as
contanunant lccls cxc.eed rernedration goals in the Pa.luxy aquifer and Terrace Alluvial
flOw system

Alternative 2, Alternate Water Supply

Present Wra'tt 5932.0(X)
hnrilemcntation Time: I year

SINAi. The Decision Summary
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Alternative 2 supplies a source of water for the city o.U White Settlement that would not he
jeopardized by TCE and I ,2 DUE contamination. New water supply wells will be drilled into the
Travis PeakiTwin Mountain aquifer, the aquifer below the. Paluxy aquifer. The Travis
PeakTfwin Mountajn aquifer has proven production rates and water qualIty and currently is being
used by the cities of Fort Worth and White Settlement,

This alternative also includes monitoring the TCE plume in the Paluxy aquifer and Upper Sand
groundwate.r to track its movement and concentration levels but does not include any extraction
or treatment of contaminated groundwater. Monitoring will continue as long as contamination
exceeds remediation goals for the Paluxy aquifer and Terrace. Alluvial flow systeflL The
implementation time of 1 year does not include the. length of time that monitoring will be
required.

Mternative 3m Groundwater Extraction and Treatment With Air .Stripping

Present Worth 52,541,000
imnlementation Time 3 rears for Paiuxv aquifer

1 5 years for tipper Sand groundwater

Alternative 3a uses extraction and treatment with air stripping to remove contaminants from the
Paluxyaqumfer and tipper Sand groundwater. Two areas of the Paluxy aquifer are tncluded in
this aiternatmve, an area unuer Landfill No. 3 and an area under the East Parking Lot.
Components of the alternative mnciude

2 Fxtractton of contammnated Paluxr anuilet groundwater from under Landfill No. 3.

• Extraction of contaminated Paluxy aquifer grounuwater lirorn beneath the Window Area of
the East Parkinc Lot flume. Contamination in this area currently is below MCLs but
estraction of groundwater wjfl be nn'matec1 if MCLs are. exceeded.

* Extraction of contaminated tipper Sand groundwater to minimize contamination that moves
vertically from groundwater i a the 'Terrace Alluvial flow system to the Paluxy aquifer.

• 'treatment of the extracted groundwater with an' stripping and discharge of the treated water
to surface water or a sewage reatmnent plant.

• Instailanon of additional monitoring wells in the Upper Sand groundwater and in the
Paluxv aquifer.

• Monuoring ri conta.mninant movement and concentrations in both the Paluxy aquifer and
Upper Sand groundwater. Monitoring will continue, as long as contamination exceeds
remnediation goals in the Paluxy aquifer and Terrace Alluvial flow system. estimated at
15 vear for the Terrace. Alluvial flow svsten).

'Ihe De.c.n Surlimary S3
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Air stripping will be used to treat the contaminants in the extracted groundwater, primarily ICE
and 1 ,2DCE. The airstripping system for this alternative will he a modification to the system
being used for the inteiint action currently operating in the East Parking Lot. The air stripper will
comply with all Federal, State, and local clean air requirements, including those specific to
Tanant County, Texas. Based on anticipated concentration levels in the groundwater, offgas
treatment would not be required to meet thrquality requirements. if the air stripper does not
meet au quality requirements, catalytic oxidation or carbon adsorption will be added to help the
system meet requirements. The cost of catalytic oxidation or carbon adsorption is not included in
the cost estimate.

Remcdiation of contamination in the Paluxy aquifer (i.e., the plume located under Landfill No. 3)
is estimated to take 3 years. This alternative assumes one extraction well in the vicinity of
Landflhi. No. 3 to extract groundwater from the Paluxy aquifer. Extraction of groundwater from
the Upper Sand portion of the Paluxy Formation will continue until remediation or the East
Parking Lot Plume is completed, estimated at 15 years.

Alternative 31,, Groundwater Extraction and Treatment With NearZero OffGas
E.mnission.s (selected remedy)

Present Worth: 3.3.1014)00
1nipienentaton. Time: 3 eals for Faluxy ao,ui.fer

15 years for Upper Sand groundwater

Alternative 3b is the selected alternative for remediatiort of contamination in the Paiuxv aquifer
and Upper Sand groundwater. This alternative has all the components of Alternative 3a except
that extracted groundwater is treated with ultraviolet oxidation (or another technology that would
result ii ncar zero off gas emissions; instead of air stripping. Other technologies may be air
trippinc wilh an ofUgas treatr.nent system that uses vapor-.ghase carbon adsorption or catalytic
oxidation. Ultraviolet oxidation is the representative mc hnology used for evaluation in this
alterrative. Ultraviolet oxidation treatment is a fulls developed technology that uses ultraviolet
light and. ox!dation to destroy cormtarninants in the groundwater and minimizes contaminants
released ta the air, No trcatahilitv tests have been conducted using oltraviolet oxidation at
Plant 4,

Rcmcdtatiunof contamination in ti.ie Paluxv aquifci is estimated to take. 3 years. Extraction of
groundwater front the Upper Sand portmon of the Palttxy Formation will continue until
rentedation of the East Parking Lot Plume. is completed. estimated at 1.5 years for this
altei native.

84 Comparative A nalysis of Alternatives

The selected remedy foi the Paluxv aquifer and the Upper Sand groundwater is Alternative 3b,
Groundwater Extraction and Treatment With Ne.ailero OffGas Emissions. Table 8••• I presents
a comparative analysis of the foui alterrmauves.

5"4 The Dectsaon Summary
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Overall Protection of Human Health and the Ens'ironment

The selected alternative. Aiternathe Th, s protectne ul human health and the environment.
Akerrat ve 2 and 3a also are protet'the of human netdth and thu environment. Alternatise 2,
Alternate Water Suppi), protects human healtn b providing a source ofdrinkmg water in the
Travis PeaktTwnMountain aquifer. Alternative 3a and Altemnatrve 3h provide protection by
removtng the contaninacion in the Paluxy aquifer. Alternative I, the No Action Alternative, is
not protective of human health and the environment because contamination exceeding MCLs in
the Paluxy aquifer is allowed to migrate to drsnking-weter wells.

Compliance With Applicable or Relevant and Appropriate Requirements

Table 8.1 ummarues the ARARs applicable to all the alternatives

Table S—2 Summary of ARA Rs for thc Pahixy Aquifer and Upper Sand Groundwater

!!!!!:h

• . , '.,

Water Standards Drmkmg Vater Standards. These standards stauchuds for
c( T { ' es s ' i thereurelr i s .cjntamnant teseis r

Ca lÀ. Ic SaO' I n d.nt. \SaLr S and Re hi siuer SU\ ef
Cl sit U P a .us Th nk 'ip s\ aer iteaalan n, a' WIne Sc tantn

pose oi these stindards is io ensure the

Wate Quahty
Sureards

quak of sorinee water in the State rnstent
web. oubuc health and enosrnent, protection

treatment systems
would need to be in

Ii I rtt"er rrp'n nil lf'rrltl'tio <I l 11 e4thSta't.
' r in sir s .4nd .A i t n a. s cr'cn

inidi 'er' o
establisnerl m this charter,

t' watcr qualits
s <rd

N it oral f"t{utant
Dio. haite
ithonnation
:asstern NODES,
(40 ClOt Part 403

The I PUPS was designed to retittue tmU
reduce p lunor dPcharges to navigable
waters ol the Umtedluttsv

Discharges from the
treatment systems
would need to meet
the requirements
established in this
AR/sW

3a. 3h

l'exas 'This chapter requires the cor:.trol <it' V{3Cs and Releases of VOCs to Sa, 3h
l'c' u
c:oarot ot

ON Art rdstj,\UCt i'ui"r or'
controls.

'a ii uiedtv
treatment of

}oliot;on from
Solatite: (.traanic
tOrllfiounUs
(TAP, 'Title 3 l ,

groundwater, w'ouhl
need to comply with

regulaoons.
Chapter
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Table 8—2 (Contiftued)e Sununary of ARARsfor the Pahxy Aquifer and
Upper Sand Groundwater

W K Z 2' fl! C E3t1V::t' 5frmnat F

TAG Guidance This document provides yuidance br the ai The chosen air Sn, Sb

Document, emissions from various treatment systems to sppin and
&emp8oo 58 be used on remediation projects, ultraviolet oxidanun

treatment svsems
would comply wnh
the bevels set in this
document,= jt

Alternative 1, No Action, fails to ensure. safe drinking water for the population of White
Settlemen.t in the future and does not provide for remediauon of contaminated groundwater. This
alternative would not comply with. the following kRARs

Texas Dnnkintz Water Standards (Texas Administrative Code [TAC}.Title 31, Part IX,
Chapter 290)

Alternative 2, institutional ControLs, involves procurtng a new water supply for Winte
Settlement, This procurement would ensure that the White Settlement populationis not
adversely afiected by the presumed contamination of its potable t'oduction wells. By providing
a safe potable sva:er supply to the population of White Settlement, this alternative would comply
','th the following ARAR:

Texas Drinking Water Standards rj'a( Title 3 1, Part IX, Chapter 2901

Nowevet, the NCP requires that drinkmgt water anuifers he rernediated to MCLs or nonzero
MCLGs. a specified in the Safe Drinking Water Act. The Texas Drinking Water Standards is
the State standard that incor orates the requirements of the Safe Drinking Water Act.
Alternative 2 does not meet the requirement of remedianng the Paluxy aquifer (a drinkrng water
aquderi to levels set in the Texas Drinking Water Standards.

Alternative Se involves installation of a groundwater extracuon and treatment system to protect
the Whtc Settienae.ut drinking water supply and orovide temediation for existing groundwater
cont aniinaoon. The effluent water from the treaonent system would he discharged to the surface
watec requrtng compliance with the National Pollutant Discharge Elimination System (NPDES).

The treatment system for Alternative 3a uses air stripping to remove, dissolved volatile
contaminants. Air emisstons from the air stripper are regulated under TAG Guidance Document,
Lve'mpoon 55', Removal of contaminants from the g,roundwater would result in compliance
with Federal and State contaminant •le.ve.i standards. Alternative 3a would comply with the
foiiowtng ARARs:

'the Decioon Summary HNAt.
&O Patuxy '1i'. and tiorer Sand (houodvater July l 996
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Drinking Water Standards (TAC, Title 31, Part IX. Chapter 290)

* Texas Surface Water Quality Standards (TAC, Title. 30, Part II, Chapter 307)

National Pollutant Discharge Elimination System (40 CFR Part '403)

Texas Regulation V; Control of Pollution from Volatile Organic Compounds (TAC.
Title .31, Chapter 115)

TAC Guidance Document Eremp;km 68

Alternative 3d also involves installation of a groundwater extraction and treatment system to
protect the \Vhite Settlement drialong water supply and provide rernediation for existing
cv .ur d ate c o arnin it n 'I I . Jlluent w ncr from tI . trea tiert c st& in would be disrh rg 6
to the surface water and would require compliance with NPDES and State of Texas criteria.

The treatment system for Alternative 3d uses ultraviolet oxidation to destroy dissolved. volatile
contaminants. Air emissions from the air stripper are regulated under TAC Guidance Document
Exemption 68. Removal of contaminants fnm the. groundwater would result in compliance with
Federal and State contarninantievei standards . Alternative 3d would. comply with the following
ARARs:

+ Texas Drinking Water Standard.s (TACT, Title.. ..l Part IX, Chapter 29CL)

'lea as Surface Water Quality Standards tTAC. Title 30. Part II, Chapter 307)

National Pollutant ihseharce Elimination System (40 CFR Part 403)

* Texas Rcgulaton V: Control of Pollution from Volatile Organic Compounds ("l'AC.
Tttlc 3] . Chapter il5

TACT Guidance Document Exemption. 68

LongTerm Effectiveness and Permanence

The selected alternative, Aiternatsc 3d, covtdes ftood ion tenn effectiveness because
contaminants are. aermanentix removeci from the acuifdr. Alternative 3a provides the same
degree of permanence as the selected alternative kiternative 2 provides less iongterm
effectiveness and permanence. because eontammation is left in the aquifer. The No Action
Alternanve provides the least longterm effectiveness.

Reduction of Toxicity. Mobility, or Volume Through Treatment

V tc 1' L I d 2 s L u ccl ctto tm tou t rm b I ty n volume of ontaminants Orny
Alternatives 3a and 3d orovide a reduction in mohulty and volume of contaminants through

FINAL 'the Dedsion Summary
5.0 roo Aqw;er and Upper Sand Groundwater
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treatment. Alternative 3d provides more reducuon in toxicity than the other alternatives because
contaminants are destroyed when treating the extracted groundwater. The contaminants are
transferred from the groundwater to the air with. Alternative 3a, Groundwater Extraction and
Treatment With AIr Stripping.

ShortTenn Effectiveness

Alternatives Is and 3d involve the most activities to complete and provide the highest
potential for short—term risk, to thecomnrnumty and workers. The short—term risk, is highest for
Alternatives 3a and 3d because. of the. activities tconstruction and operation of remediation
equipment) that are not included in the other alternauves. These alternatives also re uire the
longest time to comprete; 3 :Years to rernediate. contamination in the Paluxy aquifer and 1 5 ears
fbi.' groundwater remne.diation acuvsties in the Upper Sand. Even though the short-term risk is
highest for Alternatives 3a and. 3d. the risk is expected to he minimal.

There are no expected short—term risks to the community 1mm activities required tom
Alternative 2 . Short-term risks to workers for Alternative 2 would be minimal because the only
activities are drilling new production wells. The No Action Atternauve provides the least
short-terni risk to the community nun workers and the shortest ume to implement because there
are no activities, other than monitoring. that could endanger workers or the community.

implemeutahillty

Alternative 3d is relatively 'ass to imnplemrrent hecati.se readily available technology is used.
Howe ver. when compared with the other alternattves, it is the most difficult to implement
because a ruvolves more acti m'it res Ahernative.3a is. also' relatively easy to inwlement because
r cndr iv uvulabic technoioev is used. However Alternative 3a and Alternative. 3d will he mote
d; it icun to rmotemnent than Artemnattvc I ann tdternatrv'e a. ['he No Actron ?•kttemnattve is the
cusrest to muotentent because it rnvolves only mn.c-nitoring.

The uresent worth cost of Alternative 3d rs. 53, l 01 ,(Y0O, the highest of the alternatives.
Alternative Is ha\ a limber present worth cost than Alternative 3a tS2,54 1,001) because
uitravrolet oxtdation treatnren.t is more expensive than treat.nnt with air stripping . Alternative 2,
Alternate Water Supply.. has a present alue of 5937.300, The No Action Alternative is the least
expensive because it involves only nionitorina. It has a present worth cost of 5274.000.

State Acceptance

'F he 'l"e.xus N atural Resource Corner vat ion Contnu.ssion concurs with selection of Alternative 3d,
Groundwater Extruetiun and 'I reatnscnt With Near Zeru 011-Gas Emissions, as the preferred
remeds tiar conta.minatior:. in the. Paiux aquife.r and Unper Sand groundwater.

TIre I.Jeci.sSumrnrrrv
Sri Pcduxs e'\ urter auc t.ir'rpe tOurct (ircruriv.aer )t3Iy 1996
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Community Acceptance

c u F sucutrd a put. P u h .cnnun , am. Pen r kmberc of 30t Restoration
rv Board r I r ret 3 tm rna'rs pcpo ul fur the Paix\ aquifet an I Upper Sand

groundwater. ide cormnents received, from the public and Restoration Advisory Board members
mdtcate that the eommtmnitv is supportive ot the selected remedy. Alternative 3b, Groundwater
Extraction and Treatment With NearZero Off Gas Emissions.

t o 1 ho tu ( Via pr' c ed o tit flDs/\ Pa Pt ucia cv 'ds ser B ix nad
sir an e flroutmx at& Pun on anC p atreent A it h Ar SLip ung a ow tick the

ai m s c Member h b4. R u am 4 d }\ 1 wJ e cpiessed cOPCCIT uwr di u' ,of air
st'appn t >r rant cot k ta mnanb vou d lx. ri a he to tnt atn1ophew Tr' an

it \ I s i.., t a nom ttai t era a w dv o c n d ar stnprrg vouhf re ea e '5 OCP tO he
p c c l roE ast m VOCS aid .onn diaL to zone ha ma ion Ho a t Ic ci of

VOCs released. to the atmosrThere would be within, the. allowable limits established he State of
iexa reculadons.

On the basis of comments received Porn the public, the Air Force, with the concurrence of EPA
iou 1 St ttc uf IL r air cc Lu Lhcrn tip c n t tru Eat r ti'tlaLtt ,r nd 'A simont

ci \.. /r 0H4P Lot s or a x, ,Lu u in e Alto i Msc it' a t preterred
alternative in the. final Proposed Plan that was presented at the public meeting in December i 995.
df} conirnents receivee durtng the public comment perIod and the Air Force responses are in
Appencix A. 4'Responsiseness Surnmar'.''

&5 The Selected Remedy

he AJ Farce. with the. concurrence of the EPA and the S tate of T eras, has detcrn.'iined that
A tcrriatrr: Pb. Cirnundsvater Extrac:tion and Treatment W 101 NearZero OfCClas Ernisstons, is
Inc beAt mcdv tot achie emc the rcmediation oals and meetine nubile acceptance. As
presented at Scctnn P. the iecn.ediation peals for the Faluxs aqui&r and Upper Sand
ground water arc

Fret tint future human exposure by tncestion. inhahttion dur'ina Stiowertng. and dermal
din n 'it . [CF n at o us cult (1 agE ant Ocan rtrati ins

1 1 ,P'DCE isomers exeeeeina 70 tip/li for cli .74)CE and IOU pg/P for mines- I .2DCE.

tcrt contarnma.uon in the lippet Sand groundwater t'rotrt causing allowable TOil
conatrntnant icvel' (i.e ,.3.U tp/l .i in the Paiuxc hatter to be exceeded. TCE concentrations

it 1,' at "it ml alIt I 'a r t 3 rwct tcrrnnedmI uta ft1
uresent contamnation in the Paluxv aquifer ftut'n exceeding 5/) pg/li.

These couP arc basec; on the Is/liEs for 'CE, cli- I .74/CE. and trace 1 ,2DC'E. The cumulative
I & F u VI hi "ir. c pa a I at tUrt St t I a al csw urr duang showLrtt and

li r \3 p I h r dihfllilipannvtrct ounatd

5,, 0 The t)e sloe Sw-emary
Si) t>aluxv .ke;uhet earl Upper Saaa. (ironndwa!er
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the risk horn exposure to leveL. ofcis4dl•OCE at 70 pg/h and transl24)CE at l0{) pgiL
results in a HQ of less than I P.

The allowable TOE concentration in the tipper Sand rrou.ndwater of 400 p giL is based on. a
mixing caleulatron The miring calculation used estimated horizontal flow in the Paiuxv aquifer,
an allowable TOE concentration in. the Paluxy aquifer of SO pgfi. and estimated vertical flow
tror c icr e A h nil r m i dir t S in :rurth& aer to detnen in 41 ak ts abc
iCE concentration in the Window Area of the. <Terrace Alluvial flow system. The allowable TOE
concentration of 400 pglL deerniined toi the Window Area of the Terrace Alluvial flow system
<54 di i Iosal < a it fc i tnc I r Sanc rrom dv uer beezuw xi me flow in me
I pnei 'iai C r ndv a e o ion We I rr c \ I... i it Ito c system inc remedran p ci hr mc
I md our dw nei ii 3 54'c 1 a U d U 0 400 pg is Cdi tsr no hi ht
protective of the Paluxy aquifer.

On the hasrr. of information obtained durrnr. the remedial investieanonarid the analysis of
remedial alternatives, the Air Force, the EPA, and the State of Texas believe that the selected
groundwater remedy will attain these goals. The selectee alternative meets the remediation
goas by

Extracting, contaminated Paius.y aquifer groundwater from under Landfill No, 3.

o in ot U. inn in Pa < nIt i a o in o t<' noru hr n ith the Winuow tea at he
I Pad in let t o ran n on it i an act n tE w net MCI chit e'iaction ot

t cIa a i I Iv nih it d Mt n edi I Wa cc & t MCL a iit he
Cetera linen on a staN SOCal basiv

* Estracting contaminated tipper Sand ;ronnowatel to minimize contamination that moves
verucalir dora groundwater i r:. the 'I erraee Alluvial flow system to tiie Paluxy aquifer.

I <c a in P 1ac54 ra i dv 0 U. i at ulUat <n ant ctni ha mu IC treated
Water tO surtace water or a sewace treatment plant.

* tnstaihne aCed iona.l rnonlrorirni wells in the Loner Sand rronn.dwater and in the Paluxy
aqnfer to mnonitoi contaminant niovernent and coneentratons in both the F'ahix:v aquifer and
Upper Sand groundwater ionuorinc will continue as icing as contamination exceeds
r a,tii a , i t c Ins & 7 rrt U is i flow S\e n t4tmtcd at
6 i& o N r au -< P nil s

The tieccwtn Sutnmar FINAL S—i I
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A more detailed descrintlctn, of the selected remedy follows. It should be noted that certain

aspects of the selected remedy may change during remedial design. The costs of the selected

remecs are

Capital Cost t. extraction system with air strping) S2,09 I OOO

Present Worta of Operation and Maintenance tC)&M) Costs 4512)00
Present Worth of Monitoring

Worth of Selected Remedy 53,101,004)

C mL are issu n cui in th ft avil tar 1ic. tal mon a! tao ide katu
extraction wells, installation of an. ultraviolet oxtdaton treatment system. nipirig. from the
e a it \\ ii. n a disc h Vee vcr lecri ic 2 a inn c tto's at d ins'al atio'i of m in tot inn

wells. O&.M costs would include electrical requirecrients. water sanping for compliance, and
equipment maintenance and replacement. Mmii toeing costs include obtaining samples from
monitort ng wells and laboratory anal'ssis of those: saitiples to monitor contaminant concentrations
and. movement.

Extraction of roundwate.r from the Paluxy aquifer unde.r Landfill No, 3 will be performedwith
I in <it nuol I ' imadtl i rip it4cd ci ii nuten,. nm lnoonpvteivi bc
extracted from the lJnrer Sand aroundwarer to contain contamtnatton that has migrated from the

an I ad llov s '<. n E icUin a m tic t 'a Sar d groan 1vciter s ill e fri r & ight
K a c tigninat nig I cite I e u iK PcnpmgeneareApeeedt ais

from 1 to 19 cai/rrnn. One ultraviolet oxtdatton unit will be located near Landfill No. 3 to treat
water extracted from the Paiuxv in this area and another ultraviolet cixtdation unit will be located
near the East Parking Lot to treat water extracted from the. Tipper Sand groundwater.

Montturin wll be. conducted to u'ack contaminant levels in the Palux aquifer and Upper Sand
rounriwatei , esectail near tile ciowngradie.nt ede of the plume. The locations of monitoring.

wails, number of crtonitortna scela. and trequency of samplinc will be established to provide
earlvcictecton of contaminatton before it migrates off site and to monitor performance of the
remedial action. It' the. contarninanon appears to be moving ott sac at concentrattons that exceed
MCLs i.e .5.0 pa/L for I'CEi in either the Paiuxv aqufcr or Upper Sand groundwater, the

<l Un Ill 1j1t toc t erkl ut onhcuc tno o
Federal property.

'The following assomrThons for monitoring are hated on a rlreiinrinarv plart. The final monitoring,
plan, to he cevelonecdurtng remedial desic,n. will tw more detailed and may he :bightly different.

Contarturtation lecelsin the Paluxy atl.uifer near Landed No. 3 will be montomed with
sarnpi.es. obtained trom two wc'lis tovatcu near the ctiwncradter;i extent of the plume.

Connitrination evels in the Paluxy apuf'er near the East Parking Lot will be monitored with
tet I h tue I on 15 U nt I i I H15 ter ida itt ctnit c a 'an u it to in tIn
tipper Sand groundwater.

Thc r>r,cUc.i Summary
Patusy Acuit'ez act tipper Saud (ircunctwcuer
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Contamination levels in the Upper Sand groundwater will he monitored with samples
ohtagned from wells near the downgradient extent of contamination and near the Window
Area.. The downttradient (eastern) extem of contamination, in the Upper Sand groundwater is
not well defined and. new monitoring wells are anticipated in this area to better define the
con tamnatton.

Sang line will he conducted semiannually during remediation and then annuall after
reniedtation is completed. Monitoring will he discontinued when contaminant levels have
been shown to remain below remediation oals. The remediation goal for the Upper Sand
(400 go/L) is an estimate bared. on a calculated ICE concentration in the Upper •Sand
groundwater that is protective of groundwate.r m the Paluxy aquifer (l,e., will not cause 'ICE
conceatratiots i.n tue Palux auifer to exceed 50 sp/i4. The remediation goal for the Upper
Sand groundwate.r may he lowered if the caeu1ate31 level of 400 ug/L is shown not to be
in otcctivc of the Paluxv aquifer.

Sampling wdl be discontinued in the Paiuxs'aquifhr near Landfill No, 3 if contamination
levels remain below rc'rnediaton goats. Sampling in the Palux aquifer nea' the East Parking
Lot will. be discontinued if con tarnination levels ternain below remecliation goals after
rcrnediaton oil the Upper •Sancr groundwater is completed Sampling of the Upper Sand
croundwater 'will be disccsti,unued ii contamination remains hetow remediauon goals after
remeclialion of the Upper Sand groundwater and the Window Area of the East Parking I,ot
are completed

+ All samples will be. analyzed for VUC and metal concentrations.

Clic.undv aicr cortatrnnauon tries be esnecmliy nersis;tent in the immedtate vicinity of a source
e,g., ftc are<i under B uiidtni, I iii in the 'i'errac A litivial flow system The abd ty to achieve

clcanao goals at all noints tiuouehout tt.ie area of attainment, or plume, cannot he determined
tinu I the extrac tiomi system is implemented and rnodihed, as necessary, and the plume response is
nionttorcd over time. L thr' seicrsed remedy cannot meet memnedration goals. at any or all of the
.nIonitonng points ductng irnplemnentauon. cc.nungenc measures and goals may replace the
selectec:. remedy,

If intplenientation ol' the sciected remedy clean demonstrates. m corroboration with strong
hvdroceolotncai and c:nenncai evidence, that it w li he technically impracticable to achieve and
mnaintmnn nemncdiation coals. cont irice.nc.v measures will lie implemented At a niimrnurn, and as a
necessary condtrton for invo5.na any contngencv, the Air Force will demonstrate that
contaminant levels have ceased tosuhstantiailv dtrc.iine over time and are remaining relatively
constant at some statistically signtficant leve.i above remediation goals in a discrete portion of the
plume. as verified by samnles obtained Corn multiple monitormc wells.

I he !ieCiC)n,5;3mraus' EtNAL 5—' 3
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If it is determined, on the basis of the preceding criteria and system performance data, that certain
portions of the aquifer eargnot he restored to the rernediation goals, all or some of the foliowtng
measures involving iongtersn management may occur for an indefinite period of time:

Source containment involving either a physieai harrier system or a hydraulic harrier system.

Low4evei numpin.a as a lonmyaertn control of groundwater flow and containment measure.

* Instituttonal controls. such as need nOtteaton5 on wateNsupply welt construction and use.

* Waiver o ehenncalspecitic AFtARs for the cleanup of those portions of the. aquifer on the
tecuncal basis of the impracticability of achieving further contaminant reduction.

The decision to ixnplenacnt arts or allot these measures may be made during a periodic review of
the rcmedat action that will occur at Ivear intervals. A ROD aniendrnent or an Explanation of
Sienificant Diffemnces will be issued to jnroim the public of the details of these actions when
they occur.

86 Statutory Determinations

me most important aspect of the selected remedial action is to be protective of human health and
the en vironment. Se.ct!on 12 of CERCI..A also requires that the selected remedial action comply
with f,R ARs established under Federal or State laws, unless a waveris granted. Inaddition, the
selected remedy must he cost effective and use permanent solutions or resouree•recovery
technologies to the maxi mum extent pracucanle. Sectiot. 12 1 of CERCEA cisc contains a
preicrence tor remedial actions that use treat ntcnt as a prtmarv element. The foiiowtng sections
docuss how the selected remedy. Alternative 3b, Groundwater Extraction and Treatment With
Neat Zcro Olieoas Emtss ions, meets the statutory requirements.

Protection of Iluman Health and the Environment

the selected remeds' p oteets hu nan health and the en viromunent by reducne concentrations of
TCIf and I .2-DOE in the Paiuxv aquifer to MOOs Of all, the alternatives, the selected remedy
prOS ides the test protection of human health ann the environment and addresses the public's
concern regamdtnie releasing contaminants to the atn.tsohere

'the selected reniedv will el minate the potential for excess fnture. risk to human health by
reducine concentratons of TOE and I ,2DCE in the lbdnxy aquifer. Future human health risk
i < t at II n t it iv i Ps tt nun ipestion nl'al tuon J mng
shosvering. and deirnal exposure during showering. The cumulative carcinogenic risk from
exposure to etounciwater with 'ICE concentrations of SO utilE is 1 .7 x iO 1LCR. The HO for
exposure to cO I .201)013 concentrations of It) un/fl and Irat I .201)011 cvincentrations of
100 p g/l.. is less than 1 .0.

FINAt. The I ec.snn Summary
Isis t 55 t'atix'. Act$jfer aid c;p)ev Sand t5rnunctwater
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Compliance WIth Applicable or Relevant and Appropriate Requiremeth

The selected remedy will comply with. all ARARs and an ARAR waiver will not he required for
imp e no Cat n Tic PaInc owfei a c. irihug e a r mnkr a.na xmcdiati' to MCLs is
mu it I T ic ircated c ounc a atet Jl a. at a te I' urtac sattr so tar waurrncnts of
State at Texas water quality standaros aria Is PliES must tie met. raRARs governing the release
of VOCs to the atmosphere are applicable, but the selected remedy will use ultraviolet oxidation,
a technology that destroys the eontamnants. or a technology thai uses off—gas treatment to
ntimumize contaminants that are released to the. atmosphere.

Cost Effectivenessr&i ihirce, with the concurrence of the EPA and the State of Texas, believe the selected
remedy. Alternative. db. Ground water Extraction and Treatment With Near—Zero Off—Gas
Emnisstons., is cost effecti cc at rrie.eting the rernedianon goals and protecting human health and the
encironment. The selected remedy has the highest net present worth of all the alternatives
t53, ICI ,00{k but is the only alternative that meets the remed.iation goals, complies with all
ARARs, and does not release contaminants to the atmnosnhere Iternative 3a, Groundwater
Extraction and Treatment With Air Stripping, has a lower net uresent worth ($2,541 ,000), meets
remediatton coals. and corn ryltes with A.RARs hut use.s a treatment technology that releases

I I S V tie am 051 tue un, i h se a lii JeLed rmc w a c U
does not release contaminants to the atmosphere and has a net present worth that is not
dent ftcantl bather than Alternative 3a.

Use of Permanent Solutions and 'l'reatment or Resouree4tecovery Technologies to the
M.axhnurrt. Extent Practicable

The scdeetcd cc mcdv uses permanent solutions and treatment technologies to the maximum
extent nractu:nhe Of the altcrnaoces that meet the threshold criteria, the selected remedy
provides the best uioar:.c.e of trade-cd.ts in terms of the balancing ctiterra. The selected remedy
prov icier the best ions. term effecti reness anu permanence anct the best reduction in toxicity,
mohility. and volume. Short term rrsks for the selected remedy are reasonable and do not
endansci the community or workers durtnu implementation i: the. remedy. The cost ol the
selected remedy is the hiehest of: all the altm:rnatives, but it is. considered cost eflective because it
meets the renedtatton coals. complies with AR ARs. and addresses the public's concern about
releasing contamtna.nts to the. atmosoheic.

Preference for Treatment as a Principal Element

The selected remedy nteets the statutory preference for treatment as a principal element. The
princinal threat to human health is. TEl::. and I ,2• DOE contamination in the. Paluxy artuifdr that
exceeds MEL',. The selected tensed addresses the prtneioal threat by extracting and treating
contanur;ated groundwater until contamrnatton levels i.n the Paluxv aquiidr are below MCL.s.

I c o u t iti n i i md uo itt i cfom hr n° uac i 0
surface y:aa.'r;

"rS a it l9u
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The selector! remedy also uses ueatment to address eomaininauon in the Upper Sand
groundwater that is a cause of contamnaflon in the Paluxy aquifer under the East Parking Lot.
The same treatment technology, ultraviokt oxidation, will be used for contaminated groundwater
extracted from the Upoet Sand groundwater as. will be used for contaminated groundwaterin the
i:ahIx!? aouuc.r.

FINAL The Destc Summary
I 5.0 Paha y uifer atad tippei Sand Groundwater
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90 East Parking Lot Groundwater flume and

Terrace Alluvial flow System

9.1 Remediation Goals

The following remediation goals for groundwater in the East Pasting Lot Groundwater Plume
and Tenace Alluvial flow syxtem are based on preventing further contanunation of the Paluxy
aquifer and migration of contamination off site:

• Prevent ICE concentrations in the Window Area of the East Parking LotGroundwater
Plume from exceeding 400 pg(L

• Remove DNAPL. from the groundwater in the area under Building 181 and under the
southern portion of the Assembly BuildinglParts Plant.

• Prevent groundwater in the East Parting Lot Plume and Terrace Alluvial flowsystem with
contamination above MCLs from migrating off Air Force Plant 4 or Naval Air Station
Fort Worth and prevent groundwater contaminationfrom causing excess risk in surface
water. Exceedance of MCLs will be determinedon a statistical basis.

The first remedial action objective is based on a calculated maximum concentration inthe
Window Area of the East Patting Lot Plume that will notcause TCE levels in the Paluxy aquifer
to exceed 5.') pg/L. DNAPt. may be presentin the Window Area and, if present. would have to
be removed before TCE concentrations of 300 pig/I. could be met.

For purposes of compliance with the ICE concentration of 400 pgILthe Window Area is
dcfincd a the area beneath the East Parking Lot where the aquitanl is less than 2 ft thick (see
Figure L Il. The Window Area is approximated by an area 500-fl in diameter centeredaround
monitoring well W—149. During remedial activities, ocher areas could be identified that meet the
definition of the Window Area i.e., an area where the aqwtard is less than 2 ft thick). If other
areas do meet the definition of the Window Area, the allowable ICE concentrations for those
areas also will be 400 pg/I..

The second remedial action objective of removing DNAPLfrom the groundwater will be
demonstrated by reducingICE concentrations to levels below 10,000 pg/L. TheICE level of
10.000 pg/I. is approximately 1 percent of ICEs solubility in water 1.100,000 p.tg(L). This
value was chosen on the basisof teehnical information suggesting that DNAPL may be present
when TCE concentrations are as low as 1 percent of its solubility in water.

Gmundwaaer in the Terrace Alluvial flow system is not used as a drinking water source by Air
Force Plant 4 oi Naval Air Station Fort Worth because of low yield and poor quality of water and
hecau* the Paluxy aquifer is a readily available source of good quality water. However, the
potential exists that an individual off site could use this groundwater as drinking water. Because
of this potential. the third remedial action nbjective was established to prevent groundwater that

ThuDecision Summaty FINAL 9-1
9.0 East Pnkn Lot Plume J°b 1Q96
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has eontaminatton above MCL.s from migratina neycmd Federal property boundaries.
Exceedance of MCLs also appiies to the. West Fork of the Trinity River and will he the target for
determining if correctIve action is needed. A TCE concentration of 5,000 pa/L in Farmers
Branch Creek, based on eeotqgical rtsk, wtlt be another target for determining if corrective action
is needed.

9.2 Description of Alternatives

Three alternatives were. developed to address contamination in the East Parking Lot Groundwater
Plume of the Terrace Alluvial flow system. Alternative 2 is presented as Alternative 2a and
Alternative 2h because two difiereot tves of treatment br the extracted groundwater were
consirtererS. Treatment, containment, and institutional controls are used in Alternatives Pa. 2b.
and Alternative .3 uses art innovative teehnoloy.

Alternative 1. No Aetton

Alternative Pa, UN APE/Groundwater Extraction and Treatment With Air Stripping

Alternative Pb, DN.APL!Groundwarrrr Extraction and Treatment With Ultraviolet Oxidatton

3. Enhanced DNAPLrGtoundwater Extraction and Treatment With Air Stripping
and Destruction of Contaminants seleeted remedy;

Alternative 1, No Action

Alternative i assumes that no additional activities would occur to impede or remedtate the
UN APE or the dissolved TCE concentration in the East. Parking Lot Plume. The only activity
tnciuded in this alternative is nionitorine to track the movement and the concentrations of
contanvnants tn the East Paikiim lot Plunre arid Terrace Alluvial groundwater.

in cclatrior: tO fra East Parking Lot Plume. monitoring vc oukl include the North Plume and West
Plume in the Terrace Alluvial flow system, .M.eandertng Road Creek, Lake Worth, and Partners
Branch Creek. The present worth cost of A her native. I is SE/P ,000.

Alternative 2a, DNAPL/Groundwater Extraction and Treatment With Air StrIpping

A itcrnar ye Pa itt vol yes removal of DNAPL. rerncdiation of dissolved TCE. and treatment of
extracted fcrOinrivvater. Coniponents. of tins alternative tact udc

Remove DNal:3L by dissoluooa irOn Ute groundwate.r arid tr3en extract the r; tend waer.
Removal of DNAPL would he expedited by trection of clean water to help increase
Ot5soiutt tn or the UN APE.

2 rtt'4.4O. Titie Dectsic!n SUrttITtJry
JuN t99 9,0 Faa Povktag Lot Plume
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Treat the extracted groundwater with air stripping as the primary treatment after the
extracted groundwater passes through an oil/water separator. 'I'reated groundwater would he
discharged to surface water or to a sewage treatment plant.

Potential use Ot a harrier to separate the Window Area from high TCE concentrations in the
area of Buicnng .1 81. The harrier could he a slurry wail, a system of interceptor wells, or a
horizontal well. The harrie.r iriav he installed at the heginnina of' the project or following
efforts to remove the ONAPE twhether or not the DNAPL is successfully removedt, The
remedai design will determine if a harrier is needed at the beginning of the project.

lnitate institutonai controls to restrict future. use of the Terrace Alluvial groundwater at Air
Force POnt 4 and Naval Air Station Fort Worth.

Mon nor co track plume movement and determine if the plume is likely to move off site.
.Monnoc tiii also would include the North P1 urrie and West Plume in the Terrace. Alluvial
flow system, Meancle.r.inn Road Creek, Lak.e Worth, and Farmers Branch Creek. Monitoring
will he conducted to ensure that remediation coals are heintt met and to determine if
contaminated rcundwater is moving off site.

Install addtiunal morutcinnc wells,

Ii' rnigraton of contaminamon in the grounciwater appears to he rnovir,g off site at concentrations
above MCI.a remnetnal measures will he taken to stop movement of the plume. Remedial
measures could involve various containment measures, such as nterceptor wells., an interceptor
trench, a combination of wells and a trench, or a slurry wall, and operation of the pumnçvand—treat
sstem at Naval Air Staucm ):or; Worth i..,andtjlis No. 4 anti No. 5.

ON AEL corcamnination ren ioval woulo he bvnatural dissolution into the groundwater and
csinv. ton fcom cei I' & TOP. concentration of I 0,000 u elk will he used to determine if the
DNAPJ has been remosed to acceptable levels. When 101. concentrations dron nelow
10,000 p /l... the assumption wilt be that DNAPI.I has heen removeci. However, recognizing that
ICE concentrations will increase after extraction has stopped. re.medation will continue until
concentraticms drop below '7,500 u elI.. (75 percent of 10,000 pglL,i. if concentrations then

e o I ' LLiC on ii in n diatJ' md conimm until tm
ICE concentration drops below 7,5(X) tip/k again. This level would apply to the groundwater
under Buildrng 181.

The aliuwanle lEE concentration fur the Window Area is 400 ig/L, which is based on meeting
the MOE br 'i'CE in the Paiuxy auuifer. Althouch the Window Area is not directly
down madient from Building ii.), a will he afflicted. hr 'ICE concentrations under Building 181.
if the higher TOE concentrations tinder builchng 1 8 1 affect the TOE concentrations in the
Window Area so that the 'iOO.'pg/l.. concentration goal cannot he attained, a barrier wilt he used
to ii.omaie tlie 'Window Area from hitler uppractient ICE coneeritraticins.

'rte Detasaa': Samrnary FtN& t..
sc:i }>aktn )i.:i t'iuiar Jut i 996
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Atr stripping will he used to treat the. contaminants in the extracted groundwater. primarily TCE
and i,2DCE. The current tu'oundwater extraction and air—stripping system in the East Parking
Lot will be expanded at used for this alternative, The atr stripper will conipiv with all Federal,
State, and local clean air reouirernents, inciudinr those snecific toTarrant County, Texas. If the
air stripper does not. meet air quahtv requirements. catalytic oxidation or carbon adsorption will
be added to help the system meet requirements.

The rresent worth cost of this alternative is 56,853,000. R.emethation of contan'unation tn the
East Parking Lot Plume with this al crnat we IS estimated to take more than iOU years. This
alternauve requires extraction of groundwater front the Upper Sand portion of the Paluxy
rormatton to continue for the'. entire, life (more than 100 years) of this alternative to keep
contamination from reaching the l>alu.xy aetuifer.

Alternative 2h. I)NAPL/(Ilroundwater Extraction and Treatment With
Ultraviolet Oxidation

Aiternative' b has alt Inc components of Aiternatve 2a except that treatment is by ultraviolet
oxication rather than air strppinn. Ultraviolet oxidation treatment uses ultraviolet light and
oxtdaton to destroy c'ontanunants in the grounowater, Use of the current air—srrippine system in
the East Parka nc Lot will be discontinued

The oresent war us cost of this alternative is 87,334.000. Remned iation of contamination in the
ITho i::mkinr. Lot Plume is. estimated to take more than 100 years. This alternative requires that
extraction of nnstindwa.ter from the Upper Sand portion of the Paluxy Formation continue for the
entne life' of this alternative more than 100 vears,i to keen contamination from reaching the
Paiuxv aquifer.

Alternative 3, Enhanced DNA EL/Groundwater Extraction and Treatment With Air
Stripping and Destruction of Contaminants tseleeted remed)

A 1temnat;vcj' the selected aiternau e. toe Ilie East Pa(kinol()l Groundwater Plume. This
altern ative is similar to Alternatives dii and 2h except that removai of DNA.PL would be
enane eel with the use ot suniactants. Soriactants are chemicals that can he iniected into the
groundw atcr to increase the c;ir.soiutinn of DNAPL and. therefore., reduce the remcdiauon time.
The. usc of sunfactants o eonsdere.d an innovau sc technolopy.

The existtng grouuelsc aicr extraction and airstrinrine system in the' East Parking Lot will he
m's i aided and mod uaee to allow vu factant recovery and i euse. Also, destruction of
contaminants in the effluent t'ronn the aim stripper will he done with catalytic oxidation or vapor—
phase c:arhon adsorption. 'the present worth cost of this alternative Is 510,118.000. Remedtation
of contamination in the. East Parkinc Lot Plume. with this akernative is estimated to take 1 years.
'l"his alternative rcuuire.s that extracoon cf groundwater from the Upper Sand portion of the
Paiuxv Formation eontriue for the enti,re lift (1 5 years: of this alternative to keen eontamt.naton
front reaciun the Paluxy aquithr.

FIN A t.. [bc' t)ec:sioa Summary
1W) 1 'i9: 9.0 kay PaE'urg t.,c'st Piumu
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9k3 Comparative Analysis of Alternatives

The selected alternative ftir the East Parking Lot Groundwater Plume is Alternative ,Enhanced
°\APL?(rounmsatei F n< cu r tni Treturent \ iti tar nmpwe and Desttucuo A

Contaminants, Table 901 presents a comparative analysis of the four alternatives.

Overall Protection of Human Health and the Environment

rkllernaoven, Enhanced DNAPhiGroundwater Extraction and 'l[reatnaent With Air Stripping and
fjr a of n ion ut aius wos I e I e pro in U ii off ucran ntaloi a id the' uror ri em
because it has the highest potenrial of removing DNAPL from the groundwater within a
is r ii Ii n. no it v n te rt r only >aE AlkrnauVe\ 2a mu re
frntc a amen melth a i<l iv en mi ne e heau e I e acm r al giound n diet e <t vtiom
techninues used in these alternatives eventually will remove the DNAPL, but it will take more
than I years to complete. Ahernativel No Action, is not protective of human health and the

it ann ut eaas ur LtiQ5 ft ni t w S ho u I L s vs' m woul It ttnue to
migrate to the Paiuxv aquifer.

Overall Compliance With Applicable or Relevant and Appropriate Requirements

Ens secton describes the MIARs that each alternatrve' will be required to meet and if the
altcrnaoses will be able to meet those ARARs. 'T'akk 902 presents a summar of the. ARARS for
tue Lao Fathom Lot Groundv.. ater Plume.

•ft 90 Action tsoernattve. Alternative I, would i'ecA in a. decrease in TCE concentrations
oss the site because of natural attenuation. decomposrtiun. and dispersion Gem the

p.1 univ as tt rnieratcs with the gmourtdo ater. This process is stow and would not occur in time to
prevent rt A to human health arrd the envtronrnent. TCE would continue to diffuse througn the
\\ maclow Area nm the Palusy a.q.utler acid could affect thc otahlc wells m White Settlement.
i a tic u Coc no kL i 9 r I r m prnsent4 n th evpua rç i A Tao
aitcmnau c tails to ensure safe doakmrr \sater lot time nopuiahon of White Settlement and does
riot provide environmental rerm.iediationof contarnir;ated aroundwatem and would not cornpl y with
the 1oi1owin AlTAR.

Texas Drink rig Water Standards f\C, Title di Part IX. Chapter 290

Alternative 2.a uses amr striç.3ping to remove dissolved volattle contaminants and an oil/water
\ep i m in t \hl '

mu u 031 tripnvraicmcilamvi andu
TAC Ciindance Document .Lxemprçon OS. Pemovai of contaminants irona the nroundwater would

ti , 3 9 5
9 t4m to kinc Lu. Pta.au Juft t996
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Table L2. Summary of ARARs for the East Parking Lot Plume

04114

standard. TAP.
'flde 3. Part IX.
Ctt.ipter 290t

lexas Drtnktne Water S micros.
These standards are wrttten ect as to
aotrtt) with the recutrernents oF the
Safe Drirti. tag Water Act and
Federal Pranary DSkh.. Water
R.eeuiauons, The purpose 01 tttese
standards to ensure the safety at
c'tshitc. water sttt)tlltes.

eor3tarn3tiattoa truerattag to
the Paluxy Upper Sand 033(5
taca to rae Paiuxv aautter
must be cmtronect to
cotnp1s'v;th this
alternative.

Cli ad ci Waluttott VUC.s and sets stand.arrts to 'cx: tar. caused by treatment of
tattle. Ciraanta etatsstcta.ano controls. ounmater, would need

Coatpoanas tI Ac. j to comply wOO these State

Tale 31 . Chapter 3 regulattuns.

Dot:utneat £aen:pnoe (55 1. fat the atr entis.ons from cartons system would comply with
tteattneat so.temtt.s tone used on the ies'ets se:. in tltts

remedtatioa protects.. document.

result in ccsnpitance watt Federal and State contamInant level standards , Alternative Pa would
c:ontplvss th the tol lowing ARAP's'

texas Drtnktng \Vater Standards SAC. Title .3 f . Parl IX, Chapter 290)

Texas Surface. Water Quality Standards (1 AC, Title 30. Part IL Chanter 307)

Naltonai Pollutant Otsehat ire Elimination System (40 CFR Pats.403

fOe lieetsatn Smumary
9.0 East P:rkins Us Please

Ft SAL
July 1996

'fexas. Surtbce Water
Qualttv standarc.s:l AC.
'[the 39. Part Ii,
Chapter .107

The goal of this chapter is to
raatutairt the quaitt.y of .suriace
seatet ta the State cor:.ststeat web

puhbc health stat enioyntent,
protecuon of the environment, and
operation of extsttng ndustt es and
eeoacaxttc de veiopntent. Quality
sta ndat ds tot sort ace water are

established__in_this_chtu>ter.

Discharges from the
treatment systems would
need to he at comphance
with State surface water
quality standards.

2a. 2b. 3

Nauonal PeTulant
Dtscharge Eittntnatton
S vstetn NPDES
ton e: Fit Part 4(t3

NPDES was aestgned to resul ate
and reduce pollution discharges to
nacteable waters of the United
ctnte.

ttscharges from the
treatment systems would
need to meet the
requirements estabhshed 0)
this ARAR.

2a, Pb, 3
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Texas Regulation V: Control of Pollution from Volatile Organic Compounds (TAG,
Tide 31. Chapter 1.15

rc Guidance Doeunlec.n Eremjirion 68

m oh e it U ne < ei uor2remcm 1( n SS st' to i unip
groundwater and remove dissolved TUE. Th.e major treatment method to he used in
Alternau ye 2h is an uitravolet oxidation proees.s with an oil/water separator to remove

nu 'a ou D s Ira troth v dv h ofrt I ott te vnt'mnants it L t rcrt
do. a iota At d is it ii C ftc Croci t pro<c ! doe not it solve ci anatrg t u s JTe

3 out ira ir s dcc s a r rp o. \R sks ounroPt ig rc leases 01 sOC s rc rot a ciu
Err Alternative 2b because the treatment process destroyt. the contaminants and does not release
them to the. rrtrnosphe.re si.temnarive 2b would comply with the following ARARs:

Texas Drinking Water S:tandards TAG. Title $1, Part LX, Chapter 290

Texas Surface Water Quality Standards: (TAG. Title 30. Part IL Chapter 307)

Nationai Pollutant Diseharne Lhmtnation System (40 GEE Part 403)

A Rerriau ye 3 involves loeaunc and removing the DNAPI.. and installing a groundwater
an 9 cOn r cr9 IP List loc a. e EN PI v oudtl ft aen 'F en cat rr. ng the

DNA Ph. wtth surfacta.nis desmaned for the Terrace Alluvial flow system, the DNAPL may he
rerroc cii. Alter the sourc:e is removed or if it is detemnrnr'd necessary before the source is
leinro rd. a slurry wail may be installed lgmaWent of the Window Area. [his tnstaliation would

tar thc. diaccuon and amount of contarnrna.ted water i owins' to the Window Area. The
coast rout on of the slurry wall with DNAPE-resistant materials should not posearegulatoty

F cOn ci il ua 10 ii 1 1 1 i t I n ul irt tctat 90c 11w '90 inCsw Icr
tauNt Ia upnroc'ed by TNRCC.

Altcrruave 3 uses au stripping with vapor•pi;ase carbon adsorption or catalytic oxidation to
0 a. s il mc I ros Uw fir an trantN heto thc' ate

released to the atmosphere. Air emissions from the air stripper would he directed to the vapor
phase carbon •. borptionor eat.:ilvue OX icicition units .. Reteases front the vapoophase carbon

a> 1 o >d 1w a. t a _i I It de TAc C am ran I wa a P
LXUWJO iOH 65 . Alternative. .1 would eomrir with the follow m1 .ARARs:

Texa... i)cinlring Water Standards (TAG. Title 3 1. Part IA. Chapter 29W

• 'Yes as S urfac:e Waler Quality Standards ('1 AC, 'I ide 30. Part III. Ch;.iptei 307)

Nauonal Pollutant Discharge LI inancuon System itO CER Part 403

FIN fi 1.. The E3eckn>n Summary
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gatmon Control 01 Puti from oIatile Organic ComPou ds (DC.

'title. 31, Chaj;ter 115

TAG Guidance Document. Exemption 68

Long—Term Effectiveness and Permanence

No reliable and proven techniatie ace available Air effectively removzn DNAPL from
groundsvater.Aiternauve 3, the selected alternative, is an jnnovatve technology that increases
the dsolution of TCE contamination into the groundwater arid, therefure, has the highest
potent ml ot removing tue DNAPL. However. h muse Alternative. 3 is an innovative technology,
there is considerable uncertainty with its performance. If it is successful, it would pros-ide the
most-effective and nermanent sotetion within a reasonable time period.

Alternatives Pa and Ph use eroune:.water pumping to extract DNAPL from groundwater. This
method is riot effective because. it relies on natural cnssolutori of ICE contamination into
vrrtlnc;strer to remove the concentration offiCE. Groundwater extraction is an effective
method of: removing dissolved contamination hut dissolution of ICE DN.APL into the
groundwater iS a stew process that makes Alternatives Pa and Ph ineffective. No Action.
Alternative I, rovioes the least iong.—terrn effectiveness and permanence because it relies entire.l
oct natural ijissoiuuon of the TCE D?I5SFL. into the dissolved phase and then natural attenuation
ot the dissolved 1013.

Reduction of Toxicity. Mobility, or Volume Through Treatment

Ai rcrnatc ye'. Pa and Pb and the selected alternative. Alternative 3, all reduce. mobility and voiume
ii lv "Ut 0. U ou il nc inn iovtianurd,& {çr inc esPhartc

pt O\ ide redueton in toxchv because contaminants are destroyed m the. ultraviolet oxdatjon,
e..oawttc Os idation, or carbon adsorption nrocess. it should he noted that contaminants are only
desn veil with tne carbon adsor non process when the carbon is regenerated. Contaminants are
od n t mgr An ii cit it ot ito u r aunLrtnved n einative2a
r-lte.rua.o es Pa. and Pb provide a much slower medoetion. in toxicity. mobdttv, anO volume, than
kJternattve P ne-cause removal of eonta.nil.nanrs from the groundwater is dependent on natural
ci siolo rain

wlerattve I - No Action, laros ides ti-ic east reduction in toxicity, mobility, or volunie through
treatment because it rches on natur.:i.i attenuaton.

Short—Term Effectiveness

'The No Action .Ahernaove would have the least shomr—'emnt risk to workers and the community
on it i c' ti ' "iii ' u I ha F nine to R t i h uiup ieels \Lmri e' 2

ilP'silus ;uo'n ho tenit ,s *oai, ate A vol nuot nit'a clone
retnedi-ation tinier, more than. I Otissmars.!', hetnat.ive 3 also svili have mtnirnal short—term risk to
woriters and the. eormtmtinitv hut will he the most intensive remedial action and. therefore. have

The Liecis:aasenwiaiy
'ia }Lst Pad_iag lw flame Jais 996



C 0111?
the iugttest shoro'term risks to workers and the community during its project life of 15 years.
Because Alternauves 2a. and 2h have such long proiect lives, they have higher overall shortternt
risks to the conrmunitv and workers than the selected �dternativc,

It P rML t a t r<tl 1 a of DN \P1 inn ib gt mnd en lot
cc ro Pt tu t V th 1) d ' tt IC ml ttnte tot tnt Dlx PI mscol e and
allow cleanup levels to he reached is more than 100 sears. The No Action Alternative would
take loncer to dissolve the DNA EL than Alternattves Pa and 2b.

lrnplementability

The No Action Alternative is the easiert to implement. requiring only monitoring.
1 m ies ann J en tAcit C as to np ut it awe s vih%h d a hrologn s arm

used . Ahurnatiye Ph is more difficult to implement than Alternative Pa because ueatmen t with
ultraviolet oxidation more complex than treatment wtth air stripping. The selected alternative,
Alternative 3, ts. the most difficult to implement because it uses new technology.

Cost

The selected alternative is the most exutensive with a uresent worth cost of 510.11 h.000. The No
A "u hen at w l R s a ott en o l anrtton tc itn vesu ye hco ol
SS2LtjQQ, Alternatives Pa and Ph have present worth cosic of $66.82.000 and 57,33$,00{).
respectively.

If either Alternative Pa or Ph were the selected alternative, the selected alternative for the Paiuxv
r ci , S, d o in w tt\ r I rç a a enerite o the nntna p c. di ol mort

than 100 years. This extended ueriod of operation would result in an increase of the present
worth coal of these leeted aiternadve for the Paiuxv aquifer and tipper Sand grc.undwater.

State Acceptance

The Texas Natural fesource Conservation Comrrns.sion concurs with the seiened alternative,

Community Acceptance

Ii 'sit Fo t en u ttlt ttac moan nlto ucren s theRator on
r P rI mat L ye uu Pan u \tO r I t tLEa\ I arl'ine Co P nan The

comments recetved from the public and Restoration Advisory Board members indicate that the
atm o t po s It I en r nad \ t t Em ma1 Dx\P1c5ioauuwate

Extraction and 'Treatment With Au Smdpnir:.c and Destruetit..mn of Contaminants.

The draft Pronose.d Plan was presented to members of the Restoration Advisory Board. The
ref erreci a] ternarive in the draft Proposed Plan was Alternative 3. hut it did not include

desu uction of contamm nants from the amr striprmer. Members of the Restoration Advtsorv Board
expressed eoncerrt over the use of uir strtpptng for treatment hecause contamtnants wottld he

9- 10 FINAL The f)ee;stcut Summary
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released to the atmosphere. Tarrant County, Texas, is a nonattainment zone for ozone; air

stripning would release VOCs to the atmosphere and could contribute to ozone formation.
However, the leveis of VOCs r&.eased to the atmosphere would he within the allowable limits
establIshed by State of Texas regulations.

On the basis of comments received from the public, the Air Force, with the concurrence of the
EPA and the State of Texas, agreed to modify Alternative 3 to include destruction of
contaminants. Air discharged from the air strippet will pass through a catalytic oxidation unit or
vapoNpase carbon adsorption unit.s to remove contamtnaton before being released to the
atmospheie. Ahernarive 3, as modified to include destruction of contaminants, was the preferred
alternative in the final Proposed Plan that was presented at the public meeting in December 1995.
All cocnxnerns received durina the public comment eriod and the Air Force res onses are in
Anoendix A, "Responsiveness Summary."

94 The Sdected Remedy

The Air Force, with the concurrence of the EPA and the State 01 Texas, has determined that
Alternative 3, Enhanced DNAPL/Oroundwater Extraction and Treatment With Destruction of
(:rintaminaiits, is the best remedy for achieving the re.mediation goals .As presented in
Section P. I. the memediauon soak far the East Parking Lot Groundwater Plume are

Prevent TOE conccrtrauons. In the Window Area of the East Parking Lot Groundwater
Plume from exceeding 400 pg/L.

2 Remove ON API., front the groundwater in the sod under Huidrns i 31 and unocr the
southern portjor of the Assembly Building/Parts Plant.

Prcn em nroundwater in the East Parlune Lot Plume and Terrace Alluvial flow system with
contanunation above tvfCi..s ft om nigra1 ing off Air Force Plant 4 or Naval Air Station
10 ?rt \\ onti and prevent groundwater contamination from causinc excess risk in surface
wane. 1:15 ceedar:ce of MOLs will he determined on a statistical basis.

The. first remedial action ohiecttve is based on a calculated concentration in the East Parkine. Lot
l>lurne that xv ill not cause ICE levels in the Paiu aquifer to exceed 5.0 pg/L. DNAPL may he
present in the Window Area and, tt presenL wot.dd. have. to be remc.rved before 'ICE
concentrations of 400 u c/i.. could he met. For purposes of compliance with the TOE
concentration of 400 u nfl.,, the Wtndow Area is. aetineci as the area where the aquitard is. less than

it thic:n 'ihis. area 15 approximately 500 ft in diameter and ts centered around monitoring
svcli W•• I 44, During remedial activities, other areas could he idenmified that meet tne. definition
of the Wtndow Area. If other areas do rriect the ciefinhion of the. Window Area, the. allowable
TOE concentrations i'or those areas also will he 400 u g/L.

The second remedial action ohiecttve is to remove DNAPL from the groundwater. This remedial
action ohiective will he ciemnunstratee by redtenn WE. concentratiorts 'to levels below
10.000 p niL. 'l'he TOE level of 10.000 rtgiL is approximately 1 percent of '[CE's solubilit in

I '1 1
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water (1,100,000 up/Li. This value was chosen en the basis of technical information suggesting
that. DNAPL ma he present when TCF. concentrations are as low as 1 percent of its soluhility
in water.

Gmundwser in the Terrace Al).utial flow system iS nut used as a drinking water source by Air
Force Plant 4 or Naval Air Station Fort Worth because of low yield and poor qualits of water and
because the. Paiux'v aquifer is a readily available source of good quality water. Tlerefore, no risk
is associated with contamination in the Terrace Alluvial flow system within the boundaries of
Plant 4 and Naval Air Station Fort Worth, However, the pote.nta exists that an individual off
site couiu use this groundwatr'r as drinkina water. Because of this otenttar, the third remedial
action objective was etahIished to present groundwater that has contamination above MCLs
from leavi rig Federal property boundartes,

Exceedance of MCLs also applies to the West Fork of the 'Trinity River and will he the target for
determining A corrective action is needed. A TCE concentration of 5,0(X) pg/B in Farmers
Branch Creek, based on ecological risk, will be another target for determining if corrective action
is needed.

On the basis of inlorrnafloo obtained durintr the remedial investieauon and the anaissis of
remedial alternatives, the Air Force. the EPA. and the State. of Texas believe that the selected
grounorvater rentedv will attain these goals. The selected. remedy meets the rernedlation goals by

Pemor ins'. DNAPL by enhanced dissolution into the rroundwater and then extracting
tar rrounowater.

i rcatinc the extracted croundwarcr with air stripping as the primary treatment after the
51 mc tcd grounev ntcr passes through an oi l/watei separator. Treated groundwater would. be

dwcharcud to surtuac water or to a sewage treatment ifiant, Air discharged front the air
:0! Ippel vml pass through a catalytic oxidation unit or vapor-phase carbon adsorntion units
hemre acing dtsc.harged to. the atmosphere.

use of a harrier to separare the Window Area from hiah TCE concentrations in the
of Bundng I SI. The harrier could: he. a slurry wall, a system of interceptor wells, or a

i ir nt i I a u 'v n LI I B, u,ani inc ot th proeu ai toilov tr
elI' ntr to rcmore the ONAPI.. ',yl"tlv'r or not tire DNAPL is successfully removed 1. The

'0 i '' ott r t r is r' it t I grnmg ol Inc ir'itcct

nit tan nlr tnstitutionai controts to restrtct tuture use ol tue I errace Ailuvtat grounawuter at
An I orre Plant 4 attd h-Oval fua Station l:;crt \y:rtr.tr

* Nionitot ire to track the meal cx lent and niovenient of a onrarmnation, the contaminant levels
rs it Inn and around the f)NAF'L reniediauon area. and the changes in contaminant
concentrauons within the lurne Monitoring also would include the North Plume and \Vest
Plume tn rIte Tenure Alluvial flow system. Mear:dering Road Creek. Lake Worth, and

FINAL Ihe tm:sain Sammaty
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Farmers Branch Creek. Monitoring will be conducted to ensure that remediation goals are
being met and m determine if contaminated groandwater is moving off site.

+ installing additional monitoring wells.

If migration of contarmnatiori in the gioundwater appears to be movina off site at
concentrations above MCLs, corrective act.tons will be taken to stopthe plume. Corrective
actcons could involve various conta.nrnent measures. such as interceptorwells, an
interceptor trench. a comhtnation of wells and a trench, or a slurry wall, and operation 01 the
veirtiandlltreat system at Naval Air Station Eon Worth Landfills No. 4 and No. i

A more detailed description of the. selected remedy follows. It should be noted that certain
aspects of the seleeteti remedy may change during remedial design. The costs of the selected
remedy are

Capital Cost $ 7,7533300
Present Worth of O&M Costs P1.66,000
Present Worth of Monitorinri Costs I 199,000

'Total Present Worth of Alternative 3 S101l8,000

(:riritai costs are assumed to occur within the tirst :'ear and include installation of groundwater
extraction wells., purchase cii surfactants, installation of an aiostripping treatment system and a
catalyttc oxidation uni tto treat the air discharged from the air strmper, iifl2 from the treatment
s:vsttm to the disdharce. point, electrical connectons, and installation of addttional monitoring
welE. {.I'&M costs include. electrical req uinrmcnts. water sampling for compliance, and
erluinniera maintenance and repirstement Monitoring costs are annual costs that include
ortatntn sanioles from nionitonn wells and laboratory analysis ot those samples

Extraction of gc oundsc ater ftorn the Past Perk irty, Lot Plunm will he from approximately
I t.} exti action we!ls. oneratine at one time with each well estimated to pump 5 gal/nun. Only a
s.niai I area of the East Parking Lot Plume will he cc niediate.cl at a time to ensure better control of
the surfactant iniection and e\tract!on processes. The initial assumption is that an area being
rcmcdiated would have It) injection artd 10 extraction wells.

Mon toring 'a iliac conduc:ted to track c.oritanuinant levels in the Terrace Alluvial flow system
includes the East Parking Lot Plume, North Plume, and West Plume; and potentially affected

surface waters. The location of monitoring wells, number of monitoring svells, and frequency of
sanipltng in the North Plume. anrl the West Plutt-te ss'iil be established to provide early detection
of contamination before it rmarates off ste at levels that exceed MCLs of' the contaminants.

The. locations of nonitoring wel , number of monitoring wells, and freo.uency of samnpline, in the
East Parkinc Lot Plume will be established to monitor remedial action in the Window Area
rcnieciiatcori goat of 400 ne/L. to monitor remedial action in the DNAPL area (remediation goal

of .[ 4.000 u c/I.. a and to provide early detection of contamination along the per irrieter of the
plume bet/ire a mtgrate.s off site at levels that exceed. the MCLs of the contaminants.

't'ta U s,a Sunr:a'a FINAL
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If monn,ormti jndcates that contartanatron in the East Parking Lot Plume, the North or
the West Plume may migrate off Federal property at levels that exceed MCLs, remedxal actions

or additionalmonitoring wells will he considered. Remedial actions may include an intereeptor
well system similar to the system at Landfill No. 3. The extsting system at Naval Air Station
Fort Worth Landfills No. 4 and No. 5 could also he reactivated if .remedation goals are not being
met. Also, the Air Puree. with the concurrence of the EPA and the State of Texas. mas' use other
technologies such as permeable treatment walls to mitigate contamination moving oft Federal
boundaries.

The following, assumptions for monitoring are based on a prelimtnary plan. The final monitoring
plan, to he developed durinti reniedial desian, will he more detailed and may he slighils' different,

* Coatau'dnation. levels in the DNAPL rernediation are.a of the Fast Parking Lot Flume will he
nionitore.d with araivsis of samples from wells located near the edge of the suspected
DNAPL area and widen the Window Area. Monitoring will be performed as needed durina
DNA.PI.. re.rnediatio.n estimated at 15 years), semiannually at a minimum, and then annually
after the reme.diation..is compieted.

(:t>ruairiirtitiot levels along the i.'teometei of the Fast Parking Lot Plume and the boundaries
of Plant 4 and N,aval Air Station Fret Worth will he monttored with analysis of samoles
flora wells located to allow detection of contammanon before it can migrate off Federal
ixaundaries. Samples will he taken semiannually tiurinr remedtauon of the DNAPL area and
then mar be taken mnuaiiv rt' contamjnation levels remain relatively steady and arenot

ne.rcasing

• C'tniarnin:niort levels in the West Flume will he monitored with analysis of samples trout
c Is near the hon ndar'v of Plant dli' ampl ing will he conducted setmannuaily tot at least

eats and then nuec hc neniormed annually if contamination levels uemain relatively steady
zinc. arc not nc.rcasuic

a Contamtnation levels in the North Plume will he cnorulored with arialysfi of samples from
a cI \ near the ooundamv ot Plaut 4. Sarnplinc will be conducted semiannually for at tea.st

ear'. and then may he perfooned annually if contamination levels remain rclau eiy steady
and arc not increa2siat?.,

(i'ontaniinati'n leccis in the surinee wateus of baLi Worth. Farmers Branch Creek, and the
P ,u Lid iv P 'i I e ran tO u,,� si h tnJ ol roL, troi sccral
local ions. Sarnpltne points, will be located where the surface water is most likely to he
altec ted hr contamt outed erciundwater diseharfrc. Sanipline will he conducted semiannualix,
esceot 10 rannual sumpi inc ot the \ est Lirk. of the Trinity River.

o Samnl nit of the North Plume, the West P1 time., ,tno the peruneter areas of the Fast Parkin.g
Lot 1>1 urne will he discontinued when it can he demonstrated that the concentrations of
contaminants in the plumes a ill not exceed SILLs at the Federal property boundaries,
Sarnol inn of l.,ake Worth will he discontinued when sa.molnt'. of the North Plume is

FINAl.. Tta Dt:oum Summary
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discontinued. Sampling of Farmers Branch Creek and the West Fork of the Trinity River
will be discontinued when sampling ofthe East Parking Lot PlumeperImeter is
discontinued.

• Additional monitoring wells will be installed where needed.

• All samples will be analyzed for VOCand metal concentrations.

Surfactant-enhanced extraction of DNAPL is the mostpromising ofall technologies and
approaches considered to meet the reniedliation goals that are applicable to the East Parking Lot
Plume. However, the use of surfactants to remove DNAPL is an innovative technology and their
is considerable uncertainty about its performance.

The contingencs measures described in Section 8.5. 'i'he Selected Remedy" for the Paluxy
aquifer and Upper Sand groundwater are alsoapplicable to the selected remedy forthe East
Parking Lot Plume.

9.5 Statutory Detenninadons

The most important aispect of the selected remedy is to be protective of human health and the
environment. Section 121 of CERCLA also requires that the selected remedial action comply
with ARARc established under Federal or State laws, unless a waiver is granted. In addition, the
sekeS remedy must be cost effective and use permanent solutions or resoulte-recovery

technologies to the maximum extent practicable. Section 12) also contaIns a preference for
remediaL actions that use treatmeTttas a primary element The following text discusses how the
selected remedy. Alternative3. Enhanced DNAPliGroundwater Extraction and Treatment With
A;r Sirtpptng tnd Destruction of Contaminants. meet4 the statutory requirements.

Protection of Human Health and the Environment

TItt selcued remedy protects human health and the environment by reducing concentrations of
ICE in the Window Area of the East Paiting Lot Plume to 400 pg/L. The selected remedy has
thc best potential of restoring the groundwater in theEast Parking Lot Plume to required levels.
A TCE concentration of400 pg/I. was determined as the maximum allowableconcentration in
the \Vindow Ate that would not cause TCE concentrations in the Paluxy aquifer to exceed
5.0 pg/I.. the MCI. for ICE.

Contanuna;ion in the East Parking Lot Plume has migrated onto Naval Air Station Fort Worth
where TCE-contanunated groundwater diwharges to Furniers Branch Creek. Present levels of
ICE contamination do not cause excec human health or ecological risk in Farmers Branch
Creek. Contamination levels in Farmers Branch Creek will be monitored to ensure allowable
levek arc not exceeded.

The' Decision Summ.ary FINAL 9-IS
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Farmers Branch Creek flows into the West Pork of the Trinity River, which is used as a drinking
water supply. Monitoringofcontamination in the West Foik of the Trinity River alsowill be
conducted to ensure MCLs are not exceeded.

Compliance WIth Applicable or Relevant and Appropriate Requirements

The selected remedy will comply with all ARARs. and an ARAR waiver will not be required for
implementation. The groundwater in the East Parking Lot Plume and Temice Alluvial flow
system is not used as drinking water on Air Force Plant 4 or Naval Air Station Fort Worth so
remediation to MCLs is required. The treated groundwater will be discharged to surface waters
so the requirements of State of Texas water quality standards and NPDES must be met. ARARs
governing the release ofVOCs tothe atmosphere are applicable, but the selectedremedy will use

air stripping with off-gas treatment to minimize contaminants that are released tothe atmosphere.

Cost Effectiveness

The Air Force, with the concurrence of the EPA and the State of Texas, believes the selected
remedy, Alternative 3. Enhanced DNAPLlGroundwater Extraction and Treatment With Air
Stripping and Destmcr ion of Contaminants. k cost effective at meeting the remediadon goals and
prorecting human health and the environment. The selected remedy has the highest net present
turth of all the alternatives (510118,000) but is the only alternative that has the potential to
meet the irmediation goals within a reasonable tint period (ic., 15 years). complies with all
ARARs. and does not release contaminants to the atmosphere.

Altcrnatwes 2za and 2b have a lower net present worth ($6882000 and $7334.000. respectively)
hut c*n not meet the remediation goals within a rcasonable time period. Traditional groundwater
etctraction techniques have been shown to be ineffective at sernovrng DNAPLand., therefore, it
vould take more than 100 years for Alternative 2a or 2b to meet remecliauon goals.

Ustt (.r Permanent Solutions and Treatment or Resource-Recovery Technologies to the
Minimum Extent Practicable

The selected remedy uses permanent solutions and treatment technologies to the maximum
extent procticatile. Of the alternatives that meet the threshold criteria (protection of human
health and environment and compliance with ARARs.. the selected remedy provides the best
balance of tradc-offs in terms of the balancing criteria. The selected remedy provides the best
10n2-tcrm etlectivenes., and permanence and the best Suction in toxicity. mobility, and volume
nJ is best in ternis uf shon-cerm risks to workers and the community.

The cost of the selected remedy is Ibe highest of all the alternatives, but it is considered cost
effective because it has the hat chance of all the alternatives of meeting rernediation goals. The
selected remedy also is the most difficult of all the alternatives to implement because it uses an
innovative technology. However, the selected remedy is still readily implemented.

I
FiNAL The Decision Summaiy
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Preference for Treatment as a Principal Element

The selected remedy meets the statutory preference fur treatment as a prir.impai element. The
principal Wreat to human health is 1(211 and L2.-•DC'E contamination in the Paluxy aquifer that
exceeds MCL. The selected remedy addresses the principal threat by removing DNAPL and
reducing contanitnatmu levels in the Window Area iii the East Parking Lot Plume. to levels that
will not cause MCLs to be exceeded in the Paluxy aquifer. Extracted groundwater is treated with
n st ppm_ ac oe rn.. an v.l uec n rtat. 1satm A ,o it ahcuaraed horn Pa r stopoer

will be treated with an offgas treatment system hefbre being released to the atmosphere.

96 i)oeumentation of Sgnliicant Changes

The Pronosed Plan was released for nublic comment trt Nur'erriber 1995 A draft of theProposed
Plan was released to members of the Restoration Advisory B nerd before the public comment
peribe. The i:raft Prorrosect Plait identified Alternative 3, Enhanced DNAPL/Groundwater
Es traction and Treatment With Air Sin pprng and Destruction ot Contaminants, as the selected
alternative, There was considerable concern by nnerribers of the Restoration Advisory Board
about the use of air snipping beeruase ccmtaminants woule be released to the atmosphere.
Gnsrderrris. the concern expressed by rnen.mers th the lKestoraton Advisory Board, the Air Force
revised the selected alternative to include vapurphase carbon adsorption or catalvtrc oxidation to
remove TCE from the effluent of the air stripper.

i'he h.nai Proposed Plan, dated November 1995, included the revised Alternative 3. Enhanced
DN APlidiroundwatcr Extraction cud 'l7reatrnent Wrth Air Strippine and Destrticuon of
(1 ontutmriamns, as the seec;ed remedy .ne reviseu .rutemnauve 3 was presenteu as the smected
remedy a.t the public meetinc on the Prooosed Plan The Amr Force revmewed all written and oral

ton r hmng Ii abi or w rol r cv th t ,,ornrvnrr r
ognrlrL:ant chances to the selected rernedi, as identified in the Pronosed Plan dated
November 1 99n. were macre.

t Ia "1 1 a F P
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1OAI Building 181

IDA Remediation Goals

The remedial action obteetive for the soil unde.r Building .181 is to prevent TCE concentrations in
the sod from causing unacceptable groundwater contamination in the Paluxy aquifer.

The soil cleanup level was based on a conecntrauon ot TUE in the soil that would not allow
La i tic t flY It s, I t s,eed I Ulaec AILi uI 'nnrv ater learup usti, A TUe sod

nunn ott L' I n he ,t-, eonb h d ot Ii oaSis of an al on tide ieacriak
w. it nur I at ss a 4 not ite tot a it soil tIn. I n c. Alluto ti grou idwo cx

allowable. TUE conee,ntration in the leachate was assumed to he 5,000 pg/L. A level oneiltalf the
remedial action ctbective for TUE in rou.ndwareu IOS)00 pg/L; was used to add conservatism

C 0 ci <0 t the p c\ on a 'it ut r n w / ater would r result iron ii F
eontaminaton in sOil,

I02 l)escription of Alternatives

Two airernati rot wete develoned for TUE contamination in the sod under Building 1 81, No
Action and Sod. Vanor Extraction. Soilvanor extraction was the only treatment alternative
dcveiopcd because EPA has designated this method as a presumptive remedy for VOC
contamination in sod. where the technoioev is applicable on the basis of site conditions, Pilot
tests conducted at Plant 4 to test the apol icabilitv of soil vapor extraction show it to he effective.

,-\acrnauve I, No Aehon

* Alternative 2, Son Vapor Exuact bc selccueo re.niedv;

Alternative I. \ Action

<;r..\en SS)rth. SO
imnienientatuon i'uxie

Alternative I assumes that no anti 'iue.s will occur to reinewate the contaminated sob.
Monitoon is not included in this alternatuve. 'ICE concen rations in the groundwater will he
monitored as part of the selected alternative for the East Par.k.in Lot Groundwater Plume. No
costs arc assocuated with the No Action Alternative because the only monitoring would he of the

i i a< ' d's L in I Ira i ion 'o in" th len udilis a gr )una'x itt r ire
included in the aiternati ''cs [or the East Park tnst Lot Plume.

AUernative 2, Soil-Vapor Extraction (seketed remedy;

Present Worth: 8f I 2.tit)O
imptenientatton Time: 5 rears

The t)e<:tnctn Sun mary FINAL 1(01
Eetidtne tst Juiy 19%
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Alternative 2 is the selected alternative for this site. it will he used to remove TCE
contamination from the soil under f3uilding 181. Ahernative 2 is essentially an expansion of the
p;loscale system c:urrentIy in operation. Components of this alternative include

Vapor•reeovery wells. An initial estimate of IS vaporrecovery wells bar been determined,
hut this number eould chancre uependmg on the subsurf ace conditions encountered.

A blower to create a vacuum in the wells and extract the TCF. co.ntam;nation.

* Removal of contaminants from the extracted air before release to the atmosripere.
Uon.tarmnants may h& removed with vaporphase carbon adsorption. catalvtic oxidation, or
another tecnnoloa that removes the contamination in the air before it A released to the
atmosohere,

* Vacuamwrthanced recovery wells to remove eronndwa.ter within the Vadose zone
lcrour;dwater op top of clas lasers in the soil above the Terrace Alluvial roundwater).

* Treatment of the extracted groundwater with air stripping and near-zero ofbgas emissions.
Contaminants iO the off gas may he destroyed with with vapowphase carbon adsorption.
cata Ivuc oxidation, or other technologies that ren tove the contamination in the air before it is
released t.o the at.niosnheme. The treated sronndvvatcr will he dischareed to surface water or a
sessaste treatment plant.

So hgas probes to monitor performance. Monitoring wl I continue as long as remedial
act;on activities arc ongoing.

..por tryiracti n works by creating a vacuum ia rccovcrs wells, the vacuum volatilizes the
Tc:l3 and causes it to be drawn nto the wells. I he vapor is then conveyed br piping to
apc ophase carbon adsorption units where the ICE adheres to the carbon. The aim that is free of
ICE ix then vented 10 th atna sphere.

\Tpormha\ei, arhon adsorption units were selected fAr piiotscale testing to remove ICE.
Another nan hod ot removing the ICE coritaminat ion isto destroy the ICE with catalytic
oxidation. tioth carbon adsor non and catalytic oxidation are equally effective at remntving ICE
contamination and will he considered for the final de.\tgn. The present worth of the alternative is
$6 I 2,000. .Remedtatiun will continue until cleanup leveis of 11 .5 mg./ke of ICE in the soil are
met, which ix ext ected to take apprux rnatelv 5 years:.

I 03 Comparaflve Analysis of AIternatves

itic sch.x ted allemnativc ibm Building. 131 is Aitemnats e 2, Sol• Vapor Extraction. Table 10—i
presents a comparative arialssis ot tue two alternatives.

Etis At 'Fhr {) ison Summary
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TaMe 10—1 Comparative Anayth of Soil Alternatives for Building 181

ARernatfve2
Alternative 1 SOil flpor Extraction

cruor No Avt}on (sdec*ed retnetlv)rrnt
Onnffl Protutwtt ol omen P n'nJt a 3 3V3 3 it 3 tI rctcuve of iumtrt heahn nd the
Health end the Lrnorontnsnt <.o rortr"3 on Pu o 03 3rd fl )" my ho 't tht- md n the

soil tn t evacose i.one:• nm vadose ?fltUi and the groundwater.
c.t gr 3t' te }litmy Protect3t

Ratine: Not Protector

(hniwee with ARA.}s Uoniphes. with ARABs rerated to Release of TCE to the atmosphere
n A tiA n'o rte arc n needs ' compb lIt ARABs

ARABs re9U30 ngacncn. Aiternative woutd comply with
Banns: Gomisites ARABs.

Banns: Comofies:

Anti 1303 If1&totn€cc net lc ,--Cttt ut.._. r 3 ... n ref U kes3dadlrts&\re \ttntt tntt/
P. re tnt nt t. Si em c ac N tour reduced oecao& ICE 3'- aCm £59 tis

oaselnle 0Cn3d3t3031 removed. Pilot tests have shown
}iattnrr: Pnot soiP.vapor extraction to be effective

at this site.
BaSins: Good--

Redochon of ittxtett, No reSuctm-n 0 toatcoy. mob lAy. Reduces toxtcity. mxiohluy. and
Sir hAts or ohtttte I An Lb 3 tO so ume rh—ougn trcannt ILL
Treatment Au my: Potn removed ti-nm the vadose. zone is

destroyed by off-gas ttearment or
during regeneration of the carbon
adsorption canisters.
Ratios: Good

'Utsmt Icuul fit tmsews . It t a I ii St .td i0kpofrm t3ctst 0 k953nt1
community. tnekeo., or rOe plant from iCE vapor hot controk;
en rnnmern. for the ICE vapor are effective.
i-I ;:: n< Cnro.i Estimated uleanup time is 5 years.

Ranne: Good

impkmuntab;ioy Ln.ners to in;piement. The e are Relatively easy to tmplement
no idrrnnorm ui te or t>eetnsn:al Technology is available from many
it: tittre. sources and it uses material that is
P.0.155 (too-I teadtly avadable.

Ratins: Good

( t5( 0(: :' 5612.€13{}

"No: L,to o.j-s: ined or thr:. aitemnati se hecause. nrrrne COStS are ncludedtn the aitemnaoves toe the East

Purkinel. ot Plume,

Overall Protection of Human Health and the En's it-onment

The selectee; alternative., Aiternattve J, is prcrtecttve ot' human health and the environment
V'.c'''itse 0 stops c'ontarmnnatton trorn reac.ning the grounds-ater at unacceptable levels. The No
Ac lion A Iternati cc is not r,rotechve of Pu man health and the environment hecausc contamination

The f)e::tsrt:rt 5nmnr FINAl.
151) ituI[rtrnr;' st July 1999
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o tOe sot urus" Bu lou e I . aec . ounces net Ltfl non ttun ultimtels cortanunitcs
the Paiuxv aquifer.

Comphanee With Applleahk or Relevant and Appropriate Requirements

No chenueaH,actiom. or loeci.tionoipecific ARARs are riicahiew the TE contamination in
3st / a n idc 1 1 en,ton. \ltc i to, c I Nc' &etoi "oulct not s tou.te any

R I r I c 'ad we ZOIL H ct C e C on ol ti' alterrutts4 i 'uld r' stilt U) 'onto ied
contamination of the groundwater and subsequent contamination o the Pahixy aquifer at levels
above regulatory levels.

AlteU;ati 1 involves O5ifl soli•vap1or extraction to extract vaporphase TCE from the variose Zone
incr H u I te Ia and ih ran oc. ICE n crtr sons rom the or 'trcan btme cisJiaiging the
a 'u 0 a n rt ten ttrr it m t itp 'do A\ gcc.trnlr; there eac.e ot iCE ana
Ut ci s hpeL C cuin iii ai cthu tm Llcases 01 5 OC m larrant CoucH Ts<t

n< m"n" u ty on Rch Ii ci tm 'por > tm no s s em wdl he
controlled toaflowahie levels with vanorpnase carbon adsorption or catalytic oxidation. The
following ARARs are applicable to Alternative 2:

• Texas Rev,ulatou V. Control of Pollution from olattle Organic Compounds (lAO, Title 30.
C iap Li flisi o mc ittc i t o Lcanosetstinutrdtor\OC
err:issioro, and controls. Release 01 VOCs to the air, caused by treatment of groundwater,
requires criniptianee with these State re ulati mis

[AC Cudance. Docmnent FHemprion 65 This document provides guidance for the air
<0) sUons Irom c.ariou treatment s.vstemr to he used on remediation projects. The chosen
rcatment system would comply with this document

LoneJerm Effectiveness and Permanence

Thcc.eiccted altemoa.tivt.h Alternative provides the best loagtern ellectveness hy permanently
lccnoc toe TOP contamination from the soil under Pudding 181 However, because of limitations of

coit Lt ico<<c i< 1? i I, Hi rouvJ;otoeachm'H REc.sl
remain in c. arvioc amounts in some. areas. Alternative (No Action, provides minimal longterm
c hccttc. euess through natural hioc;eeradation of the TOE contamination in the soil.

Reduction of Toxkth. Mobility, or Volume Through Treatment

A itemnan cc 2. Soll•Var?or Extrcc.uon. o.rovides rtiduction in toxictv, mobility, arcl volume through
active n e<tt.nient n reinovin' contaminants ftom the sod and destroying the Contaminants. The
toxiCitS and olume of the contaminant\ ore reduced when the carbon adsorption units that extract
It' IrA i 'L. <1 <L 1< tIc n cot <'rod"nih' TCfi cooc.edlvacotalyuc
os.ioation unit. Alternative I. No Acuon. does not vovcle an rcdueton in tOXiCitY, mobility, or
c olumc throuch treatrrie.nt.

I I'% St it ) t < tt S LtTt tt

ott, t tit.i Bciitdincz itt I
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ShortTe.rm Effeetiventss

Aitrernauve No Action, is the best for shomterrn effectiveness because it involves the least risk to
workeN and the corrmnu.nitv durine implementation of the alternative. However, the shortterm

il Ok elected at -n ni. inc 2 in m n a] inc there v iii he ro noti. ecole inuease
in risk to the community and workers from the selected alternative. Also, the selected alternative
will be cor.npietea within a reasonable time period, eswnaied at 5 ears. There is considerable
uncertainty in the. time teveleanup estimate because no information is avadaoie on thecuantit of
ICE that has been soiled and how much IdlE remains in the vadose zone. The estimate of 5 years

flçM tf dati t is b isel O'i ci su uitlOi tI at u 000 pounus (5 000 gallorsi o
ICE are present in the vadose zone and the soih vapor extraction system will be able to remove
12.200 pounds (1.000 gallons per year.

lmplernemabthtv

The selected alternative, will he relatively easy to niplecne.nt because established technoiogie.s are
p i mic; i is tcii ah nL tic i r era san to i u p1 )t-seak tests hoe been

t H i 0 C 1' cO 1 i i ddti ahL itu p in j 'ie equ mnert Ho ci
!uternaun I . No Action, is. easier to irn.lement because it does not require any construction or
oneratiori of eQuipment.

Cost

The No Act ion Alternative does riot have any cmts hut svouki result tn higf.ier groundwate.r
v t. tO uclotCntnce it ii ire lLhnIw groun vitcrrmatmnnt

1 me 'l ,i Th mc eeo . t ih seLciedaiternat '1 No..rnase2
Ni ''sij 2ft)i \cl '' t de...dhsrwi mteot"perec'it

dnptiect to (Ilk NI costs.

State Acceptance

The Te.xa.N Natural Resource Conservation Commission concurs with Alternative 2, Soil Vapor
Extras tiori, as. the preterred remedy tot ICE contacrunation in the vadose zone under
Buildinsi. ESI

Comniwrlty Acceptance

The Air: Force sot dated mput Eon.:. the c o.nimunitv and from members of the Restoration
Advisors fio4rd on the renediadcn alternatives roksed for Building 181. The comments
received horn the puehe: and Restoranon Advisotp Board members inriicate. that the. comniurlit

1 Ii C of ft r rme 0 lvi tu ni I / \ I nnments 'een'cd c in iii th' puhhc
cornn'ient period and the Air Fcror responses are tn Anpendix A. "Responsiveness Suniniary."

the ikL'1yecn Su iunrirs
1(1.1') t$ultctng I itt Jute I 9%
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IOA The Selected Remedy

The Air Puree, w be the concurrence ol the EPA and the State of Texas, has determined that
Alternative. 2, Soil--Vapor Extraction, is the best remedy for achieving the remediation goal.
As presented in Section iffI, the remediation goal ibr Building 181 is to prevent TOE.

a nrion in tie oti 0 ru ran ug urarcent i be "roan svatei ontaminat n in te
Paluxv aquifer..

An allowable TOE soil contamination level of 1.5 mg/kg was established to meet the
remediation goal. The TOE soil contamination level is not based on risk but on an allowable
leachate. concentration that would migiate from the soil to the Terrace Alluvial groundwater. The
al lots able. ICE concentrat on in the leaehate was assumed to be 5.000 giL. A level that is
onruhalf the. temeclial acdon obecuve for TOE in groundwater tone half of 10,000 pgIL) was
used to ensure that peak concentrations in the Terrace Alluvial groundwater under Building. I S I
Would not result irom TOE cuntaidnat ion in soiL

On the basis. of information obtained during the remedial investigation and the analysis Of
remedial ahernatives, the Ar iLrce the EPA, and the State of Texas believe that the selected
wo d Ru l SI v ft a us ou fu lectc e mid v ill rntt rh e il n

U ny vapouxecoverv wells to exuact 'mlatihzed TOE. An initial esttmate of 1 S vapor—
recovery wells has been determined, but this number could change depending on the
surisurtace condiuons encountered.

* installing a blower to create a vacuum in the wells and extract the TOE contamination,

* I-teen al ul contamrnnan ts worn the cx tracted air belorc release to the atmosphere.
Cuntanunants may he menaoved is ith senor-phase carbon adscrpuon, catalytic oxidation, or

hcr icahnologies that remove, the ronramination in the air betore it is released to the
.itniospherc.

Vcuumn-enh,3nce,ij-eee.crc wells to reniose eruundivatem within the vadose zone
gtonndw ater on ton of clay lasers in the soil above the Terrace Alluvial groundwater).

1 ieatment of the extracted croundwatcr with atm strioning and near—zero off-gas emissions.
Contamuinautsin the off gas may he destroyed wtth sopor—phase carbon a.dsorntion. catalytic
osarita ion, or other technolotites that remove the r-untamnination in the air before it is released
to the aintoui-iere. The treated groundwater tsii.l be disc.hareed to surface water or a sewage
treatment plant

instal dna sod-gas proties to rnomntor pr'ranrniance. Monitor;ng will continue as long as
remedial action acttvnie are ongoine.

HNA t. rw DecJc3 Summary
Juis tvOo 0.0 Bulldma 8]
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A more detailed description, of the. selected remedy follows. It should be noted that certain
aspects of the selected remedy irlay change during remedial design. The costs of the selected
remedy are

Capital Cost 8259,000
Present Vs'orth of O&M Costs 353,000

'i'otal Present Worth of Alternative 2 8612,000

Caprtai costs are assumed to occur wcthin the first year and include iistailation of additional
vapor extraction wells { e.g., perenea. zone wells and upper zone wells), a blower, tnstai lation of
an aiwstripmiing treatment system and carbon adsorption units to treat the air discharged from the
air stripper and from the vapor recovery wells, pining from the extraction wells to the carbon
adsorption units, and electrical connections. O&M costs include eiectrica.l requirements.
equipment. maintenance and replacement, replacement of carbon adsorption canisters, and
samnpi ing with the soil gas probes C)&M costs inctuce carbon adsorption cantsters but other cff-
rias treatment technologtes rriay be used. The cost of the completed pilot tests is not included in
thrs estimate.

Extraction 01 volatlczed ICE will be from 18 extraction weils. Eleven of the extraction wells
are assuntert to be perched wells screened at approximately 5 ft below ground surf acej. and 7 of
the extraction wells arc assumed to be upper zoac wells (screened at approximately 25 ft below
ground surface), Extractron wells that encounter groundwatc rwili he made into duafiphase
extraction wells that allow both groundwater and air to be extracted and treated, Extracted
groundwater xsill be treated with air stripoing. Air discharged from the air stripper will be sent
through the carbon adsorption units before bci.ng released to the atmosphere. Approximately
30 to 'It) soii"gas probes will be. tustalied ic ntomtor the concentrations of' TCE in the vadose
7i mc.

ctl.-''ap&)r extraction s an effective technology at remootne TCE l'rom the vanosc. tone.
llo¼ I) ns r o in is th —cli olo ao nttto s Lit ar i ihc or U
subsurface, removal of TOE to the levels specified by the rernediamion goal (11.5 mg/kg) from all
areas under Buildine 181 may not be possible. If intptr'rnentation of the selected remedy
dcmnnstrates that it is tcc'hrucai Is Enpracticablc to meet the remcdiation goal for the area of
,ittatnmncnt (the area under Building 181 ,. operation of the so0vapor extraction system many be
discontinued, with concurrence of EPA and the f'r.att of Tr'xas. For example, ii' TOE levels in the
cxtractiriri wells ace rut ni rust and measures such as the placement of additional extraction wells
does. not increase removal rates, narratIon of the system may bediscountinued.

No other actions are currently planned if it i5 rleenicd technically impracticable to rrie.ct.
remeclation coals. Measures such as containment of tite groundwater under Building 18 i may
be consderecm The result of discontnurng operatton of the soil-vapor extraction system before
remedation sarIs are met is not known because the remnecliation goal is based on assumed
subsurface condimions that may nce represent actual conditions. Discontinuing operation of the
extraction system may result rn a loneer remnedi ation time for the Terrace Alluvial groundwater
tinder Building 18.1 or it mao have no nr.uicabie effect

'USc t)eci,s :3 sumrcEr
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An assumption ibr retncdaoon of the vados.e zone wider Building 181 is that the Terrace
Alluvial groundwater under Building 1 Si will he rernediateal to levels below 10,0(30 pg/L
Remediation of the Terrace Alluvial groundsi ater under Building 181 requires removal of
DNAPL and may not be technically practicable. If it is determined that reniediation of the
Terrace Alluvial groundwater under Building 181 is technically impracticable and adequate
containment measures are implemented, the operation of the soihvapor extraction system may he
ch.scontinued.

lOS Statutory Determinatk*:ns

The most important aspect of the selected remedy is to he protective of human health and the
envsronnttsnt. Section 121 of CERCLA also requires that the selected remedial action comply
wtth ARARs established under Federal or State laws, unless a waiver is granted In addttion. the
selected rensedv must be cost ctteetive and use permanent solutions or resourcmrecovery
tcchnoiocies to the max.tmum extent rcractteable, Section 12 1 also contains, a preference for
remedial acoons that use tceatmenm asa pnrnar'f eiesrient. The following text discusses how the
selected remedy. Alternative 2. SoiPVaror Extraction, meets the statutory requirements.

Protection of Human Health and the Envfronmemtt

The selected remedy protects nurn.sn health and the environment by reducing concentrations of
TEl in the vadosc rone to concentrations that will not exceed the allowable levels for the
Terrace Alluvial groundwater under Building 181 t ift.OOt) gg/fo, Maintaining an allowable TC.E
concentration in the Terrace Alluvial groundwater 15 an important aspect of protecting the
erounuwater in the Palux aquifer. which is the es riosure iome for human health risk.

Compliance With Applicable or Relevant and Appropriate Requirements

The salec ted remedy \t 111 comnly wtth all A RA.Rs and an ARA.R waiver will not he required for
irnpiementattoi;. The selected remedy will comply w;th State ARARs governing the release ol
TCE and other VOCs to the a.tmnosnhere.. There also are specific ARARs for releases of VOCs in
Taccant County. Texas, hccause it is a nonattainment area for otxine. Releases from the vapor
extraction system will he controlled to allowable levels with vaporhase carbon adi.orptlon or
cataleta. oxtdat;on. The discharge. of crested groundwater will comply with NPDES and Texas
SLuface Water Quality Standards.

C.Mst ll:ner'tkeiiest

The Air Force, with the concurrence 01 the lfl>A and the State of Texas. believes the selected
remnedl .Alcemnattve 2. Soil'Vapor Extraction. is cost efleetive at meeting the. remnediation goals
and rotectn human health and the environment. The selected remedy has the highest net
present svon of the two alternatives tSfi I 2110W hut is the only alternative that has the potential
to meet the remedtation coal Alternative I has a lower net present worth ISfo hut cannot meet
the reti edict ion eo;:d

FiN4t.. 1 he t)e:;s;ce; Smmarv
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Use of Permanent Sofotions and Treatment or ResourceReeovery Teehn&ogies to the
Madrnum Extent Practicable

The selected rerran: Aitemative 2, uses permanent solutions and treatment technologies to the
maximum extent pracucah!e. It meets the threshold criteria (protection of human health and
Lea tronir ert id ,orvl anc v t sR \kc wd o dea thL fl s{ balance of r ide ttsr elms
of the balancing criteria. The selected remedy provides the best o.ngterm effectiveness and
permanence antI the best reduction in toxicity. mohirty. and volume.

The cost of these ieeted remedy is hicher ian.Ai ternative I, No Action. but it s consinered. cost
efihcdv because it has the heu chance of meeting the remediation oai, The selected remedy is
mute nitficult to inrpiement t.nantsiternauve i. No Action, tiecause it requires an acuon
involving. treatment, whereas Alternative I does not require any action. However, the selected
remedy can he. tcadilv imçileniented.

Preference for Treatment as a Principal Element

The setected remedy meets the statutory prefecence hen treatment as a principal element. The
nrnpai threat to human health is TOIl contamrinaton in the Paluxy aquifer that exceeds MCLs.
The selected remedy addnisses the prinu.ipal threat by removing TCE from the vadose aone under
building tc I that would evcntuahv result in 'ICE contamnaton levels in the Window Area
e\eLeeins' MCLs in the Paiusv aquifer. The treatment processes use carbon adsorption or
caaivt ic cx idat iou ic rextracted air that is eontan.iinate.d with 'ICE and air stripping with carbon
ad ormeu or ca..taivttc oxidation icr extracted gcoundwater.

I (L6 Documentation of S'igniticant Changes

A utah ne Ponoseu Maci Was released to Irleul cr of the Restoration Advisory Board before
ic comment perch. The. Drad :h.oroseu Plan identified Alternative 2, SeihVapor

i tea u Ii n hci D t R , v it r \d< uor heai t d d no 0<15
s:L'ni t caut conunents on the nicherrecl alternati cc ior Buddinri 181 , The final Pioposed .P]ami,

dates Iso\emrcr I diD. ako Yst dAltcrnative2as the pre.fhrred alternative

A teruans c 2 wa. presented as the selected icnic,dv at the public mceung on the Proposed Plan.
The Air hotec reviewed all a ijUen and verbal comments submitted during the public comment
pci od . Alter ccvie.w of these cornanents. no signtheant changes to the selected remedy were

i tO c i 1 i a I <A. . i let 100'
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1190 No Further Action Sites

lii Sdected Remedy

No action is the selected remedy kit soil in the. No Further Action Sites based on the findings of
the BR It e eete rut cu at r a..' unIv a ito No hut iei cuon Sues the BRA
Ic e i m d in 4t ii tL me silts b nut pOsu an ur a.& urtabie ri4
to on u uat h uri I I s t e o uiorw of the No ho Icr t oar

h I Igurc I 'n. an C u I cur 2— itt rio 2 oat s L P here fat tIre u over teit t
ol a o uei Re tan n Lu L ithp < fr 0 ra o' th area T i S ctiors V etc
Ft en o untarv action F Lw 'n on PLo 4 a' It or the NPL IL S was
performed alter those voluntary actions were completed,

The Terrace Aiiuvhd flow system, which includes the East Parkintt Lot Plume, the. West Plume.
and the North Plume. is. the affected oroundwater under these sites, informatton on

ni it u iti r I rr< u u a I o" ii pri sentod u Section 1) ' mm us of Sue
Char cteristi.cs,'' The selected remedy for eontarrunati on in the Terrace Alluvial flow system is
addressed separatelytn Section 9.0.; "East Parktac Lot Groundwater Plume"

11 2 Ba½u oF No clion u< flu Sckcttd Remedy

The hasts for the selected remedy. No Action., for soil at each of the No Further Action Sites is
presented tn the foliowmg. sections.

Landfills No. I and No. 2

Landfill No. i—hand fill No. I Lhe i 15 a o acre she that was used from 1942 to approximately
ul ru o sn — seci hnrors palntiu cc u.n

u a p T an r Ii o luil s\clofoan Larcu a\gradedand
aLso N hrcotr tu r tsi . t maedpupL- nrc laicur

trenches on he.drock. lust east of Bomber Road to channel lea.chate to a storm sewer outfalL

In 1 981. a Nench dratn (No. I 1. was constructed itt the center of Li.:.... I to prevent ieachate from
on on V a r 1 - i a ow I I i wro utci to tim L itO

a c on 9 4 u< I n at i se Iat\ I on bedroc on
western cc:lee of the storm ewe.r outfall

in 1983. the storm sewer was itned to prevent infuhhation of ieuehate into the stonmwater
oL In sOm s aFt ahiosrons{ I 0 eeL sI,oLontiru non on0n

a Ii 1 r r on ci L. a nO on crucud action secona hencI
do a iNc t a aids "n a I "a rio a arop uhatc Ira' ecoatmn tcI
hackfilied arid the. site was menaced.

The Deshc.sa.n Sussimas's FOSM.. H
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111 Buildmg Number

o Landfill No. 1
o Landfill No. 2

Lanttfdl No.3

o Landfill Na. 4

0 Fire Depanmeru Ociing
Area No.2

Fire Department Training
Ares Na, 3

0 flrc Department Training
Area No. 4

0 Fire Department Training
Area No. S

o Fire Department Training
Area No. 6

Chrome Pit No. I

Chrome Pit No. 2

Chrome Pit No, 3

Die Yard Chemical Pts

Fuel Saturation Area Na, I

• Fuel Saturation Area No.2

e Fuel Saturation Area No. 3

Farmer Fuei Storage Area

0 Solvent Lines

ttj Nuclear Aerospace
Research Facility

Waslewater Collection Basins

West Compass Rose

l East Parking LotJFlighl Line

3 French Drains tt. and No, 2
Jet Engine Test Stand

• Underground Storage Tank
No.19

Underground Storage Tank
No.20

Underground Storage Tank
No.244

Underground Storage Tank
Na, 249

Underground Storage Tank
No. 254

Underground Storage Tank
No, 50

Building 1SI

C, C-

Haute Ii Air Forue 11am 4 Sites and Aieas of Concern
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During the reniediaiinvestieation. COlts for soil, as identified in the BRA, that were detected at
IJ:c. include. TOE iNi) toO 11 me/kg) and toluene tNi) to 350 mg/kg). One SWiG.
henzoiajpvre,ne (BAll). was detected at concentrations between 1.1 and 62 mg/kg. These
concentrations exceed the human health risk—based concentration of I .0 mg/kg for BAll.
However, BAll was oni present in soil samples collectec: directly below the asphalt cover.
iheretore, the. presence of thts compound is attributed to the overlying asphalt, not to past waste
disposal practices.

On the ba,sis of the BRA, and because HAP anpears to he derived from the overt ing asphalt
cover, the soil at th site does not pose an unacceptable excess risk to human health or the
environment. Therefore, the selected remedy for Landfill No.1 is no action.

Landfill No. 2—Land/Il I No. 1 (LI- 2) is an 8-acre site that was. used from the early I 940s to the
early I 960s fbi the disposal of construction rubble, laster, lumber, and tires. No information
exists inoicatng that tiaxardous materials were disposed of in this landfill. The site is now
covered with grass.

Sm I n. LE'—- 2 sunpied in 1 91'? and aaain in 1.989. In l 982, three volatile organic COPCs
were detected in soi s.impies obtained during the installation of a. monitoring well. Benzene,
toluenc. and TOE were detected at low concentrations: less than 1.0 mg/kg). In 1969.
.39 samples ss crc collecteu Lout '1 borings at hP—I. Toluene contamination was detected in only
Oi';e sample at a concentration less than 1.0 rngAg. On the bests of these analytical results and
detected metal concentrations, the soil at Landfill No. I does not pose an unacceptable excess
risk a.: human health or the environment. Therefore., the selected. reniedv for this area is no

l'irc Department Training Areas

Ore Depnrtnient '1 ratnuup A rca Nos. 1 ibroutch 0 1 FiliAl thi'ough FDTA—6) are the sites
discussect in this section. Waste ohs. tiiels. and other unspecified chemicals were hurned at
FDTA-2. FDTA-.3, FDTA—5, and Fill A—h durinc fire-training exercises. FDTA—4 received
clean fill material trout a neartv, toundation excavation.

Fifl'A—2—FD'FA-2 is a SOft. dir:.r.ne.ter e 'then rOe F 'atcd north of Landfill No. I. This area
was used for sentiatmual fire-tranrne exercises between. 1955 and 1965. It currently is overlain
by the asphalt of the \ est Park.rn Lot . No detectable concentrations of VOCs were reported for
four samples collected t'ront two ho rings driliec:. in 1986. Twenty-three samples were collected
too mn non r sl v r 1 Ia I tce_d tlnncntrcnotn F less kin
1 ti nailkg. The sitewidc BRA determined that those concentrauons and the detecte.d metal
c oneentrations rio rot tosc an unaccerttablt' excess risk to human heaith or the environment. On
the. basIs ot as ariable inforinatton, the. selected renwdv for this area is no action.

IPT&3,.—,Ffi'T'\,,i reportedly ioL:itecl near the western edge of Plant 4 and northeast of
Landfill No. 4, was used fbr foe-train ne exercises in the 1960s. it. is now covered with grass.
The exact location of RITA-i- cou Id not be deterrutned from a review of hrstoricai aerial

the r)e.',x 5emnarv F'iNa I..
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photographs. Soil samples weit not collected during the installation of one monitoring well
reportedly Stalled near FDTA—3; laboratozy analyses of groundwater samples indicate no
elevated concentrations of \'OCs or metals. On the bass of available infonnatiot the selected
remedy for this area is no action.

FDTA 4 FDTA-.4 was reported to be located near the northern tip of Plant 4. However,
Plant 4 fist department personnel report that no fire.training exercises were ever conducted in
that immediate area. Personnel reported that the site received clean fill from a foundation
excavation. The exact location of PDTA-4 could not be detennined from historical aerial
photographs On the basis of availabk information, no soil samples were required from FDTA—4
and the selected remedy for this area is no action.

YDTA—5—FDTA—5, located at the south-centS boundary of Plant 4, was a shallow pit about
35 ft wide by 45 ft long. It was used for fire training exeitises in the mid-1960s. Two soil
samples were collected near the FDTA-5 area in 198& 19 soil samples were collected from (nrc
borings in 1991 near the approximate location of FDTA-5. No VOCs were detected in two soil
samples collected in 1986. Low concentrations (less than 2.0 mg/kg) of VOCs and SVOCs were
detected in the 1991 samples. The sitewide BRAdetermined that those concentrations and the
detected metal concentrations do not pose an excess risk to human health orthe environment.
On the basis of available information, the selected remedy for this area is no action.

FDTA-6—FDTA4. the prhnarv Ike department trsining area from the late 1960s to 1982.us
located in the northwest portIon of Plant 4adjacent to Bomber Road. FDTA-6 was a
50-square-foot gravel-lined area approximately 2 ft deep, surrounded by an earthen berm
Interim remedial action was performed at FDTA—6 in 1983 when oil- and fuel-contaminated soil
wa remos cr1 and hauled to an approved hazardous-waste landfill. Since that time, 17 soil
samples were collected in three separate investigations at FDTA—6 Detected concentrations of
VOCs and SVOCs were less than 1.0 mg/kg. with the exception of two SVOCs detected at
appn'imately 3.0 mg/kg. The sitewide BRA determined that those concentrations and the
dctected metal concentrations do not pose an excess risk to human health or the environment.
On the basis uf available infonnation. the selected remedy for this area is noaction.

Chrome Pits

Thk ection describes site investigations ut Chrome Pit No. I, No. 2. and No. 3

Chrome Pit No. I—chrome Pit No. I (CF—I) was au tinlined earthen pit that received liquid
wastes during the early 1940s. Building 181 was constructed on the site of CP—l. The exact
location of CF—I could not be determined from interviews or a review of historical aerial
photographs. Analytical results indicate the presence of chromium in the soils around
Building 181; however, the concentmtion, are below thc upper background limit for the Western
United States. Olsen the limited usage of the pit and its present location under a building, the
selected remedy for this area is no action.

11-4 The Decision Swrnnary
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Chrome PR No ZChrorne I>it No. 2 (Ci>2). an unlined earthen pit, was located near the
southwest corner of the Assembly Building/Parts Plant, CP-2 received liquid chrome wastes
during the mid-i 940s. The actual iocauon of C.FL2 could not he determined from interviews or
reviews of historical aenal photographs. (liven that the site could not be located, the selected
remedy for this area is no action.

Chrome Pit No, 3—-Chrome Pit No. S (CP•-3) was a iarae earthen pit tapproximately 55 ft wide
by I 05 ft long by 15 ft deep; located in the southern portion of Plant 4 west of Building 12. It
was operational from 1957 to 1973 and geeeivect c.hromate sludge, dilute metal solutions, and
other unidentified hqri iS. f5r: mterim remedial action was conducted in December 1963 and
January 1964 to excavate and remove approximately 8.9(X) d of contaminated soil from CP—3.
The excavated soil was disposed of at an approved harardous-waste landfill off the Air Force
Plant 4 facility. Soil was excavated to a depth of approximately 20 ft below grade.

Fohowuig excavation of we. soil, confirmatory soil samnling at CP•-3 detected the presence 01
TUE in one sample at a concentration of 4.8 mgi/kg. In 1989, soil samples were collected from
.11 shallow t. iU.ftd.eep or less) soil borings around the perimeter of CP—3. These samples were

/ .a I u \ 'y I vial rt et m 'Ic donrao d ocean s TI r ax imum eon 'en ran ar n
total extractable chlorinated organics in one sam.nle was 72.5 .mu/kc. Dir the basis of the low
concentrations of organic compounds. netectect following the removal of soil, the soil at CF—S
does not pose an excess risk to human health or the environment and the selected remedy for this
area is no acuon.

Die Ydid (i/bern lea! P/ms

The [Nc Yard Chemical Pus site iS located in the. southern portion of Plant 4, south of
Bttdd;aa 12. Three ots approximate Nmensions of 2.0 it wide h 90 ft long and 10 Ii deep)
n ccc constructed in IPSo and used for the disposal of chromnate sludges, metal solutions, and
order c i;eruicai waste.\. In I 902. the sue was araded and the entire area was paved for parking. In
I 987 and 1 984, the or icinat die pits were excavated and I .100 wi of contanunateci soil was
removed and transported to an approved hazardouswaste landfill for disposal. Confirmatory soil
saninl inc cond ocred foliowi nc soil removal reported etlwibenrene, naphthalene. toluene. and
IC I q h tc NO rc ' n u I' 001 1 s, I unpks Cc colhcttd fron

4 soil honras drilled within the excarated nits. .4rid 17 5Oit samples were collected from 6 soil
burr nas drthed around the former pits. Four volatile organic COPCs were detected a.t low
concentrations cc.. less than 0.5 me/ket. No SYOC contamination was. detected. On the basic
of. those data and detected metal concentrations, the. rU I in this area does not pose an excess risk
to human health or the environment and the selectea remedy for this. area is no action.

Fuel Sn;urathn Areas

Fuel Saturation Areas No. I, No. 1. and. No. 3 repotredly were saturated by fuel from leaking
pipelines, in the nid I 979s. to early I 980s.

't'hs t),:csi,)a Sumn3an' F{NAt.. I
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Fuel Saturation AreaNo. i—Fuel Saturation Area No. 1 (FSA-l) is located immediately west
of the AssemblyBuilding/Parts Plant, partially beneath Building 14. Soil at this site reportedly
became saturatedwith JP-4 jet fuel leaking from underground pipingduring the 1970s and

early 198th.

En 1987. one soil sample was collectedin the area east of Building 14. No VOC' contamination
was detected in that sample. In 1991,45 soil samples were collected from 10 soil borings drilled
in the vicinity of FSA—1. Two volatile organic COPCs,ethylbenzene and benrene. were detected
in three samples, all at concentrations less than 1.0 mg/kg. Only one sample collected from 5 to
10 ft below grade to the east of Building 14, contained semivolatile organic COPCs.
Semi volatile compounds were detected in one sample at concentrations ranging from 0.9 to
2.7 mg/kg. but no semisolatile COPCs were identified in the other soil samples.

The BRA determined that the soil contamination at FSA-l does not cause an excess risk to
human health or theenvironment and the selected remedy for this area is no action. Groundwater
contamination in this area is addressed in Section5.5 of this Reconi of Decision.

Fuel SaturatIon Area No1 1—Fuel Saturation Area No.2 (FSA—2) was originally designated as
a sue requiring environmental investigation because of reports of saturated soil along an
underground pipeline in the northwest poruon of Plant 4. However no COPCs were detected in
the reported vicinity of P5k—i in (I) a gridded soil-gas survey. (2) samples from six soil borings,
and (3) samples from two monitoring wells. On that basis, no COlts that pose an excess risk to
human health and the environment are present at FSA-2 and the selected remedy for this area is
no action.

Fuel Saturation Area No. 3—Fuel Saturation Area No. 3 (FSA-3) is located east of Bomber
Road in the northwest portion of Plant 4. Thicsite also was investIgated because of reports of
leaking underground fuel lines in the isrea. In 1991. approximately 60 soil samples were
cullccted (mm 13 borings in the vicinity of FSA—3. Three volatile organic COPCs (acetone,
benrene. and ethvlbenzene) were detected at concentrations below 1.0 mg/kg in soil samples.
Low lebels of two semivolaule organic COPCs. naphthalene and 2-methylnaphthalene,were
detected at concentrations between 0.85 and 5.9 mg/kg.

The baseline risk aswsmentdetermined that soil contamination at PSA—3 does not cause excess
risk so human health or the environment and the selected remedy for tIns area is noaction.

Former Fuel Stonige Area

The Fonner Fuel Storage Area (FFSA) is the site of a iormer 100,000-gallon aboveground IP-4
titel ctoruee tank located in the southwest portion of Plant 4. The storage tank was used from the
early l940s to 1462. when it was removed from the site and relocated. Soil beneath the tank
reportedly contained jet fuel at the time the tank was removed.

In 1982. five soil samples nrc collected from a test hole and a monitoring well was installed at
FFSA. Low level' of VOCs and SYOCs were reported in those samples. In 1991, soil samples

11-b F1N4L The Decismn Summary
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were. eotiectea. from four borings that' were drilled around the monitoring well, No volatile or
semivolatile COPCs were identified in those sanmles. On the basis of these data and detected
metal concentrations, the soil at this area does not pose an excess risk to human health or the
environment and the selected remedy for this area i5 no action.

Solvent tines

The Solvent Lines site was desienated Ida No Further Action 'Lw the Plant 4 Technical Review
Con.inuttee before the start of remedial irrvestigatiorr therefore, no samples were collected during
the remedial i.nvestieation,

The Solvent Lines area is located in the nort.hmentrai portion of Plant 4. ft was identified as an
area requiring rnvestieatio.n on th.e basis of personnel accounts of reported leaks in the early
1 940s. The underground hoes were used to transport xyiene, 2hutanone, and kerosene from
I 942 unttl I 444, when they were drained, capped, and abandoned in place because. of the
renorte.d leaks. in 1985, two soil samples collected durtng installation of a monitoring well were
anal yzecl for xylene and 2'hutar3one. The presence of neither compound was detected,
Therefore, tar selected remedy for this area is no action. Also in 1985, 10 groundwater samples

coltected from 4 monttor ing wells. VOC concentrations in these groundwater samples did
not exceed their respective MCL5.

Vudeai' .4et'ocpace Re.ceanrh Facility

The Nm lear Aerospace Research Facility NAPE; was located on ar3nroxlrnatel'y 120 acres at the
northern up of Plant 4. 1 was the site of three atomic reactors used between 1953 and 1974 for
ewarcharal deselournent aetwities, In 1974. N sRI- was decontaminated and dismantled.

ehIel ci and iow4evel rachoact ye. component a were sesrenated and shtpped to regulated
sc.: spuvel areav A total oi more than 1 million pounds of miscellaneous parts and

Ia an Ii mc p?uflds cc c'?ncrc!e rubble were removed Ida ofAsite disposal.

lint ne the oecontami nation and deeormunissionuie nod sities. radoiogreaI surveys were
pcrtot race on a reguiat basis. Soil and segetation samples were analyzed from the area around
N ARE earl core sampi.r of structures and subsurface sal in the vicinity were collected for
anal sses. The results of these analyses we're not available; however, soil excavation and remevai

umeated in the dee:ornn'usstoaina records. Following decommisstoninc activtttes,
auioto:ncai .orvevs were pertommnedl end verified to confirm that areas and faeilittes were

lathe for unrestricted use. Inc nat prlstetosnmc report indicates that no raeiiolo teal
contanunation rrmnauwd at the sire.

coat a in that aJ I contarmnateu soil had been removed., nine soil samples were collected in
1989 ad erect to NAP I" and submitted tor laboratory analyses lo.r total alpha and total beta.
\ h ta ii cia uml t Ni I') tptneLr'e icY ,ry, h( lkta
mlmt ,,e.l i )( tu.,, I I , maci tint u amt tmea rcJnctl mit
samunles were analvzeri tor cesiurlo 17', a fi sshra bv•'?roduct and gamma emnttter. The niesenee

I . tt'cYt it-
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of cc can as ro ck te ad ,. the ctanei L oun brat Tb alpha and beta activities
are typical of natwal background levels encountered in most undssturhed sol.

In I °9 I i \ed ncr 9L Ssei c 0 RiCO mm Vs onn to confum toM NARF activities
had not adversely affected lake sediments. One background sediment sample was collected
anpro.ximatei 1 mile west of NARF activities, on the west side of the inlet from Lake Worth.
This sample was collected for comparison purposes from a location that likely was not affected

r< kR bee ar an on 4 P r th ic tiLe of eoocnô0 cesu.. 1 l
a ni 30 r u-i 230 a ad e an tin I te v s n t .ih ib 60 sss not detec ccl IS

samples. Ces.wrn 1.37 was detected in two samples at concentrations of 0.10 and 0.53 pCilg
radium•226 was detected in all six samples at concentrations between 0.45 and 1 .19 pCi/s (the

x truri on r i a i,ns o n m 1 >7 and r rib an 2 sen tro n the hackg t Se sarnple
I m.c un2 'U is as icc d r J arnpL at co a nV tOur, of ci 6 to 20 pCi c and atanwrn ss as
4 c ted ii tori aupk s I rononnt'auo etv een I I t 4 3 mgd'g Those cs rcnt auons me

al of had rru les Is n o intered i most vi whta nd Or s. h isis ot indse dat
ArKr s dues no pose an tin a p nL c sc...s v to h in- an iealth or Vie ct \ iron mont nd

the selected remed.y ide this area is no action..

Husrewater Cdilectiorr Basins

The Wastewater Collection liasins, located south of Etalding 181. are two lined. concrete waste
ha'ins. cash with an approximate capacity of 85 tOc: galtons. They are designed to collect and
settle stir pende.d solids from p on wastewater, Several nown spills of TOE from vapor
deareaser': in Building 181 hiwe flowed to the basins via floor drains. Other chemical spills also

sc cnt,cied the sasins via ti'ie floor drains.

1. he basins were drained and the concucte wails, floors., and liners were examined. The
ioU r tiN i as ottionlsisard c tIc hovr hc rerete

to hc' in rood condiuori, with no visible cracks Also in I 991, two soil borings were
itt. U :ic,.:.r the hHrtr. one near the norm e,asl corner and one to the west of the hasin One

ii i 'ii s r i I a i ilcC a n oIl s Iliac U inc/i: or I ( E no
t 0c cL tc a ti "ipc Oituhaslsutthat caN ihweadoes

inn 'o't: an excess rtrk to human health or the environment and the selected remedy for this area
nc..t. ft in.

H 'st (:n?n/3a5s Ruse

'1 he West (.Unii'wss Rose. site war includt:d as an crisironnierital investigation site at nant 4
te I Is on I tic bast of indirect e t.dcnce tic.. personnel recollections of past surface spills). This

appros rnatats I d0'squarastdot Lea is located in the nonhern portion of Plant 4. it was reported
toot I tie! spills nnn. occurred dunn aircraft refueling operations at the sire.

Tcvcnt:sdotir shailov, soil honngr. wear drilled in die area in l95 as pan of a Ibundafon soil
51 il o 4 i nc i t i Ii Set in on ,r voo dc Nte3 n s npies tion
only 3 of the 24 hon np;. One sample was suhni one: Id VOC analyses hut no contarni nants were

'rim Dunosm Summary
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detected. In 1991, an additional boring was drilled at the site and no fuel hydrocarbons were
present in soil samples front this boring. On the basis of these data, soil at the West Compass
Rose does not pose an excess risk to human health or the environment and the selected remedy
for this area is no action.

Jet Engine Test Stand

The. Jet Engine lest Stand tJETfd site is located in the noithem portion of Plant 4, east of
Bomber Road. It was included as an environmental site on the basis of employee reports of jet
fuel and gasoline in a rump near the site.

In 1986. five soil samples were collected from six so1 borings drilled around the periphery of
JETS. Fuel hydrocarbon analysts revealed that two of the samples contained concentrations of
1.700 and 1.300 mg/kg of fuel hsdrocarhons.. In 1991. seven soil samples were. collected from
three soil borings dri lied around the periphery of IF S. Two of these soil samples contained low
conc:entra.t ions (between 1. 1 and 5. 1 nag/kg . of Sc .nivolatile.COPCs. On the basis of the
analytical data collected for JETS, this area does not nose an excess risk to human health or the
ensat on snent and the selected remedy fUr this area is no action.

Underground Sin rage' Tanks No. /9 and No. 20

Undergiound Storage Tanks No. I 9and No. 10 (US'I 19 and US '201 were two
i2,000jrallo .anacitv tanks, formerly located tn the south--central portion of Plant 4.
US'l'. 19 was used for storase of 2butanone.: UST•20 stored 2butanone. ethylbenzene, and
x'lene, lloth tanks and a related punwingf station were removed in I 988. Foilowmg excavation
and ta.nk removal. tour soil samples were. collected front the excavations. Xvieae. ethyihenzene,
and .1 hutanone were deteete.d at the following coneentrat tons: xvie.ne at 0. 14 to 46 trig/kg.
ethvirten;ene at 0,0.51 to 21 mu/ke, and 1bntanone at 2.7 to 43 'me/kg. in 1991, 2? soil samples
were collected iront S borings. do led at the tank excavation sites. Detected concentrations of
lilautanone, rviene, and ethyihe.nzene in the sod samples. were less than 1.0 nyc/kg. Analyses of
cn.'iun.ow.:uer samples from wells tn the v icinitv of US 19 and UST—lO did not detect any

ntamt nat ion. These wells 'er" sarnpie.d m September and October 1991 and in Max and
June I993. On the basis of the analytical data collected for UST—4 9 and UST---20, these areas do
not pose an excess risk to hun tan health or the en vn'onrnent and the selected remedy is no action.

i;ndergrnuna Storage Thnks AU. 24A and No, .2411

Underground Storage Tanks No .14A a.nd No. 246 (25Th-IdA and USi.. 24B) were located side
by side in the soutlwcentral portton of Plant 4, hese tanks each had a capacity of 8.000 gallons
and were used to store gasoltnc. 'l'he two tanks weme excavated and removed in 1988. Low
concentrations (less titan 1 .0 rug/kg; of t.nree. ortiantc COPCs were detected in confirmatory soil
samples obtatned from the excavation, in. 1991 . nine soil samples were collected from four soil
borings drilled at the site. No organic COPCs were detected in any of' these samples. On the
basis of ar1alsaicai data. collected for US IdA and USTAI4B, these areas do not O5di an excess
m;si to human health o.r the. environment and the selec ted remedy tom this area is no aetton.

the thee scn Swu ein' FINA I..
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Underground Stomge Tank No. 25A

Underground Storage Tank No. 25A (UST25A; was located adjacent to JETS in the northern
pan of Plant 4. UST—25A fdrmerly was the site of two vertical underground tanks used to store
IP—4 ; cI T a ks v n r lO d i N m co di a ato od arnpks an ULted trnn

> o a n .. mrn;v o lad n di atbon an tec One soi scmple eonta ned ow
concent.radoris of henrene ('2.2 mg/kg), ethyibenzene t'3.d mg/kg).. and toluene S.3 mg/kg;.

L n I e ' P horr v ate Ii I u at Ire sw o t a 1 'T—2A nine e cca atio I tever otl
s irr'lr wcn sub a te lot S\ tIC tnt sOC an In olLnzt ne as octet ed xt less tnan
1.0 ma/kr and 2.'enethvlnaphthale.ne was detected at 3.9 mg/kg. No groundwater samnies were
cOl actad a ' Ciro in uer ontammit on a this inca i discusced in See ton 5 5 sinner
t . si Ii na I ng I enac \l as flna t On tat n ISIS Ott iese dan soil it namme at
b81 5' v in(vcc\ct 52 tohunaiLcU t the ans mr rant altLseund
remedy tom this area is no action,

Iludargnntnd Storage Thuk No. $0

ittO ourt )tvr N hI ad teC intL roriher Iomr U Pbnt4J ) Ion SO ea re o I 4 tic II staid svcninstahedin I9 md
taniovect in i 988. Foliowne excavation and removal, one sod sample was collected from the
excavation. I.t contained benrene, ethvlberize.ne. and toluene concentrations between
1k) and .3,1 ng!kg.

in 99 . Ctit samt'des were collected trorn tour so I borines drilled at the site of the fIrmer
US'f -30. to u€ organic. or semivolaule ot ranic COPCs were detected in these samples.

non ad watet samples were collected at LIS'l'••. 30, Gtoundwate.r contamination in this area is
I n simon I IL mdl sst Ci On the ts s A 9 e amakim ian

coliccted for UST30, tins area does not pose an excess risk to human health or the environment
acid inn se iceted remedy for this area is no action.

11$ Documentation of Sig nit'icant Changes

A draft of the Proposed Plan was released to members of the RAE before the public comment
permit Inn (Iran Proposed Plan tur;ntmed no action as tue preferred alternative for soil at the
No Further Actton f te,Menhers of the RAE drd not have any significant comments on the
rmelerred altemnattvc for the No at c"\ctton Sites. The final Proposed Plan, dated
November 1995, also i.dentrfie no action as the preferred alternative,

No .scuon was presented as the selected remedy at the public meeting on the Proposed Plan. The
reviewed all written and oral comments stmbn'ntted during the public comn.n'ient period.

Alter tcvmew ot these comments, no sianificant changes to the selected remedy were made. as
identi tied in the Proposed Plan dated N oven'irter

i— I U FINAL The I: ctstort Summary
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(i)verview

•i'his Reponsivcness Surr&marv was prepared to provide written responses to comments regarding
the 'i );)) r P1 m " Actii crc cmitli du n i eet ng on Decemor I 4
QC rd Jt w ti pun! no ent OXA ueu bet L. I°°5 to Januar, 22 O° The

'see 11 had 2 OUfl CL311 tie ttY Ipd e lie c'ro\ id s a h ef h on of our in t' nterest
nd oierr' raod Oa'me the rn c ha! himetir a& tiv e a r Force RI nt 4 1 he ectiop' a m P l c ( onn-\ nt Reeei ed 4rd \r oo Rey'r nses coma u a ,anr5 30i ot ate

1 3 MtN 0 I dur no no. ath e no cf ta orn nts ee\ee in wrt't ig u'u a toe
pubIe comment penod

Background of Comxnunity involvement

Overall, public interest in the memetha; pIannnn aeuv;ucs at the site has been light. wth the
ii hi Lv 03 'C s?i' nunim rt t <oa on in Air P01cc Plant 4 Rc'OniJiuu

hi o f eir I 'II c we tu'mQr Act' o,o boa'o "s's 's a I hce to inform 1tcie ad etuzers
a a oa tal pLuto na and rs not on acm a I otec P cc' T ie Pesiorit on

Advisory Board meets motrtnl at the White Settlement Senior Services Center and is open to the
public. In addhiori to mernhers of the public. Restoration Advisory Board meetings also were
attenned dv regulatory agency representatives. Plant 4 personnel. Air Force representatives.
contractors. and sometimes representatives of the news media.

ihe Remedial investie anon Renort and the Feasihlity Study Report were releasent to the public
i0 Septemntier I ¶JP5 . Aceaft version of th rcsocie PPm was presented for review to members
of the Restoration Advisory Board in October f95)5 Curunients received from the Restoration
Aovtsorv Board exr.ressed concern about the pmetbrred alternatives for the Paloxy aquifer, the
Urthn'r Smd mound water. and tOe East Parking Lot tarounrlwatem Plume because the preferred
alter riatvo-4or these sites, would use air stnppinnt that releases contaminants to the atmosphere.
I tare a aai so rome. rn hr Restoration Advisory Board members and the City of Fort Worth
\Vtem Department about the preferred altemnatve for Land 111 No. 4. Landfill No.3, and

,r nekannu rI' IK i$'LC tnipr o I 5d 1' N< I Ian If I 'ho a inc
Meander;ne Road Creel, was No Acrton with mn.onitorine. Res.tomt ion Advisor, Board members
d0u the Cmtvof Fort Worth Water Department were a onre. med that contamination fiom the
iandh IL could nAdrare to Lake Wortfl,

tin nbc iaasr of the comments received trorri the Restorai. ion Adv i sorv Board, the Air Force. with
31. 3 10 0 '1 5 1 t t i 1 d Pta rt' ,ci EPA am dtte Vat

I I t' cit it ii t 1 i t a Fib Ks ,at I tot t Opsi ai a arot n I¼ano an I
a 1 in P 1 to 1 i ih, ii a L r tit i oa' 'no Panic For Ota Pa R acaifer
and tapper Sand eroundwatcr, the Atr Force. selected the alternattve that includes destruction of
coal armnamits., The technoioey evaluated for ti'ie alternative was ultraviolet oxidation, hut other
technolorsies that meet the criteria of ma'. arumero ot gas emssrons may be used.

The alternative Tom the East l>arkinc 'lot Piurrmc was rriodtted to include destruetton ot the
contaminants before release from the air stripper. The Air Force did not select a different

'si 13 3
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alternative or modify the alternative of No Action lOt Landfill No. 4. Landfill No, 3. and
Meanderine Road Creek but addressed the concerns of the Restoration Advisors' Board members
with the explanation that this alternative includes monitoring. Montioring will detect any
increase in contamination levels. if the contamination levels increase to levels that cause excess
risk, corrective action would he taken..

The Air Force held a public comment period regarding the remedai investigation, feasibility
study. Proposed Plan. and Administrative Record from November 22. 1995. to January 22. 1996.
The Proposed Plan presented at the puhlle meeting included the modifications that were based on
comments from the Restorauon Ad visory Board members. ()rtginaiiv scheduled to end
December 22. 1995, the puhle eon'nnerst period was extended to January 22, 1996, at the request
of a rnembes 01 the local community During the public:. comment period, a f rmal public
meeting. was held on December 14, 1995. at the White Settlement Senior Services Center.

Most of tnose who at tended the pubhc meeting were supportive o the proposed actions lot
Plant 4. Howe'ves, one member of tue puhlie was concerned that the remedial investigation did
not adequately characterize eontanunation that may he in residential areas near Plant 4 and was
not satisfied that contamination from Plant 4 was being contained on Federal property and
prevented from mnicrattne to cesidenrial areas. All. tim wrutte.n comments received during the
nuhhc uormnent erio were submutted by this individual.

Suirmiaru of' Public Comments Received and Air Force Responses

t.I'c'srmics:ts mu questions muscle during the for iai public. meeting held on December 14, 1995,
wcth the Air Force responses, are presented in "'Comments and Questions Received During

PiN . Ices inc." Corrimncnts and questions received m writing during the public comment
n nit fsovemhe.r 11, 1995. to January 12. 1995. along with the Air Forc.e responses.

teci cu "Con:: nents and Quest atfl:' Recc seed During the Public Comment Period"

the romouse: rise the tcsm "'excess 5i5t. Fxeess risk, as used in the responses, is risk
rh.:' c\•,.::::i:', I ti s 10 inc rccuentai itfetime cancer rtsk i ILCR) icr carcinogenic risk or has a
hc/dsd '.mut icat or hazard index creaSer than i0 Soc nuncarcinogenie risk.

L$;t/im•iitS mu! ru'.cuouo keccis'ed During the Public Meeting

(:smnent I:
A' rids uSual i cqucstcd that the Tft9dav comment pubie period, which ended
Dccc.mnber 22. 1995, ho estcn.ded 30 daM. 'the ndviduai also asked what the end ci the

shin. comment period iencescnteri

Air I: orce Response: Inc. Au Force arced. to extend tue public comment period 31) days
a.> Jannart 22, 1995. and exulaineci that the er:d of the public comment period is when
o mitten comments about the content of the Proposed Han are no longer accepted.

tIN at.. Tht [iecison Summary
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Comment 2:
ii ma dual e a c l5enartment had a corrcnt on Vie

jirL cOal ctt r c o' an Ill No 4 1 '-dhU No arm \leanderne Road C ee I he
td" v u suee trd th it guge be addcd to be preferred iltemau"c sta rig remedial

action conducted to reduce harm to aquatic life or to continue use of Lake Worth as a
aunk ng wan. r uron '-tio rId he naked tria r . 5rs2nnat1On tic tnge'-
on cntr too > sn u d be low enoc cli t id P medial anon .an be pci 'r'n d hi mrc

there is harm to aquate irfe or use of Lak.e Worth Ibr drmkmg water is endangered.
There was also a related question from another indivrdual if bassfrom the lake are safe
to eat.

th I oi cc Etsponsc L i ni Cc agict ' it i tic de t 0' sire rigg un th atiom,
tn ak it errt t twin i reeot I U Ft c 5rd c' 1kw stoP i' lx. ng c' 'ut en t'

reciutre that arinropriate corrective measures will be. taken if concentrations in Lake Worth
exceed maximum contaminant levels (Mfl,$

In response to the question if the bass in Lake Worth are safe to eat, the Air Force's
response is that bass from lurke Worth are safe to eat. and consumers are riot at excess
risk, accordinir to the baseline risk assessment

Comment 3
An individual questtoned the results cmf toe risk assessment that indreated. there is not an
excess risk from heavy metals. such as mercury, raaioacuve materials, and other
contami nants in the sod.. The individual, feels that even though the sampling done to date
Oas not shown birth levels of contanrination, the contamination in the sOil will eventually

L 1 '0 U a ' Act co t tI Li c V I t' an4 a n i t tnt an in
environment. To prevent this front happeriin1'o he supoested that a subsurface coni-'.rete
isa] l should be ku it around the site as. an rnes.rtensrve way to prevent contamination from

is dO ho uVdcV I c 'ho is... cdttit 't,A'-o'ihi,'-hA
would be preferable to a hydraulic contamnient system, like the one installed at. ..aidfii
No, 3, because a sutisurtaee wail would not requrre continual operation to he effective.
The tndivtduai also suireeste.d that heavy metai.s present in the. soil courd he stab jltzed
with sulfur.

The ndvtduai submited written comments about these same. issues. The written
comments and the corrcspondtny Au Force resporisci, along with a rough cost estimate
for a subsurface wall, are in "Comments and Queatons Recetved Purina the Public
tomnrnent Period.T comments 3 and 4.

Air' Force Responset Because the risk assessment did not show that contamination in the
poses an excess rtsk, the suggested. subsurface not needed . However, it is

possible that some contamination in the soil was not detected dunn the remedial
investtgntion and that this contamninatior could cause excess risk in the future. Because
of this nossibility, the Air forc:e will mrtoriitom surtace water arta grouriclwatet on Plant 4

C . ii <wi a a
Appc:nc3s A. t'tts'- lUll, 1996



. .0 eja
and at areas acjacent to Plant 4. If meal toring indicates that contaminatIon levels are
increasing to levels that cause excess risk, corrective actions will be takeix

B a ise ol the cm I ol tu e tli t it. c ii maton h(h b ma it he coil hkel that
contarmnation levels WIII tust ncrease in the future but will c{ecr'easc. linti

arm it or r it aea* to ecCl5 dii a c>ves nk tee Air Fo'c WI{fl ilit
out t rvt LC ca LPA intl div t ,ic of Iv as occ rot phoi to intaIi a suhsuri aLe cal

cx iriidate other remedial actions, other than those. specified in the ROD.

11 a 5titi5OrtttCC wail or harrier is constdereu. in the future, this wail could he a physical
L i \ cii. S1c c t w ii I man 'a h a to i n "tat C°r 'Ii r vUo matL n U fo
t C pat i a em' ic' i u t I cowl Jh ninnPe it s t ire u a hentorstc cu on xtur'
etfbctive subsurface walls have been constructed of both materials. Bentoriite is more

a c u el r waOaLe fr \ ci v. e i u'd beaur rim act <U c ad C I
to the. concrete to niake P nore flexible..

Comment 4:
An individual expressed concern about racuoactive rnateriais at the Nuclear Aerospace

Ii I ic I s i SRI I N. u cisidual e that exen iho ugh iCm ict 11 alt rtaI
were not detected in the surveys and sampling conducted curing the remedial
mve.st eauon. there wfleventualiz be a.. release of these materials, Because the

ii us ton Sc 1 i unal c x "& a I a sub t L,.t, al cI oath he <act tiled troun I
the site.

The individual also subinined a written comment ahoui. this same usue. The written
<..onirnent and the more detailed Air Force, response is :n "Comments and Quest ion.s
Received Durmcr the Public Coinrrie.nt Penod comment

A ft Force Response.: Div Air Force removed approximately 2e< tons of mater:al from this
o i Sup irca ft Ho lou ufta i v iou <OLii irushou racur< r Lcjst,
be different than normal backtiround ieveis, 'Ike records search of activities at the site
indicates that ft radioactive materiaL were nm toyed from. the site. The Air Force
rca\oni nc for not installinc a suhsurtk:ce naIl is provioed i.ne.on,rment 3.

Comment 5;
A a oW viduai expressed concern tha.t carhon d hers hac: been crimped am Landfill No. $
and torn carbon tihers cart he hazardous to an indic iduai's heeith it' inhaled or the fihers
conic into contact svmh the. skin.

Air Force Response: Cat hon fibers wcmc nec ci clotured or stored at Landfill No. 3. This
area was ibnced as a precaouonarv measure to keep. tndividuals out of the area because.
there is a poternial for exposure to TCE c.outarmnaton.

The Deck.on Suinman;
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Comment 6;

A question was asked if untreated sewage from. Plant 4 was discharged to Lake Worth
during a period around 1990 to 199.1, a period when employment at the plant was as high
as 30,000 employees. The question was raised because the individual said he could smell
raw sewage near some storm drairn. and Lake Worth had a high bacteria count at
that time.

Air Force Response; Sewage from Plant 4 has been sent to the city of Fort Worth
sewage treatment nlant since the 1940s. roc.ess water at the plant is treated in the
process water treatment facility. Raw s.ewace was not discharged to Lake Worth in 1990,
1991 or at any time. The. smell the naivtdual noticed coulo have been due to a sewer
hacrk.mg up, hut it was not because raw sewage was being discharged to Lake Worth.

Comment 7;
An individual expressed concern about contamination from Plant4 migrating to the
residential areas near the pan Ic wanted the Air Force to do an andyi.ts ot
contamination levels in the residential areas.

Thc individual also submitted a written cornnient about tins same issue. The written
comment with a more detailed Air Force response is in 'tomments and Questions
Received 17)urir the Public Comment Period." comment I, parts Ia, lb. and d.

Air Force Response; In criottion to extensive sampling conducted at Plant 4, the Air
Force installed two nested webs three wells that are screened in the upper. middle, and
lower nortions of the Paluxy aquifer at oiLsite locations. One nested well was located
near the National C.iuard Armors and the other was located north of the National Guard
Armory along Shore view rie. 'Fhe Air Force may do additional monitoring Oi
hroendwater directly south of Plant 4 during the remedial design ptiase to further define
tue p!unae in that ;cea.

Comment 8;
fn individual stated that General Dynamics (the operator of Plant 4 at that time) supplied
fill material La an area of the football field located south of Brewer High School. Also.
other sites may have rossihie contamincrion and are not known but should be sampled.
The. At r Force should. sainnlc the residential areas to enstire there is no contamination.

'The ndivic,uai alsci stibmnitted a written eorriment about thrs same issue. The written
commeotwi a more detailed Air Force re.snonse is in 'Comments and Quest ton\
Received Durnr the Public Corrimnent Perioc,' comnnient i part I c.

Air Force Response; The Air Force does not plan to do any additional soil sampling in
oil sr te residential areas. 'I h.e records searc:h conducted lhr the remedial investigation
does nut indicate removal or ol1site disposal of material from Plant 4 during the
const rtictit.in pc'rror.i for tirewer High School. The high school was constructed in 1953.
No other evidenu e is as ai lahie dtat landfill material was transported to other locations in

FINAL
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the Fort Worth area. Without any indication of where the contamination caused by
Plant 4 could he, it is futile to sample to determine if there is contamination.

The Air Force drd sample. evisting residential wells located near Plant 4 and no
contamination was detected in any samples from these wells. Additional groundwater
sampling directly south of the site, off Plant 4 property, may be performed to better define
the extent 01 contamination in the Terrace Alluvial groundwaier' that is from a known
sflfls_ ft 5r' I Ai F wil n t dl ito in ,r he eclis at n dew orrttora vi
resniential areas unless there is a scrurce suspected. to he caused by Plant 4,

Comment 9:
An individuat asked aoout "asphalt contamination anctnenzo[cijpyrene. Another
individual stated that benro[a]pyrene isa powerful carcinogen and is used to induce
cancer in animals br experiments. He descrrbeu benzothjpyrene as an indicator of other
ouL u ut a t i hh uu I / ( F i i' C I id ca o 0 o' co or eonta mna inn
because ICE carries other contaminants with it ask is washed down,

Air Force Response: "Asphalt contamnation' refers to the chemical benx.o[a Jpyrene.
which is a derivative of tar and is found iti asphalt. 'The. levels of henzo[ajpyrene in the
I in t"k ,uc e tn.i tab i iit he sv Fore na and samples fr bnpdred of
different cnernrcais and cud not use the analysis of benzo[alpyrene or ICE for an
inuiLatiun of other cc'ntarninatior3 or lcsrus on either or these contaminants.

Several other concarninants that are smlar to henzo[alpvrene or ICE were detected hut
the levels were not hgh enough to cause excess risk. Measured 101. and henzo(a]pyrene
concentriC ions v ere at Ic sets that either cause excess risk, as. is the case with ICE., or
exceed the lower threshold of the acceptable risk, range but are within acceptable limits,
C3' is thu case with henttoiblnvrene. The. presence. cf ICE does not indicate that there are
mo;\ ec•ntaruj nants in the 1fr01irCl\ter•

Comment lOt
An individual treu'ri the city of White Settlement commented that the city 01 White
Sen lemert has more wells than what is shown on the figures in the Proposed Plan Also.
the Air Force should enecK vi it h the city ot White Settlement about possibly rnontorng
vs elk ?svneJ hr the city and di dhinc ne'w wells on city property, if the Air Force. has the
tundine available, 'There may he information as ailahie about contamrnation levels in the
wouncwater that, does not recuire additional monitoring.

Air Force Response: •l'he Air Force agrees hat using. exsting wells is' a cost-etieetve.
way of ontair3ing information about groundwater contamination levels in the residential
ai'eio. 'lo date. no cuntaannation has been c:.e.te.cted in samples from residential wells that
could be attributed to contamination trorri Plant 4.

FINAt. 'Uhc Dwuui Suzntnarv
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Comments and Questions ReceIved During the Public (.'om,nent Period

All comments received during the public conrn..ent period where from one individual who lives
near Plant 4,

Comment I
The cor.mnentor expressed concern thai contamination crom Plant cihas been transported
ha various means to the. residential areas neat the plant. Also. because only limited

o ptna has " rn conGc teA n c i iuiti I mar a cc in ieuersis e r n pRoc p'ugrar
shoulu be per;.orrned to uetermine oontaminauon levels within the residential areas. Four
additional parts to the conirnent part I a , Ic, and Dl) address specific contamination
concerns.

Air Force Responset A small amount 01 contarrdnauon could have been transported by
c arious means to areas acftaeent to Plant 4, mciudinc residential areas. However, the
relevant issue is not if small amounts of contamination has been transported ofDsite, but

1 tic one o ut ur an n at an olfi itt .s it on arc otgh enough to auss ext ass risk
an incremental lifetime cancer risk greate.r than I in. 10,000 and a harard quotient

c'reatcr than lad.

The most significant ways contamination can he transported off site at levels high enough
to cause excess risk, are t. I ) by groundwater discharging to surface water and then
individuais being exposed to eoritarrunaticrn rn the surface water and (2) by groundwater

P t" sill its. au n 'ida cm 'Ps gioc od'sa lrtrsnortation c
contamination by these methods is addressed in the ROD. Current contamination levels
in surface water ad!aeent to Plani 4 are. not hich enouch to cause excess risk but surface

.sterw llcontnue to tie monitored to determine if contamination levels increase to
cs.cis that can cause eiccess risk..

Pc. P01) also .reauircs that contamtnatioa Icrels in the croundware.r be monitored to
i it tO' itt it t t 's Im to ttoti in sill dets. u 'tie if

r tost\t on un lt itt ualsretche'Fzdca''nsndainaso
Oat corrective actis sn can be taken before any groundwater contamination migrates oil

'ste at. lesicls that will cau.ce cxc ass risk.

I ransrort of contamination to otfisite ocattcns at levels that will cause excess risk, by
oUter methods. such a volati ;u.attc?n to the atmosphere or dumptng of contaminated soil.
are tact surtportect by ama records or sarnrtl.tns data. Therefore, the Air Force, with the
concurrence of the. ElbA and the State of Texas. does not ptan any additional sampling at
of'tactte ocattcns., otner than what is s.pecttied in the ROT). Concerns about specific
contatittflants a.rce addressed in parts 1 a. lb. Is.. atid I d of this comment.

Comnietu Ta:
'Uric contntentor expressed concern that a significant amount of TCE has evaporated to
the atmosphere and that, once in the atrn.osphe re, the TCE is carried by the wind to

Tics. X)s.c:sc,x'. 5s.cytms: y FINAL
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eventuahv he deposited off site by rain and condensation where. it can collect on the
ground. Also. the comrnentor stated that because TOE is a "heavy" chemical, with a
bohng point higher than water. it stays low to the. ground when it evaporates, even while
hems carded off site by the wind. This route represents a path by which volatile
chemicals such as TOE are carried to the conrmunty. Because of the long time period
that TOE was used at Plant 4, there. could he high levels of TOE in the community.

Air Force Responset The cornmnentor ts cOrreCt with the statenient that TCE is likely to
have evaporated frunt Plant 4 and that, once in the atmosphere, TOE can be earned off
site by the wind, However, because of the nature of TOE. it will not have accumulated in
thc community at levels mat will cause excess risk. Other statements made by the
colnmentoi concernina. the fate and transport of TOE are incorrect.

TOE has a relatively high vanor pressure and a boiling point iower than water t 86,7 00),
Because of its high vapor pressure. TOE. evaporates rapidly to the atmosphere. Once in
the atmosphere. TOE exists entirely in the vapor puase and has a halOlife of
approximately 7 days before it iS degraded half--life of 7 days means that half the TOE
that has evaporated to the atmosphere wli degrade within 7 days.

ICE can be removed Irom the atmosphere by rainfall and clew, calIco wet deposition.
Once it has been removed from the atmosphere by wet deposition, it will he in surface
water. TOE in surface water will rapidh partition from the water, as evidenced by its
Hcrirt s law constant of 2.0 x. 10 atmosphcre--euhic meters per mole. at 20 00, and
rc olatil i se hack to the atmosphere. This principle also anphes 10 TOE in surface water
iound in,xtreamns or lakes.., such as Meandering Roan: Creek or Lake Worth. Experimental
oc1ave shown that the volat ihmation halt-I fe. of ICE in a rapidly- moving river ts
aPrOxi rnatei s .7 4 hours. Other studies have calculated a volatilization half--life of TOE

d typical pond. lake.. and river of II days. 4 to 12- days. and I to 12 days. respcetrvcly.
dcc coorra ion ut TOll. (torn dry surfaces also will occur rapidly because. of its high

1 pressure.

[Oil has e', ancrated from Plant 4 and lias then been carried by the wind to ofOsite
ocation --. i-ionever. consicteri no the characteristics ot TOE (i.e.. its high vapor pre. are
arid rapid amth ioning rum surlacc' water to the aunosphere). significant accumulations of
IC' II ithin the c ommunrrv that could cause excess risk, as determined by a risk
..Kwssnlent. arm: unlikely. This cc ciusion is soonorted. by air sampling conducted as part
It i;crcmedial in vesosat on wrrile TOE cas still used at Plant 4 t TOE is no longer used

at the plant to dcternune if "ICE cvaporaon' from Plant 4 was being carried oil site at
cis tha would cause excess risk. i'he oft-site air sampling was conducted at a location

appro.s irnatek 0.75 mile wc-sm 0? lIarit 4 Analysis of the air samples determined that the
htehcstleccls of TOE:, in the ar at the ciff-stt.e location were approximately one4ourth the.
hrehc-o levels of ICE in the air at the on-site location. The baseline risk assessment
determined that the leocls IC TOE ifl tiie air at the on -site location do not cause excessI L ' tci s ,, i no in x c.si 'a ih at hnend
dcrcrmi nat a n of isle are documented rn the Remedial investigation Report. Because

FIN,at. Thr Dr.aoaa Summary
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TCE is no longer used at Plant 4, any risk to the cornmuniix from TCE evaporating and
being carried oIl site is nonexistent.

Comment I hr
The cominentor wrote that because Flare. 4 was and is a volume user of mercury mercury
vapors have been releasec. to toe atmosphere. Once in tue atmospnere, the mercury
vapors could have been carried by the wind to off •,ste locutions where members of the

o in) cod w cxp t ricmuri ihe comrncnto so txprcseo coneetu thu
mercury could rnigrstte to groundwater ansi to surface. water, ending up in Lake Worth.
h a is s uo ,J 1 in 4 p t r a on. c pry n> de, tha not aetc tahie h) S t'iiplintt

methods .A.lso, the cominentor was concerned that once the mercury was in Lake Worth,
it would be flushed downstream where it could contaminate a source of the nation' s food
supple.

Air Force .Responser The comnientori 5 correct in that mercury was and is in
instruments and equipmen.t used at Plant 4. The historical record search does not show
that iriercury was disposed of at ornsmte locations. However, it is possible that
instruments and other equipment containing mercury were. disposed of on site. If they
were chsposert of on site. low amounts ot mercury or mercury compounds coutd be in the
so1 at Plant 4. even though they were not detected by sampling conducted br the
remedial investIgation.

Also, if nriercurv were in the landfills near the surface, a portion ol the mercury would
vaooriz.e to the atmosphere and once in the atmosphere couki be. transported hy wind.
liowever, any mercut vaors thai were u:ansp.orted by the wind would he redeposited at
concern rntons significantly less than the cnnce:ni.trauon of the source of the. mercury on
Plant 4. Analyses of r'soundwater samples conducted as pan. of the remedial investigation
detected the presence of mercury in two samples. at very low concentrations. Mercury

i er vu d oH uon lca Alkoalai i iofatu II'
prti r ie on t ni cuir r ' up/ed ntncl i 10 um.a

I to di lo il e r el lot In of in. tnt u nil g onrd s aL'
is mice usco for drinking watet. he presence 01 mercury was not detected in groundwater

I cit Pit <c der whO i u .. t IcOn. ir ¶'teH if is ion iter O'
in foil near the surface.

On the basis of saimiplinc tcsuits conducted for the remedial investigatton, the baseline
risk assessment c,eternnned there is no excess risk from exposure to mercury in the
gronndwatet. scrface water, 0i soil. Because mercury was not detected in the surface soil
sampies, the air sarnnles collected at the oiwsitc artd ofPsite locations were not analyzed
for roe rcury.

The determination that. thete i5 no excess risk from mercury will he. verified by
monitoring described in the ROD. Samplins of surface water and groundwater will be
conducted at areas on and near Flare 4. Future analyses will he able to detec.t mercury
cormipounds, such as inercur oxdc, that arc insoluble in water: analyses pert orrned for

1 n. o .Gi) Summa fl'., AL l I
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the remedial investigatton also were able to detect insoluble mercuty compounds In
addition. publIc water suppLies are eguhi.rivsatnpicd for mercury to ensure that drinking
water supp ies do not contain excess contaminants, including mercury.

Aithoueh the scenano described, by the cornrnentor is theoreucallv possible. It is highly
imptobabie. given the. results of the sampling. peribrrned for the remedial investication,
that mereui bond on site nas vaporizec. and then been carried off site by the wind at
levels tnat will cause excess risk. Therefore. the Air Force, with the concurrence of the
EPA and the State of Texas, does not plan to collect samples in the residential areas
adjacent to Plant

(temment I
The c.orr;rnentor expressed concern that landfill material Iharn Plant d. contairurig
haz.araous contamination and some dies used for metal shaping. has been disposed of at
venous locations aiound Fort Worth. such as a low area south of Brewer High School.
This landfill material is another way that contamination has been transported to
residentrat areas.

Air Force Response: A records. search in l 984 found no evidence of any removal or off-
site disoosal during the construction eriori for Brewer Hrgh School The high school

as constructed in 1 9Y tnhone conversation with WhrteSettle.rnent Independent School
Dtstrtct Cornrnunicauons Office; and contractor removal of Plant 4 material to off-site
ocations did not begin until 1965. During the period of construction for Brewer High

School, two landfills were active at th.e tac:liry and tim necessity for off--stte disposal was
ye istent Rye .rds also tmt irate th;m dl dies and mends ued at Plant 4 u'ino this
nec scere iccvciea

No Ut her cs idcace ts available that landfill rnateri al was transported to other locations in
the l::crt Wmn'th area. Without an indication of. where the conra.nlinatton caused by Plant 4
could he., sarnohng to detemrnme ifcontarnunatiori does exist at other locations is tmde.
Therctore. the Air Force noes not plan to conduct any additional ofCsite soil sampling.

Comment Id:
The cn>ontcntor ax pre'scd conccrn that ainsr ater runoff I rom Plant 4 can transport
:n)ntjrnination into restdential areas.

Air Force Response: Sod analyses perforate uuring. the remedial investigaurm have
shown that contamination in soils at the croorini s.urlhceoI Plant 4 is negligible and does
not causc an excess r:sk' - except at Landfi 1 N. 4 and Landfill No. 3 where there is a
potential for i.exr.'ess ecoloaical risk t the potential ask s only to mice;. Because surface
sOil on Plant 4 is the only source of contaminatnon Ibm rainwater runoff to transoort
contarranation oP site, the absence of soil contamination at the surface that causes excess
risk elinnria.tcs the potc'ntia mar the transportation of contamination via rainwater runoff.

FIN Si.. 'the Ocosion Summary
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Although surface contamination at Landfill No. 3 is. low, it is higher than surface
contamination at other areas and is the ares. most likely to be a source of contamination
that could be transported off site by rainwater runoff. Other areas of Plant d are covered
by conciete or asnhatt an would not be affected by rainwater. Rainwater ninoff from
Landfill No, 3 drains into Meanderins. Road Creek. Contamination has been detected
in samples from Meandering Road Creek but not at levels that cause excess risk.
Monitoring of the surface water in Meandering Road Creek wlll be conducted to
ensure that contamination levels in Meandering Road Creek do not increase to
unacceptable levels.

Comment 2r
The. cornrnentor is a rn.eniber of the Restoratron Advisory Board and rcqucstcd the names
and phone number of other members of the Restoration Advisory Board.

Air I'orce Responset The names and phone numbers 01 other Restoration Advisory
Board members have been sent to the contmentor. The. Air Force only has the phone
numbers of those. that wished to provide, them and, therefore, does not have the phone
numbers. of all Restoration Advisory Board members. However, the commnentor was sent
cii ha phone 'numbers avatlabie to the Air Force.

Comment 3
The eoinrnentor requested consideration of rnstallation of subsurface concrete wails
amon the site or around rndrviduai "dunaps' (iandfills. This written comment is a
continuation of a con iment made durintt the nubuic meeting held December 14, 1995.
During the public meeting, the response horn the Aim Force was that a subsurface wall

as not needed. liowever, tf a subsurfmc' e wall were needed, it would probably he
constructed of hentunite rather than concrete. The comrnentor disagrees with the use of
hentonite for a subsurface nail and stated that a concrete wail would be better because it
ts less permeanic than hentonite.

Air Force Responset rs subsurface wail is not needed around individual landfills. such
as Landfill No 3 or Landfill No. 4.. or around the entire site. because the levels of
contamn rnatomt that are borne di schareed from the gmounciwater to surface water is not
causing excess risk. The mnrrin concern of the Air Force is f contamination at the landfills
is migrating to the groundwater and then to the surface water at levels that will cause
excess risk. Currently, small teveis of contamination are mrrarating from the landfills but
n)i•'at levels that cause or eess 'ask Therefhre. a subsurface harrier is not needed. The
detcrrninatiorr that contamination .ts not causinri excess risk will be verified with sampling
ol the surface water near the landfills.

Furdicr, for a subsurface wall to be useful. such a wall would have to encompass each
piurnc .tndividuali v and en tirelv, it would have to encompass the maiorit:r of the
property within the boundarres of the two Federal facilities tA ir Force Plant 4 and Naval
Arm Sta.tron Fort Worth t. in ethcr ease, the wall would serve to stop contaminated
around's atcr flow do ouen nncr.msoi idated alluvial deposits at the location of the wall.

F' c N F"5,t tl3
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Also, the concrete wall would not r'trevent the slower migration occurring along betiding
planes and in weathered bedrock.

Within the perimeter of the wall, groundwater recharge would continue, as would. the
A ot gre m u ncr to s 4vd i dot h pIt a a Feic he ss all is I n,. ned Bea ie

grourLv atet s<eOWd no Is. . il 'o go thri th s.. ubsanace wall water levels v ruld
icrccs tr 11 the 'tatc r lb Aed osei Us. op the sahsurts.t ssall 'lo piesent ii p

rfc a, ison pu w we I mdi a n would ne required to t src t
contaminated water, which would then be treated at the surface. In short, the active

i-act i nsob w -' traps Ji en. d <a ft prow-vial seeks t vioto V Lid cttll be
rebeired If' erratum nation levels do not increase, as is expected. a subsurface wall will
not be required.

The comment also succesu; that concrete is oreferable to bentonite because the bentonite
would heconi.e saturated and has only a hmited capacity to adsorb contaminants. A
bentonite wall is not under consideration for use at Plant 4 at this time. Contrary to the
comment, hentonite wails do not become inefIdceis'e when saturated and they are not
intended to adsorb contaminants. Bentonite walls are intended to provide a low

-n h' it' 's.. a aro ii a trw T be Jltt c hentonite v JI s in is tit
Ii ci a uc al s art d rack sr s.. low'perme thduy rot cr1 S

hea si-it se <l. < Imp so Uc'ru rhltni anhsoftertoflow
through the wall) of hentonite is about the same as that of concrete.

A subsurtace wall would have to be apnrox;mateiv 4 miles king to encircle, all the
grounc'watct con tamrnadotr in the Terrace All Lwial flow system on Plant 4 and Naval Air

1 no ii rUt t <u at <I rn ed Li a on rc /bevto; in. n stir ao dcl
aç pro <n em I to it r' ho ood dIl S9 a" 1 ron o Lr

IOd--veac opctattcn penioo. A s:ubsuriface wall constn.rcted of a hentonit.e/soii mixture
would cost appro.s mutely S58 m;liion over 50-year operation period and S83 million
ova r a I {.x.*-xearopcrauon period.

Comment 4
Thc comnnientor .sucrmested that the tosicity of heavvmuetals fOund on Plant 4 can he
air r' Lid itt i nor it' i' 'it Is. It rrpttts Thisp'<cc sva
succcstecl as a loweost was to detoxify the hens metals before they leach from the
dump cires.

a The comnmnentor stated pure metals at the dump sites could be treated by spreading
sutfur over a dump site. The suitur would mix with the. ct tuents anti create a water—
insoluble metal sulfide salt. The metal sulfide salt would he comparatively nontoxic and
Proc mimrmiai threats to the envimrtrmtent

(hr ftc commentor also stracested that metal salts could theoretically be converted to
lesratos.rc rnsoIublc products by addirre a saft liquid, such as. sodium silicate., that will
precipitate iarrrely insoluble silicates of metals elements.

Ai .1 SINAI. Tn.' Decrsrcm Summary
faq <596 Append A, Respsnsrveness Summary



COL1O

In addition. the conrnrei tor stated that if a solid. silicate twe of reagent is preterred,
aluminum silicate earth would be an inexpensive and effective method and that a number
of other cheniials could be used.

Air Force Responser The commentor 15 suggestina various methods of stabilization or
chemical fixation of the metals in the landfills, chrome pits, and dump areas. The
important puin is not if the suggeste.d methods of stabilization are effective, but if
stabnz.atton is needea to manage risk to within acceptable levels. On the basis of results
of the baseline risk aasessment, metals do not present excess risk to human health (risk
wnh an [ICR higher than it) a. lC' or a hazard quotient higher I Afi. There isa potentjal
for excess risk to mice. from metals. Because the potential risk was only to mice, a risk
management decisrcm was made that no actron was accept able. The. findings of the
baseline risk assessment wli be verified over the long terra by monitoring the
groundwater and surface water.

'fhe methods of starruizauon suggested by the. c.t'.ntmen.tor may work for certain metals
under certain conditions., but generally will not be effective for treating a mixture of
metals and organics found ui the. landfills, thiome pits, and dump areas, with the
exception of aluminum silicate, Al umninum silicate is a primary ingredient in Portland
cement, and Portland. cement is potentially the best method of stabilizing the waste
mixtures found in the landfills. ldc?wever, as stated earlier, stabilization of the metals and
organics Iwand in these waste meas was deterrmned as not required to manage risk to
within acceptable levels,

Comment 5;
The commentor is. concerneu that Use analysis of water samples taken as part of the
ramedol nvestcatjon will not detect msoluhie comncmnhs. such as radioactive dust and
sinaI I adioactve nart ides in the water, 'These conmounds are likely present at the site
hut ha vc not been detected hecause t hey arc insoluble. The commentor suggested that if
rdoioarti ye elements are detected above sate tevel s,, the area should he cappe.d to prevent
r adinacu ye dust from hewi, transported by the wind, 'lIre commentor also reeotntnended
two act uns to detect the nrese.nce 01 radhoacuve elements.

a.t The cocrirnentor sucireseci that a Ceicercounter scan of the selected areas he.
r)crfolmcd to verify the presence. or the absence of radtoacttve materials.

0) The commaemoi also mt:igeste ci extracting soil samples with a strong ox.idizmg acid
05 a way to detect raUioact we materials that would not be. cietected in analysis of a
water sample.

Air Puree Response; The on lv area where radioactive metals and compounds were used
uc stored on Plant 4 is at NIARE. During the remnedai investigation, sediment samples
abe aroundwatec samples were col tected from the drainage near NARE and analyzed for
radiotsotopes. Pie; cous investiaation actis ttle.s also included the collection and analysts
oi sod samples 1mm horeholes drilled amoucid the perimeter of NARF.

'rs t)c)n rThfl FINAt,
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Results from previous soil analyses tndreate gross alpha. gross beta, and radioisotopes
levels arc within background ranges. Maximum uranium, radium, and thorium
concentrations were 2)7 milligrams per kilogram. 1.29 picocuries per gram t.pCi/g). and
2.0 pCi!g, respectively. which are well within. equilibrium levels. The maximum cesium
concentration was 053 pCi/a, which is within erected levels that are due to fallout trom
worldwide nuclear testing. The presence oi cobalt was not. detected in anysample. These
concentrauons am wrthin the ranee of normal background levels; therefore. no action is
necessary for the NAPI area) In aawton to lanorutor analyses, a field scan was
pcrtormeo for aL'ha. beta, and gamma aoiatton on all samples collected front sediments
near the krmer NAR}' srte; no radiation levels above background were detected.

in. response to the c.ornrnentor' s suggestion to use a Geiger counter tc verity the presence
or the absence of such radioactive materials, a Geiger cotinter is not as effective at
dctectinc the presence ot plutonium or uraniurri because Geiger counters only detect
gamma radiation and are not as scnsiti st as gamma spectroseopy. the method used in the
remedial investigation. Plutonium and uranium emit low levels, of gamma radiation bum
arc priniariiyaipha particle emitters,

In response to the. corrrmne.ntor s sugeestion to extract soil samples with a strong oxidizing
acid. such a procedure can be performed, but a. unnecessary. Radioactive elements will
dec:ai and emit alpha, beta, or gamnra radiation regardless of the matrix. Themethods
used in the remedial investigation are established and proven methods to detect
radroacuve elements.

(...Oflifl'iCflt tO

The comrnentor sumed that waste duinosal hr deep—well iniecton was rohabl n�eo at
Plum 4. 1) milcss records are available to prove that deep—well injection did not occur at
PLnr -.4. a must he assumed to have occurred and a "deep—well survey" should he
ondnc ted to iriveso gate this supposed pronie.m. The commnentor did not specify what
c.?cisotules uc...pcl drsposai.'

A r Force Respr*nsei A records search and subseanent telephone conversations with
-4pcrsonne1 indicate there ncser has bee.n deepwell disposal of wastes on site,

Waste l12osc.d of hr deep—well iniect ton at oil—site locations was manifested waste and
was disi:sased of in per mnitted ot"f—srte wells,

Ii l inc t u a a mm injcUi r n sitt rc sa Ito C
I urther iuvcstreatior miaht be warranted. However, investigatin the potential of deep-

cli disposal Ot waues simply because there is no evidence to prove it did not occur is an

A.nu.ivses requrred by the Sate i)crnkinii Plater Act are performed on samples of all
erouaowaum riumrlPld from aquifers in the area that is used as a municipal water supply.
'1 he.se analyses have not shown any contamination problems in the drinking water
aqutmcrs tn-it could i'W ittrDutetl to Plant -4. Given the absence of Plant 4 records

a-- 1-f .t .Ns t, 'rhu D&' ,toct Sumtnarv
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documenting dcep-wefl W.sposa on sn and the lack of evidence suppopng
contammauofl tha. coffid be caused by Plant 4. there is msufficient wstification tosearch

for COfltaflifliaUOfl CW5ed by deepSNeli }ifl&CUM1 at Phun 4.
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Admthistrative Record for U. S. Air Force Plant 4

introdtlctWfl

The Comprehensive Environmental Response. Compensation, and Liability Act (CERCLA) of
930 a anendec h te tmpertrnd kncnirnuw Peauthonzataon Act (S'PAl of *3S1J

requires establishing administrative records.

The adminisrrstive record established under § 11.3(k) of CERDLA serves two primary purposes.
Frt tic, record ontarex l v' d' amer *' a. urm ii e bsts tar selection o a ie noose a<..tn n
urice ly c i it ice 4 ary tssac on tint aaecuaey of a response acti n ts inmitec to
th reccrd Secant 113(h qvies ilat tar acminrsatve rec ird act as a eaiJe for nublic
participation in selecting a. response action.

This administrative record file and accompanying index have been compiled according to
pro is ons )t toe .. Thy ronmcnta* Piutecou Aarneys Ott cc of Solid %ase and Emergency

ns" 'OS%SER Duectne No 98C3 3A hi i Cu dnoe on Admit cirsose Records for
Seiecdng CERCLA Response Actions."

The documents included in this administrative record are a subset of information included in the
r 1fes O' tb Sit Ic tAiC crtoru in dir air mtstauve recora ftc axe identifec

ss'ith unique numbers to aid in tracking and retrieval of the documents.

The index and file will he updated about once each, quarter. As the updates are issued, the. file
\VW be tnventone.d against the new tndex to ensuit its cOlIil.ileWncss.

According to OSWER Directive No. 9833.3*1, certain documents are not physically included
in this a.drninistratwe record file. hut are included by reference. Among these documents are
cLr ol cus Is turo\ . d an lint L a s.d )cr5to"v anthucal re urt. The samp xrg
data are summarized in the reports included in the administrative record file, Typically, the
samnhng data and related chainoficustody forms are. retained 1y the contractors that published
the reports and/or their subcontractors. To receive further information concerning specific
sampling, data and cU in-oficustody fonts, please reference the document number of the report
and write. o. the individual identified below.

Please forward any c:uesti.ons, comments, or reouests for additional information or coptes to:
(Note; Costa for copies are. borne by the requester.)

U.S.. Air Force. ASC/F.MR, Euiiding 8
18W IfUn Street. Suite 2
Wri,ehtPa.tterson ,sFb, 011 4543376.26

,Atteru;orr h'r, David l..a',vrencc

the Decson Surntnars }YINAI,
It ,5.:i3::.!'a) ce tie: <eel incte July 1995



CO iiSz

Administrative Record Index Guide

The Administrative Record file for Air Force Plant 4 Installation Restoration Program
(lRF') b been assenmiei per the Adrmnistratwe R y Last The category list
was developed based upon OSWER Directive No. 2:i:\" 1.

The index contains the following fields DOCNO, CATEGORY, fluE,AUTHOR,
PAGE, and DATE. A description of each field is presented below.

1, DOCNO; This is the unique document number assigned to each document contained
in inc Au'nuustratwe Re;ora file The first two data identify the general category
e g • ODSue ldenufienion, 0?—Reniecutu. hnstigatioz etc) The last three d1gvs are a

sect ientia rwiber assigned En the dht anase as doenmenta are entered into toe
AtIkninistrative Record file.

2. CATEGORY: This is the specific category identification from the Administrative
Record Index Categtry I ta c g, 01 U4-S te lr:estgatxvo Reports, 03 04RemctLai
in eat gattur Wor Plans e , l)uca.mfnt, of a sperthc naturt can he located tlr'ough
review of this lieD,

3. I2TLE: This is the complete title as it is shown on each document. Clarifications have
been provided where anjropriate.

4 . AUTHOR: 'This is the soec-ific orga.r.iization responsible for generating the document.
individuals are identxfied where known.

S. PAGE: This is the number nf paces contained ii each document. For documents
containin more than one. thousand panes, the total page count is identified as 999.

6. DATE. This is the date of each document. lii an actual date i.not provided, the last
care at toe manttt is usec (ea, a cocumcnt dateti Seoternber 1991 is tisted as
Oih3O/9i).

7. Notes: Documents listed in Section I 1,00 are available to the putiuic through oricinal
sources arc are inetuded :n tots Adm;njstrative Record ule tor reterence only.

Document titles preceded by an asterisk () wil be- included in the Administrative
Recoid file at the next sched.uie.ci uodatc..

B -f> The Dec on
July i'i91> Ap1>e;-dix B. Ad13 strauvu Rt oid ndcx
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Adminktrative Record
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01.00 SITE IDENTDRCA:noN

011)1 Background
01.02 Notification/Site. Inspection Reports
01.0$ Prelinriusry Assessment Repons
01 04 St e Invec gauie Reports
0.. 05 \ficei ec oxiet1p ot.. P e s

01.06 Correspondence
01.07 Quality Acsuance Program/Project Plans
OLOS Health and Safety Plans
01.09 Misud Ianeous .Prograrn/Proie.cz Management Documents

0100 REMOVAL RESPONSE

021)1 Sampling and Analysis Plants
(2 02 Samplmo -d \oalyss Da CLn of Cts ody Fcrrs
'2u3 Fr . "e n. Li ot, Co..t Ar ah.ns (Li/CAt)
02.04 FE/CA Anproval Memorandum
02.05 Acuon Mcrnorandum and Amendments
0106 Corre.sponoence

000 IRP2vIEI)IA.L. IN \'i:iSfl E3.AJF1 Ck'i (P.1.)

03.01 SaH. and u c. 5.. Plans
03.02 Sanmilny and Anaiysjs Data/C!amooCustodv Forms
03.03 Manilcstr
03,04 Rcmcdkd inursdgation Work PlanE
03.05 Remedial inve.stigauon Renorts
03.05 uoiTresCmc.nce

04.00 FEASIBILITY STUDY (PS)

04,01 Apoucal'de or Ruievant and Appropmate Requirement CAI:&ARS)
Determinations

04.02 Feasibilimu Stud'; Reporl S
04.03 rroposeo Finns
04,04 Corresqondcncc

Th t)r 5unim,c"; FP44t.
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05.01 Records of Decision
i 02 -.mttment t'a t'tesgcs c 3 Sb
05.03 Explanations of Differences
03.04 No Further Action Documents

06M0 STATE 000RDLNA'DON

06.01 Cooperative. Agreements/State Memorandums of Agreement (SMOAs)
06.02 State Certificadsyn of' ARARs

07.00 ENFORCEMENT

07.01 Enforcement History
07.02 Endangerment Assessments
07.03 Administrative Orders
0704 Consent Decrees
07.03 Affidavits
07.06 Documentation of Tec.hnicsd. Discussions with Potentially Responsible

Parties (PRPs)
07.07' Notice Letters and Resuonses
('t t'.(> ., .U;.un LOfltbpOflUeLICC
07.09 Permit Appucanons

0*00 HEALTH ASSESSMENTS

03*1 Asenes fos 'Fox* Substance and Disease Registry (ATSDR)
HeaPS Assessments.

03.0? Toxicokysical Profiles.

(10:01 NATli PAL KLSOURCF TRUSTEES

i 3 'Jn?} Ic
nO (02 ipOr2s of Fact
09 C Repor ta

FNA.L Th Deci0on Summary
r" nn s kitfl rN urd uie<
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19 0 Thners anc spc
DM2 Comnmnity Relations Plans
u Nouc. >f tu iunts x intrma
IOX)4 Public Macdog Transcripts
10.05 Documentation of Other Public Meetings
10M6 Fact Sheets and Press Releases
10.07 Resnonsiveness Summaries

DM0 IECHNICA]., SOURCES AND GUIDANCE DOCUMENTS

11.01 U. S. Environmental Protechon Agency (EPA) Headqnarters Guidance
11.02 EPA Regional Guidance
ii,ft3 State Guidance

_?.lc..A .±t I cinIcai ,3UL1.ces
11.05 Depacunent of the, Air Focce Guidance
11.06 Technical Information Reocrts

] ht {Iicnun Surru&t
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