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1. DECLARATION OF THE SELECTED REMEDY
1.1 SITE NAME AND LOCATI ON

Landfill 13 (LF13), East Managenent Unit (EMJ), Dover Air Force Base (DAFB), Kent
County, Del anare

1.2 STATEMENT CF BASI S AND PURPCSE

This record of decision (ROD) presents the selected renedial action for soil and groundwater
at LF13 which was chosen in accordance with the requirenents of the Conprehensive Environnenta
Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code
of Federal Regulations Part 300. The U S. Ar Force (USAF), the | ead agency, as the
owner/operator of the Base, prepared this decision based on the Adm nistrative Record for the
site. The U S. Environnental Protection Agency (USEPA) Region Ill and the State of Del anware
Departnment of Natural Resources and Environmental Control (DNREC) provi ded support.

The State of Delaware concurs with the selected renedy. The Information Repository for the
Adm ni strative Record contains the informati on supporting this renedial action decision and is
at
the Dover Public Library, Dover, Del aware.

1.3 ASSESSMENT OF THE SI TE

Dover AFB identified soil and groundwater contami nation related to the activities that
occurred in and around the LF13 site. LF13 is the location of an inactive surface |andfil
located in the eastern portion of the Base. It is |located north of the amunition storage
facility and approximately 1000 feet (ft.) to the southeast of Site LF15. The approxi nately
eight (8) acre site is covered with small trees and underbrush and has a gravel road down the

center. The landfill slopes upward to the east; with the western edge of the site ending
abruptly at a 20-ft. | edge of concrete and debris. Abundant rubble and concrete debris litter
the toe of the landfill. The area surrounding LF13 was delineated as a wetland, and portions are

densely forested

LF13 was used in the 1960s for the disposal of small quantities of general refuse and | arge
quantities of construction rubble. Fromthe late 1960s to the early 1990s, the site prinmarily
recei ved construction rubble. Buried nmetal was indicated by ground-penetrating radar anonalies
The dunpi ng of rubble over the edge of the site, with subsequent covering and gradi ng of the
sl ope, created a 15- to 20-ft. nound on the forrmer |ow ands as the landfill was advanced toward
the Base boundary. At present, this site is inactive and is partially covered with | unber and
construction rubble such as concrete, nmetal scraps, and cans.

The findings fromthe soil sanpling conducted during the renedial investigation (R) (Draft
Fi nal Basew de Renedial |nvestigation, August 1995) showed the presence of contam nants in
soil and sedinents, but their levels are below action | evels and do not indicate a soil problem
at this site. Analyses of the soil detected volatile organi c conpounds (VQOCs), semvolatile
organi ¢ conpounds (SVQCs), pesticides, polychlorinated biphenyls (PCBs), netals, and tota
petrol eum hydrocarbons (TPH). The hi ghest TPH detection was 1,750 ng/ kg. Several netals were
det ect ed above their background concentrations, nostly in association with areas identified by a
geophysi cal survey as having buried netals. Renmaining soil contam nants do not appear to be a
human health or ecological risk; therefore, No Further Action of soils and sedinents at LF13 is
the sel ected renedy.

Envi ronmental investigations identified VOCs in groundwater. Both fuel -related and
chl ori nated conpounds were detected in groundwater. Al though floating product was observed
once in one well, its presence was never confirmed by subsequent observations at that well.
Chl ori nated conpounds detected in groundwater included 1, 2-dichloroethane (1, 2-DCA),
tetrachl oroethene (PCE), vinyl chloride, and nethylene chloride. The concentrations of these
contami nants are not sufficiently elevated to indicate the presence of free-phase product. Data
coll ected during the investigations suggest that LF13 is a source for organi c and inorganic
contami nants in soil and groundwater.



A Baseline Ri sk Assessnent (BRA) (Draft Final R Report, August 1995) was conducted for
LF13. The risks to exposure of LF13 soils produce a lifetinme excess cancer risk (LECR) |ess
than 1E-04 and Hazard Index (H) of less than 1 for both current and future
comrercial /industrial scenarios. The LECR and H associated with the hypothetical future
commercial /industrial use of groundwater are 9E-04 and 1, respectively. The H is the criterion
used to eval uate the noncarci nogenic effects. Because the LECR value is above the 1E-04 to 1E-
06 range, it is appropriate to consider risk-reducing action for groundwater at this site. No
further action is selected for soil and sedinment. The carcinogenic risk at LF13 is prinarily
attributable to vinyl chloride and arsenic in groundwater and berylliumin soil. The
noncarcinogenic: risk in groundwater is prinarily attributable to antinony.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the enviroment.

1.4 DESCRI PTION OF THE SELECTED REMEDY

The sel ected renmedy consists of in situ renediation of soil and groundwater using natural
attenuation, institutional controls consisting of continuation of the restrictions on using
on- Base groundwater fromthe Col unbia Aquifer, and performance of groundwater nonitoring. Fina
eval uation of the performance of this interimrenedy, renedi ation of contam nated soil and
groundwater at the site, and conpliance with applicable or relevant and appropriate requirenents
(ARARs) will occur in the final Basew de ROD.

1.5 STATUTCRY DETERM NATI ONS

The sel ected renedi al action satisfies the renedial selection process requirenents of
CERCLA and the NCP. As required under CERCLA the sel ected renmedy provi des the best
bal ance of trade-offs anong the nine evaluation criteria. The selected action provides
protection
of human health and the environment conplies with federal and state requirenents that are
legally applicable or relevant and appropriate to the action and is cost effective. This renedy
uses pernmanent solutions and alternative treatnent technol ogy to the nmaxi num extent
practicable and satisfies the statutory preference for remedi es that use treatnents that reduce
toxicity, mobility, or volume as a principal elenent.

Because the renedy will result in the continued presence of hazardous substances on the site
above action levels a revieww |l be conducted within 5 years of commencenent of the renedi al
action to ensure the renedy continues to provide adequate protection of human health and the
environnent in accordance with NCP Section 300.43 (f)(4)(ii). This 5 year review w |l be
perforned as a part of a Basew de nonitoring program

<I M5 SRC 97175A>



2. DECI SI ON SUMVARY
2.1 1 NTRCDUCTI ON

DAFB recently conpleted a Feasibility Study (FS) and a technical assessnent of natura
attenuation processes at DAFB that addressed contam nated soil and groundwater in the i medi ate
vicinity of LF13. LF13 is located along its eastern boundary at DAFB, Del aware

The Draft Feasibility Study, East Managenent Unit, Dover Air Force Base (Danes & Moore My
1997) was undertaken as part of the USAF' s Installation Restoration Program (I RP). The basis for
the FS was the Draft Final Basew de Renedial |nvestigation, East and North Managenment Units,
Dover Air Force Base report (Danmes & Mbore August 1995), which characterized contam nation and
eval uated potential risks to public health and the environnment. This docunent was suppl erent ed
by two administrative reports titled Hydrogeol ogic and Water-Quality Data for the East
Managenent Unit of Dover Air Force Base, 1995-96 and Assessnent of Natural Attenuation of
Contami nation from Three Source Areas in the East Managenent Unit, Dover Air Force Base, both
prepared by the U S. Ceol ogical Survey (USGS), Baltinore, Maryland, in February and March 1997
respectively.

Early environmental investigations suggested that LF13 was a source of organic and inorganic
contaminants in soil and groundwater. VOCs found in groundwater included fuel-related and
chl ori nated conpounds. The fuel -rel ated conmpounds [i.e., benzene, tol uene, ethylbenzene, xylene
(BTEX)]| were not migrating away fromthe their source area because of the absence of the
conpounds in the downgradient wells. Although floating product was observed once in one well its
presence was never confirned by subsequent observations at that well. Chlorinated conpounds
detected in groundwater included 1,2-DCA PCE, chloroform and nethyl ene chloride. The
concentrations of these contam nants were not sufficiently elevated to indicate the presence of
free-phase product.

During the R, analyses of the soil detected VOCs, SVOCs, pesticides, PCBs, netals and TPH

N ne nmetals were detected above their respective background concentrations in soil, and one TPH
val ue was neasured at 1,750 ng,/kg. No other contam nants were detected above regulatory limts
in soil. NNne VOCs were detected in groundwater during the R, primarily in tw well pairs:

MA61S/ MG1D and DML10S/ DML10OD. G oundwat er sanples fromthese wells had the hi ghest VOC
concentrations at the site. 1,2-Di chloroethene (1,2-DCE), vinyl chloride, and benzene each
exceeded their MCLs in at |east one sanple. Al other VOCs [except bis(2-ethyl hexyl)phthalate, a
common | aboratory artifact], SVQCs, pesticides, and PCBs were detected at concentrations bel ow
their MCLs. Several netals (including arsenic, antinony, calcium cobalt magnesium nickel

pot assi um and sodi um) exceeded their DAFB background concentrations.

This ROD addresses the source of potentially hazardous substances present in LF13 soil and
groundwater. Al so, this ROD summarizes the FS, describes the renedial alternatives that were
eval uated, identifies the remedial alternative selected by DAFB, and explains the reasons for
this selection. The USEPA and the State of Del aware concur with the renedy selected in this ROD

As an aid to the reader, a glossary of the technical ternms used in this ROD is provided at
the end of the sumary.

2.2 PUBLI C PARTI Cl PATI ON

DAFB of fered opportunities for public input and community participation during the RI/FS and
Proposed Plan (PP) for LF13 in the EMJ The PP was nade available to the public in the
Adm ni strative Record. Docunments conposing the Informati on Repository for the Adm nistrative
Record for the site are available at the Dover Public Library, Dover, Delaware. The notice of
availability for the PP was published in the | ocal newspaper and the Base newspaper. A public
comrent period was held from Monday, June 16, 1997, until Wdnesday, July 15, 1997. The public
comrent period was not extended as there were no requests for an extension. No witten conmments
were received fromthe public, and no public neeting was requested. These comunity
participation activities fulfill the requirenents of Section 113(k)(2)(B)(l-v) and 117(a)(2) of
CERCLA.

Comments subnmitted by the USEPA and DNREC consisted of editorial changes and clarification of
sone issues; however, the editing and clarification did not result in any significant change to



the preferred alternative presented in the PP
2.3 SI TE BACKGROUND

DAFB is |l ocated in Kent County, Delaware, 3.5 nmiles southeast of the city of Dover
(Figure 1) and is bounded on the southwest by the St. Jones R ver. DAFB conprises approxi mately
4,000 acres of land, including annexes, easenents, and | eased property (Figure 2). DAFB is
relatively flat, with elevations ranging fromapproxinately 10 to 30 ft. above nean sea | evel
The surrounding area is prinarily cropland and wetl ands.

DAFB began operation in Decenber 1941. Since then, various mlitary services have operated
out of DAFB. The current host organization is the 436th Airlift Wng. Its missionis to provide
global airlift capability, including transport of cargo, troops, equipnent and relief supplies

DAFB is the U S. East Coast hone termnal for the G5 Galaxy aircraft. The Base al so serves
as the joint services port nortuary, designed to accept casualties in the event of war. The G5
Gal axy, a cargo transport plane, is the largest aircraft in the USAF, and DAFB is one of the few
mlitary bases at which hangars and runways are desi gned to accommbdat e these pl anes.

The portion of DAFB addressed in this RODCIRP Site LF13 is located within the EMJ, one of
four nmanagenent units into which the Base has been divided (Figure 2). LF13 is the site of an
inactive surface landfill located in the eastern portion of the Base. It is located north of the
anmmuni tion storage facility and approxi mately 1000 ft. to the southeast of Site LF15. The
approximately 8-acre site is covered with snall trees and underbrush and has a gravel road down

the center. The landfill slopes upward to the east; with the western edge of the site ending
abruptly at a 20-ft. | edge of concrete and debris. Abundant rubble and concrete debris litter
the toe of the landflll. The area surrounding LF13 was delineated as a wetland, and portions are

densely forested

LF13 was used in the 1960s for the disposal of small quantities of general refuse and
large quantities of construction rubble. Fromthe late 1960s to the early 1990s, the site
primarily received construction rubble. Buried nmetal was indicated by ground-penetrating radar
anomal i es. The dunpi ng of rubble over the edge of the site, with subsequent covering and grading
of the slope, created a 15- to 20-ft. nmound on the forner |Iow ands as the landfill was advanced
toward the Base boundary. At present, this site is inactive and is partially covered w th | unber
and construction rubble such as concrete, netal scraps, and cans.

<I M5 SRC 97175B>
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Ground cover at LF13 consists of grasses, weeds, and snmall trees. The topography is
hunmocky,

perhaps because of the uneven nature of landfill materials. A 20-ft. ravine forns the eastern
portion of the site. The site is surrounded by delineated wetlands that were formed by
construction of the landfill. Runoff fromthe northern side of the site is collected by shall ow

swal es that flow north to a drainage ditch that ultinately discharges to the Pipe El mBranch of
Little River. Seasonal standing water is comon al ong the southern and eastern sides of LF13 and
appears to be the result of topographic irregularities in the surface construction of the
landfill.

The shallow lithol ogy at LF13 consists of alternating layers of clay, silt, and sand. A
sem continuous clay layer is present at approximately 17 to 25 ft. bel ow ground surface (bgs)
and appears to underlie nost of the area. This clay |layer acts as a lower confining unit, and
groundwat er is found perched on top. The perched water table is generally encountered at a depth
of approximately 10 to 12 ft. bgs at LF13. The deeper lithology is typically fine-to-coarse
sand, with sone silt. The dark gray clay of the Calvert Formation ranges in depth between 45 and
76 ft. bgs.

The Col unbia Formation is the shall owest water-bearing unit and holds the water table
aqui fer. Deeper aquifers are protected by the extensive upper clay of the Calvert Formation. The
upper portion of the Colunbia Formation is finer grained and contains nore silt and clay tenses
than the deeper portions. The deeper portion of the Col unbia Formation typically consists of
fine-to-coarse-grai ned sand with occasional |enses of fine-to-nmediumsand and di sconti nuous



gravel lenses interpreted as channel |ag deposits. The thickness of the Col unbia Formati on at
LF13 is approximately 50 feet. The shallow water table is generally encountered at a depth of 12
to 16 ft. bgs at LF13

G her structures near LF13 include an inactive JP-4 fuel pipeline approximately 1000 feet
downgradi ent (north) of the area

LF13 has undergone several previous investigations, two conducted by Science Application
International Corporation (1986 and 1989) and one, the R, conducted by Danmes & Mwore (1995).
During the early investigations both fuel-related (i.e., BTEX) and chlorinated conpounds were
detected in groundwater. Chlorinated conpounds detected in groundwater included 1,2-DCA PCE
chloroform and nethyl ene chloride. Although floating product was observed once in one well, its
presence was never confirned by subsequent observations at that well. The concentrations of
these contam nants were not sufficiently elevated to indicate the presence of free-phase
product. A geophysical survey across the site indicated several area of buried netals as deep as
25 ft. bgs. The early investigation indicated that there were two potential source areas of
cont am nat i on

The Rl further hel ped define the areas of potential contam nation. The first area is al ong
the access road to LF13 near the southwestern edge of the landfill. Goundwater sanples from
DML10S and DML10D had the hi ghest VOC concentrations at the site. 1,2-DCE and vinyl chloride
exceeded the Maxi mum Contam nant Levels (MCLs). The limted nunber of contaminants inplies the
source may have been a discrete spill or dunping of chlorinated solvents rather than extensive
di sposal of liquid wastes. The extent of contam nants in groundwater appears |imted because
contami nants were not detected in downgradient wells.

The second area of associated contam nants occurred at MM1. Benzene was detected at 5 Ig/L
equal to its MCL. All other VOCs were present below their MCLs at this |ocation. The extent of
the VOC contaminants in groundwater in the vicinity of MM1 appears to be |Iimted because the
det ected concentrations were below their MCLs and they were not detected in downgradient wells
No SVQCs were detected in LF13 groundwater. As in the VOC data, SVOCs data suggest a localized
occurrence of fuel-related conpounds. Pesticides were detected; all at exceedingly |ow estinated
concentrations of 0.0098 Ig/L or less. O all the netals, only antinony exceeded its MCL in a
filtered sanple. In addition to antinony, several other netals exceeded their DAFB background
l evel s. These netals were arsenic, calcium cobalt, nagnesium nickel, potassium and sodi um
The netals were primarily elevated in shallow wells screened in the perched groundwater. The
types of contam nants detected between the two areas and their difference in concentrations
indicate that separate areas of associated VOCs nmay exist in groundwater at LF13. The area
around DML10 i s dom nated by chlorinated hydrocarbons and the area around MA61 by fuel -rel ated
hydr ocar bons.

Only pesticides and netals were detected in unfiltered surface water sanples collected from
LF13. Al pesticides were detected in exceedingly |ow estinated concentrati ons, often | ess than
one part per trillion. Iron exceeded the chronic Arbient Water Quality Oriteria (AWX) in
filtered and unfiltered sanples, and copper slightly exceeded its chronic freshwater AWQXC.
Pesticides and netals were detected in sedinment. The pesticides were limted to | ow, estinated
concentrations. Only cobalt and copper slightly exceeded background | evels. No other netals
appeared to be elevated. The investigations concluded that associated surface water and sedi nent
do not appear to have been inpacted by the site activities and the substances in them do not
appear to be a significant concern.

Anal yses of the soil detected VOC concentrations below action levels, all netals except
arseni ¢ are bel ow background or cl eanup concentrati ons, and a TPH detection as high as 1, 750
ng/ kg. Al VOCs except chl orobenzene and total xylenes were detected at concentrati ons of 15
Ig/ kg or less. The maxi mum concentrati on of chl orobenzene was 130 Ig/ kg in one boring and 47
Ig/ kg for total xylenes in a test pit sanple. Wile nost SVOCs were detected at concentrations
of 1,100 Ig/kg or less, higher concentrations of several fuel-related polycyclic aromatic
hydr ocarbons (PAHs) were detected in test pit sanples. These PAHs are believed to be related to
the numerous JP-4 fuel filters, auto filters, and notor parts encountered in the test pits. TPH
detections al so corresponded to the SVOC concentrati ons. The el evated TPH concentrati on was
detected al ong the southern edge of the landfill.

Mbost pesticide/ PCB detections in soil were at concentrations of 12 Ig/kg or |ess. However



sone significant concentrations of pesticides up to 470 Ig/kg and PCBs up to 2,600 lg/kg were
detected in soil sanples fromthe western portion of the landfill. No pesticide or PCB

contam nants exceeded their regulatory limts for the comrercial/industrial soil ingestion
scenario. Al so the concentrati ons decreased with depth. Only arseni ¢ exceeded its background or
cl eanup concentrations for DAFB soils. The investigation concluded that this netal may be
related to wastes in LF13 disposal pits. Data collected during the investigations suggest that
LF13 is a source for organic and inorganic contamnants in soil and groundwater. Summaries of
the major contam nants detected in soil and groundwater during the R are given on Tables 1 and
2, respectively.

Pesticides and PCBs were detected in soil and groundwater at the site; however, their
concentrations were below their regulatory levels for commercial/industrial soil ingestion and
MCLs for water. The concentrations of PCBs and pesticides in the soil fromthe western portion
of LF13 indicated they may be site related. The occurrence of nost pesticides in groundwater
across the site is generally attributed to the proper long-termapplication of these conpounds
across the Base and surrounding farmands and is not related to inproper use, spills, or
rel eases.

Approxi mately 6 soil borings and 14 nonitoring wells have been installed during the
investigation of LF13. Figure 3 illustrates the LF13 site area and sanpling | ocations. The
estimated size of the LF13 source area is 183,000 square feet (ft.2).

2.4 SUWARY CF SITE R SKS

The purpose of the BRA (Draft Final R Report, August 1995) is to determ ne whet her exposure
to site-related contam nants coul d adversely affect human health and the environnent. The focus
of the BRA is on the possible human health and environnental effects that coul d occur under
current or potential future use conditions if the contamnation is not renediated. The risk is
expressed as LECR for carcinogens and as H for noncarcinogens. For exanple, an LECR of 1E-06
represents one additional case of cancer in one mllion exposed popul ati on, whereas an H above
one presents a l|ikelihood of noncarcinogenic health effects in exposed popul ati ons. The USEPA
has established the target risk range of 1E-04 to 1E-06 for LECR Risks greater than 1E-04
generally warrant an action under CERCLA. An H greater than 1 indicates a possibility of
adver se noncancer health effects based on exposure to nultiple contam nants or pathways. The
uncertainty with noncancerous health toxicity values is a factor of 10, so H val ues greater
than 1 may not necessarily require an action under CERCLA in order to be protective of hunan
health. It is considered very unlikely that the Col unbia Aquifer would be used by the Base. To
ensure the Col unbia Aquifer woul d not be used, institutional controls for restrictions of the
groundwat er use at LF13 woul d be inplenented as part of the selected alternative. The
restriction woul d
be applicable to all scenarios of groundwater use, including residential, recreational, and
commerci al /i ndustri al

The RI/FS focused, on the collection of data to determ ne extent of contam nation in the
vicinity of LF13. The BRA identified several contam nants of concern (COCs) in soils:

SVCCS: 2- Met hyl napht hal ene
4- Chl or o- 3- net hyl pheno
Benzo[ g, h,i] peryl ene
Di benzof uran
Phenant hr ene

Pesti ci des/ PCBs: Del t a- benzene hexachl ori de
Endosul fan sul fate
Endosul f an al dehyde
Endrin ket one
PCB 1242, 1248, and 1260



Table 1. Summary of Major Contaminants Detected During the R
Anal yte H ghest Nunber Nunber of
Concentration of hits sanpl es
( 19/ kg)
Vol atil e organi ¢ conpounds
Chl or obenzene 130 4 17
Xyl ene (total) 47 4 17
Sem vol atile organic
conpounds
2- Met hyl napht hal ene 10, 000 3 17
Bi s(2- et hyl hexyl ) pht hal at e 8700 3 17
Napht hal ene 3500 5 17
Pesti ci des/ PCBs
4,4' - DDD 470 6 17
PCB 1242 2600 1 17
PCB 1248 260 1 17
Metal s (ng/ kg)
Al um num 25, 200 17 17
Arsenic 39 12 17
Cadm um 52.8 1 17
Cal ci um 1240 17 17
Cobal t 11.4 13 17
Copper 16.5 14 17
Lead 152 17 17
Mer cury 0.48 8 17
Si |l ver 1.4 1 17
Total petrol eum 1750 151 15
hydr ocar bons (ng/ kg)
* USEPA, Region |11, Risk-Based Concentrations for Comrercial/lndustria

in LF13 Soil

Backgr ound
Conc.

(19/kg)

4.1 E+O7*
1E+09*

410, 000*
8. 2E+07*

24, 000*
740*
740*

23, 855
19.8
0.84
1080

7.8
33.1
0.16
0.97

Soi | Ingestion



Table 2. Summary of Mjor Contaminants Detected During the R in LF13 G oundwat er

Anal yte H ghest Nunber Nunber of Maxi mum
Concentration of hits sanpl es Cont ami nant
(lg/L) Level s
(lg/'L)

Vol atil e organi ¢ conpounds

Benzene 5 1 14 5
Chl or obenzene 41.0 3 14 100
1, 2-Di chl or oet hene 1400 2 14 70
Vi nyl chloride 520 2 14 2
Sem vol atile organic

conpounds

Bi s(2- et hyl hexyl ) pht hal at e 39 5 14 6
Pesti ci des/ PCBs

Chl ordane - Gammm, 0. 0018 5 14 2
Li ndane 0. 0047 2 14 0.2
Met hoxychl or 0. 0072 2 14 40
Metal s (Di ssol ved)

Ant i nony 59.9 1 14 6
Arsenic 9.4 2 14 50
Bari um 430 14 14 2000
Copper 4.6 2 14 1300
N ckel 46. 8 2 14 100

<I M5 SRC 97175D>

Met al s: Arsenic
Beryl | i um
Cadmi um
Cal ci um
Cobal t
Manganese
Silicon
Thal I'i um

The BRA, performed as part of the Basewi de R, considered hypothetical current and future
soi|l use under the commercial/industrial scenario. Details concerning the selection of COCs and
the human health risks nay be reviewed in the Draft Final R, Volumes 11l and IV, August 1995.

The total LECRs for the hypothetical current and future comercial/industrial exposure to
soil is 2E-07 and 3E-06, respectively. Berylliumis the primary contributor to the LECR for
soil. The resulting risk exposures are presented in Table 3.



Tabl e 3a. Hypothetical Current Commercial/Industrial

Pat hway Hazard | ndex
I ngestion 1E- 03
I nhal ati on 2E- 05
Tot al 1E- 03

Tabl e 3b. Hypothetical Future Commercial/lndustrial

Pat hway Hazard | ndex
I ngestion 3E-01
I nhal ati on 2E- 02
Tot al 3E-01

The BRA identified several groundwater COCs at LF13:

VQCs: 1, 2- DCA Met al s:
1, 2- DCE
1, 4- D chl or obenzene
Benzene
Chl or obenzene
Vi nyl chloride

SVCCs: 4- Chl or o- 3- net hyl phenol Pesti ci des:
Bi s(2- chl or oet hoxy) net hane
Bi s(2- et hyl hexyl ) pht hal ate

Scenario for Soil at LF13
LECR
2E- 07

7E-11
2E- 07

Scenario for Soil at LF13

LECR

3E-06
6E-09
3E-06

Ant i nony
Arsenic
Cal ci um
Cobal t
Magnesi um
Pot assi um
Sodi um

Endosul fan sul fate
Endrin ket one



The detected concentrations of three contam nants (e.g., 1.2-DCE, benzene, and viny
chloride) in groundwater exceeded their respective MCLs in at |east one of the sanples collected
during the Rl in the vicinity of the source area. The source area for groundwater contam nation
isinclose proximty to the Base boundary. G oundwater discharges to Pipe El mBranch through a
deep flow system hence the potential exists for the future off-Base mgration of contam nants
wi th groundwat er.

The BRA, perfornmed as part of the Basewi de R, considered hypothetical future groundwater use
fromthe Col unbi a Aquifer under the commercial/industrial scenario. Details concerning the
sel ection of COCs and the human health risks may be reviewed in the Draft Final Rl Vol unes |11
and IV, August 1995.

The total LECRs for the hypothetical future comercial/industrial exposure to groundwater is
9E-04. Vinyl chloride and arsenic are the primary contributors to the LECR and antinony is the
primary contributor to the H for groundwater. The resulting risk exposures are presented in
Tabl e 4.



Tabl e 4. Hypothetical Future Commercial/lIndustrial Scenario for Goundwater at Area 1

Pat hway Hazard | ndex LECR

I ngestion 1E+00 7E- 04
I nhal ati on 6E- 02 2E- 04
1E+00 9E- 04

2.5 REMEDI AL ACTI ON CGBJECTI VE

Renedi al action objectives (RAGCs) are nedi a-specific goals to be reached during site
remedi ation that are protective of human health. These objectives are typically achi eved by
preventing exposure and reduci ng contam nant |evels (Quidance for Conducting Rernedia
Investigations and Feasibility Studies Under CERCLA, InterimFinal, USEPA Cctober 1988). The
RAO for LF13 is the reduction of contam nant concentrations in soil to the USEPA Region |11
Ri sk- Based Concentrations (RBCs) for the commercial/industrial ingestion scenario. The RAO for
groundwater is the Safe Drinking Water Act (SDWA) MCLs, or Del aware's DNREC regul atory |levels
The sel ected acceptabl e contam nant |evels in groundwater are MCLs. For COCs that do not have a
RBC or an MCL, the DAFB-specific background level will be used. The sel ected acceptable
contam nant |levels for soil are Base-specific background concentrations and are avail able for
nost of the COCs at LF13. The prinmary contributor to the total LECRin soil is beryllium which
t he DAFB-specific background concentration is 1.70 ng/kg. In groundwater, vinyl chloride and
arsenic are the primary contributors to the total LECR and antinony is the prinmary contributor
for the H. The MCLs for vinyl chloride, arsenic, and antinony are 2 Ig/L, 50 Ig/L, and 6 Ig/L
respectively. Antinmony was detected in only 1 of 14 sanples. This single detection is only about
6% above background.

The area to be renediated is defined as the area of attainment. The area of attainnent
defines the area over which cleanup levels will be achieved in the groundwater. It enconpasses
the area outside the boundary of any waste remaining in place and up to the boundary of the
contami nant plune. Ceanup levels are to be achieved throughout the area of attainnent. Wthin
the area of attainment, the goal of the renedial action for soil and groundwater is to reduce
the concentrations of COCs bel ow their RAGCs.

DAFB does not use the Colunbia Aquifer for two primary reasons: (1) the aquifer cannot
neet the residential and industrial demand and (2) the water quality is |ess desirable than that
of the deeper aquifer. Land-use restrictions, which are nore fully described in DAFB' s Rea
Estate Property Managenent System will remain in place because DAFB is one of the few airports
capabl e of servicing the G5 Galaxy aircraft and it very likely will remain a USAF Base in the
di stant future. These institutional controls help mnin ze exposure to site contam nants

The potential exposure routes for LF13 contam nants are ingestion/inhalation of soi
particles that have sorbed contam nants and contact and ingestion of contami nants in
groundwat er/ surface water. The potential off-Base mgration of groundwater contami nants to areas
not under DAFB | and-use restrictions is another route of exposure. In this case, the objective
is to prevent unacceptable | evels of contam nants frommgrating of f-Base by achieving the RAO
within the area of attainnent.

2.6 SUMVARY OF ALTERNATI VES

CGeneral response actions are the steps that could be taken to achieve the RAGs for the
soil and groundwater at LF13. Based on results of the initial screening of the response action
t echnol ogi es presented in the FS and the sel ection of representative process options, the
follow ng six technol ogies are considered to be applicable:

. No Action
. Institutional Controls
- Land-use restrictions
- Groundwat er-use restrictions

- Groundwat er nonitoring

. In situ G oundwat er Treatnent



- Natural attenuation
- Density-driven convection
- Perneabl e reactive barrier wal

G oundwat er Col | ecti on
- Vertical groundwater extraction wells

Ex situ G oundwater Treatnment
- Metal s pretreatnent
- Air stripping

G oundwat er D sposa
- Surface water discharge

These technol ogi es are conbined to formfive distinct alternatives that have varyi ng degrees
of success at achieving the RAGs for LF13. The five alternatives and features of each technol ogy
are summarized as foll ows.

Alternative 1-No Action. This alternative involves no activities to reduce contam nation
or to nonitor site conditions. Institutional controls (e.g., restriction of groundwater
use by DAFB) are already in place and are likely to remain so in the future. These
controls, however, do not apply beyond the Base boundary.

Alternative 2-1n Situ Renediation of Soil and G oundwater Using Natural Attenuation

This alternative relies on passive treatnent of contam nated soil and groundwater through
natural physical, chemcal, and bi ochem cal processes. These processes, particularly

bi odegradati on processes, result in the reduction of soil and groundwater contamn nant
concentrations at reasonably predicted rates. Institutional controls consisting of
continuation of the restrictions on using the Col unbia Aquifer and perfornance of
groundwat er nmonitoring are al so incl uded.

Alternative 3-1n Situ Renedi ati on of G oundwater Using Density-Driven Convection
Density-driven convection is an in situ groundwater treatnent technol ogy that specifically
addresses source-area contam nation. Soil contam nation is addressed by use of soil vapor
extraction technol ogy. The distal end of the plune is addressed by natural attenuation
Institutional controls consisting of continuation of the restrictions on using the

Col unbi a Aqui fer and perfornmance of groundwater nonitoring are al so included.

Alternative 4-1n Situ Renedi ation of Goundwater Using Perneabl e Reactive Barrier

Walls and Ex Situ Renediation of Goundwater Using Air Stripping at LF13. The

alternatives were devel oped with the assunption that renedial actions would be inpl enented
concurrently at three EMJ sites which included LF13, Fire Training Area 3 (FT03), and
WP14/ LF15. This alternative reflects that concurrent action. The technol ogy described in
Alternative 4 for LF13 is the sane as that presented in Alternative 5, ex situ remediation
of groundwater using air stripping. For Alternative 4, groundwater in the source area is
treated in situ using a perneable wall of reactive iron filings at FTO3 and WP14/LF15. In
the ex situ treatnent systemfor LF13, groundwater is renoved fromthe source areas using
extraction wells. The extracted water undergoes netals pretreatnent and is then processed
through an air stripper. The treated water is subsequently discharged to an on-Base

stream

usi ng

Pi pe El m Branch. The distal end of the plunes and soil are addressed by natura
attenuation. Institutional controls consisting of continuation of the restrictions on

t he Col unbi a Aquifer and performance of groundwater nonitoring are al so included

Alternative 5-Ex Situ Renediation of Goundwater Using Air Stripping. Goundwater is
renoved fromthe source areas using extraction wells. The extracted water undergoes netal s
pretreatnent and is then processed through an air stripper. The treated water is
subsequent|ly di scharged to an on-Base stream Pipe El mBranch. The distal end of the plune
and soil are addressed by natural attenuation. Institutional controls consisting of
continuation of the restrictions on using the Colunbia Aquifer and perfornance of
groundwat er nmonitoring are al so incl uded.



These renedial alternatives are described in the follow ng subsections. In addition, the
capi tal, annual operation and nai ntenance (O&\, and present worth costs of each alternative are
provi ded.

2.6.1 Alternative 1-No Action

Alternative 1, the No Action alternative, is considered in the range of alternatives to
serve as a baseline or to address sites that do not require active renediati on. The NCP and
CERCLA gui dance require that the No Action alternative be evaluated. This alternative assunes
that no renedial action will occur and that the site would be left inits present condition. No
efforts are undertaken to reduce groundwater contam nants. Any changes to the site would be a
direct result of natural processes, and no nonitoring woul d be conducted to document changes in
contam nant levels. Existing |land-use restriction in place at DAFB will continue to be enforced
to prohibit the unauthorized extraction and use of groundwater fromthe Col unbia Aquifer. This
action will prevent human exposure to the groundwater, thereby averting a public health risk at
DAFB. This alternative does not conply with the chem cal -specific ARARs of the Base-specific
background concentrations for soil and SDWA MCLs for groundwater (See Table 7). The success of
nmeeting the RAGs nust be determined. No cost is associated with this alternative

Alternative 1

Cost Cat egory Cost (%)
Capi t al 0
Annual Qperations and 0
Mai nt enance
Present Worth 0

2.6.2 Alternative 2-1n Situ Renediation of Soil and G oundwater Using Natural Attenuation

Alternative 2, in situ renediation of soil and groundwater using natural attenuation, relies
on passive treatnent of contaminated soil and groundwater through natural physical, chem cal
and bi ochem cal processes. USGS conducted an extensive natural attenuation study of the EMJ
sites (USGS, 1997) and concluded that none of the COCs were currently migrating past the Base
boundary above MCL concentrations in either groundwater or surface water. In addition, the COCs
are not predicted to mgrate off-Base in the future. Nonethel ess, groundwater nonitoring will be
enpl oyed to denonstrate that natural attenuation is effectively reduci ng contam nant
concentrations and preventing their off-Base mgration at |evels above the RAO concentrations
over the long term Natural attenuation processes, particularly biodegradation processes, result
in the reduction of soil and groundwater contam nant concentrations at reasonably predicted
rates

Based on the aquifer characteristics and findings fromthe R Report and the Natura
Attenuation Study, the USGS reasoned that nost of the attenuation is the result of
bi odegradati on. The estinmated tinme needed for biodegradation of chlorinated aliphatic
hydrocarbons [e.g., vinyl chloride, 1,2-DCE] to decrease concentrations by one order of
magni tude ranges fromO0.1 to 3.7 years; the tine needed for bi odegradati on to decrease
concentrations by two orders of magnitude ranges from approximately 0.3 to 7.4 years. Using the
l ongest flow path fromLF13 to Pipe El mBranch, approximately 3000 ft. |ong, the groundwater
traveltines are sonmewhere between 8 and 180 years fromrecharge to di scharge. G ven theses
conditions, the USGS then reasoned that bi odegradati on can decrease concentrati ons to near or
bel ow the detection level in the long flow path. In the short flow path, it was concluded that
al t hough
bi odegradati on can decrease concentrations, it would only do so by an order of nagnitude. A
table is included at the end of the RCD which shows the conparison of renediation times for
natural attenuation of groundwater versus the cal cul ated groundwater travel tinmes. The results
showed that for short travel paths (i.e., 100 ft. at FT03) and high flow velocities (i.e., 376
ft./year), natural attenuation processes are insufficient to decrease concentrations by one
order of magnitude. In a couple of cases, the internediate flow path of 1500 ft. and a high flow
velocity was not satisfactory to decrease concentrations of TCE by one order of magnitude. It
shoul d be noted that the initial concentration of a specific contamnant will dictate cause for
concern that groundwater will discharge to a surface water body and pose a risk to human health



or the environnent. Potential concerns for LF13 are described in the follow ng paragraphs.

For LF13, all scenarios showed there is sufficient tine for natural attenuation to
effectively reduce the contam nant concentrations to below their RAGs. This assunes the worst
case of a flow path of 3000 ft. to a surface water body, a high flow velocity of 376 ft./year
and the hi ghest contam nant concentrations detected in the RI. The estinmated renediation tine
through natural attenuation processes for LF13 groundwater ranges fromless than 1 year to 2.5
years. It is assunmed that soil renediation tinmes woul d be conparabl e because simlar degradation
processes are al so occurring.

The RI and Natural Attenuation Study showed that concentrations of aliphatic and aromatic
hydrocarbons (i.e., fuel-related conponents) are greatest near the spill sites and | east
downgradi ent. No fuel -rel ated hydrocarbons were detected in the surface water sanples collected
in 1995 and 1996. In general, the USGS concluded that redox conditions neasured at the sites are
favorabl e for biodegradati on of these conpounds. One could then hypothesize that fuel-rel ated
hydr ocar bons are bei ng successfully biodegraded prior to discharge to the surface water bodies

The proposed nonitoring network is illustrated in Figure 4 and consists of five groundwater
wells. To the extent possible, existing wells were selected for nmonitoring. At LF13, four wells
(i.e., MB2S, MM4S, DMMOLS, and DML10S) and a new well (NEW1) will be nonitored to confirm
the predi cted decrease in concentrations and to observe that contam nant |evels are bel ow MCLs
around the perineter of the site. Goundwater fromthis source will eventually be entrained in
the overall flow path toward Area 1 And finally to the Base boundary. Wl MA227M and the
nmonitoring wells GSCP3M and POC2 used for Area 1 will also serve as final downgradient
nmonitoring points for LF13, which is hydraulically upgradient to Area 1

Groundwat er sanples will be collected using dedi cated punps installed in each of the
nmonitoring wells. During the Renmedial Design, the base will develop, with DNREC and EPA review
and approval, an "Qperation and M ntenance" plan which will detail the nonitoring wells,
sanpl i ng paraneters, frequency, and perfornance standards necessary to support the natura
attenuation decision both prior to and after the issuance of the final base-w de ROD.

Alternative 2

Cost Cat egory Cost (%)
Capi t al 4,200
Annual Qperations and 8, 400
Mai nt enance
Present Worth 40, 000

This alternative is considered capabl e of conplying with the chem cal -specific (e.g.
Base- speci fi ¢ background concentrati ons and MCLs) and action-specific (e.g., long-term
nmonitoring) ARARs (See Table 7). In addition to nonitoring, institutional controls such as
| and-use and groundwat er-use restrictions that prohibit the use of the contam nated soil md
aquifer will remain in place.

2.6.3 Alternative 3-1n Situ Renediation Using Density-Driven Convection

This alternative includes the in situ treatnment of groundwater using density-driven
convection (DDC) over the source areas of contam nation. The DDC process is a recently devel oped
in situ method for renoval of VOCs fromthe saturated zone. The DDC process invol ves injection
of air into the bottomof a well screened at both the top and the bottom The injected air
bubbl es rise upward in the well and creates a turbulent, frothing action inside of the wellbore
The rising air bubbles strip contam nants fromthe water and increase the dissol ved oxygen
content of the water. The rising bubbles create a frictional drag, which produces a positive
hydraulic head (i.e., greater than static aquifer head) at the bottomof the well. Thus, the
frictional drag acts as a groundwater punp sucking contam nated water fromthe surrounding
aqui fer through the bottomwell screen and pushing the water through the wellbore and out of the
top well screen. Aerated water discharged through the top well screen then infiltrates back down
to the water table, while the discharged air bubbles travel through the vadose zone and are
captured by



soi|l vapor extraction (SVE) wells. The designed air injection pressures range from12 to 16
pounds per square inch - gauge (psig) with an injection flowrate of 20 cubic feet per mnute
(cfm for DDC wells.

The DDC wel |s are assuned to have a dianmeter of 8 in. and will be installed to the bottom of
the Col unbia Aquifer at an average depth of 45 ft. bgs. The DDC wells will have a dual well
screen. The bottomscreen will be 15 ft. long and anchored at the bottomof the well. The bottom
screen will be connected to a 5-ft. section of well casing to which the upper screen will be
connected. The upper screen will be 15 ft. long and will straddle the water table. The well
packing of the two screened intervals will be separated by a bentonite seal. Before conpletion
of the well, a "tee" with a capped 3-ft. horizontal extension will be installed 3 ft. bel ow
grade to facilitate air piping. The wells will be conpleted with a flush-nount manhol e and
concrete cap.

The DDC wells will be operated by injecting air into the wells with a bl ower or conpressor.
Based on the estinmated nunber of DDC wells, two air conpressor units will be used at LF13. The
conpressor stations can each service 4 to 15 DDC wel|s. For costing purposes, each air
conpressor is assunmed to have a 5-horse power notor producing 36 cfmat 16 psig. Each air
conpressor unit will have a control panel and will be l|ocated within a weatherproofed shed. The
control panels will have pressure controls, flowrate indicators, and control valves for each
sparging |ine.

<I M5 SRC 97175E>

The DDC systens will operate in tandemwith the SVE systens to capture volatile contam nants
stripped fromthe saturated zone. SVE wells are constructed of slotted screen pipe surrounded by
gravel or sand pack; a vacuumtight seal at the ground surface will prevent short circuiting of
air. The SVE wells are connected to a vacuum punp by air-handling piping. The vacuum punp
produces a lateral air flow through the soil that picks up and carries gaseous-phase
contaminants that are located in the interstitial soil pore spaces of the vadose zone. An
air/liquid separator is used to renove |iquids before entering the vacuum bl ower. O fgas carbon
adsorption treatnent systens are included to renpbve extracted VOCs before atnosphere di scharge
of the gas stream

Based on the formation perneability and thickness, the vendor that offers this technol ogy
(Wasatch Environnental ) estimated that the effective radius of influence for single DDC wells
will be 50 ft.. This radius of influence was used to deternine the |location and the nunber of
the wells that will be required to renediate the source areas. The radius of influence for an
SVE well is estinated to be 45 ft. based on the air sparging (AS)/SVE treatability study
conducted at WP21 in the Wst Managenent Unit [Extended Aquifer Air Sparging/ Soil Vapor
Extraction Treatability Study for Site SS59 (WP21), Dover Air Force Base, EA Engi neering,

Sci ence and Technol ogy, 1994]. SVE wells were spaced approximately 80 ft. apart allow ng for
sone overlap and providing full coverage. Based on the spacing requirenents, LF13 is estinated
to need 20 DDC wel I's and 27 SVE wel | s.

Using the results of the air sparging/ SVE treatability study at WP21, the extracti on vacuum
pressures and flow rates are assuned to be 50 to 70 in. water columm pressure and 25 to 30 cfm
respectively. For LF13 SVE wells, an estimated 2 vapor extraction stations will be used. The
extraction stations will receive and treat vapors from27 SVE wells. Each extraction station
wi Il consist of a knock-out pot, a vacuum punp, and a vapor phase carbon adsorption unit to
treat VOC- contam nated vapors. The knock-out pot will be |l ocated between the extraction wells
and the vacuum punp and will separate entrained water in the extracted gas stream Water
generated in each knock-out pot will be piped to a 55-gallon (gal) |iquid phase carbon
adsorption unit. Liquid phase granular activated carbon (GAC) treatnment units will be used to
reduce the level of the organics to levels that conply with di scharge requirenments (See Tabl e
7). Following treatnment, the treated water will be discharged into surface drainage that flows
into Pipe El mBranch.

Vapor fromthe knock-out pot will be treated in vapor-phase carbon adsorption units where
organi c contam nants will be renmoved. The air flow at each station will be split into two
paral |l el streans, each of which will be treated using a 150-pound (Ib) canister of GAC. For each
vapor extraction station, two carbon canisters will be required. Initially (i.e., the first year
of operation), the carbon canisters will have to be replaced about every 6 nonths. Each



extraction station will be located within a weatherproofed shed. During subsequent years of
operation, the carbon consunption rate will be progressively |l ess as the contam nant extraction
rates decline.

The SVE systens will require periodic nonitoring. For costing purposes, 24 air sanples are
assuned to be collected and anal yzed the first nonth during startup. The first nmonth's sanples
will be collected both upstream and downstream of the vapor-phase GAC units weekly. Thereafter,
two air sanples/nmonth will be, collected to track the progress and efficiency of remediation. In
addition, the enmissions fromthe SVE stations will be nonitored sem annually to ensure that it
is in conpliance with standards (See Table 7).

Afield pilot test of the DDC systemwi || be necessary before final design of the
remedi ation action. The study will be used for system design and nodel i ng of contam nant renoval
rates. Selected test wells will be installed to evaluate field responses to applied air
pressures, identify the locations of clay |enses, confirmthe radius of influence of the vapor
extraction wells, determne the radius of influence of the DDC wells, and determ ne opti mum
operating conditions. The system addresses the source area at the site. The distal ends of the
plume will be allowed to attenuate naturally.

Groundwater nonitoring will be performed to track the | ong-term progress and effectiveness
of
groundwat er renedi ation and to nonitor contam nant mgration. One new nonitoring well (NEW)
will
be installed at LF13. The new well, in addition to the 4 existing wells, will be used to nonitor
plume migration. Sanples will be collected and anal yzed fromthe 5 wells sem annually. All
groundwat er sanples will be tested for all COCs. The actual frequency, duration, and anal ytical
paraneters nmay change, depending on the long-termresults of sanpling. For costing purposes,
nmonitoring is assunmed to occur for 5 years.

Alternative 3

Cost Cat egory Cost (%)
Capi t al 380, 000
Annual Qperations and 27, 000
Mai nt enance
Present Worth 440, 000

This alternative is considered capabl e of conplying with the chem cal -specific (e.g.,
em ssi ons, Base-specific background concentrations, and MCLs) and action-specific (e.g., active
land treatnment and |long-termnonitoring) ARARs (See Table 7). In addition to nonitoring,
institutional controls such as | and-use and groundwater-use restrictions that prohibit use of
the contam nated soil and aquifer will remain in place. This action will prevent huma exposure
to the contam nated soil and groundwater, thereby averting a public health risk.

2.6.4 Alternative 4-Ex Situ Treatnent of LF13 G oundwater Using Air Stripping

Alternative 4 is the ex situ treatnment system of LF13 groundwater using air stripping. The
LF13 treatnent systemw |l consist of one extraction well and will be operational over the
course of approximately 2 years. Because contam nation exists prinmarily in the perched water,
the well will be installed and screened across that interval (i.e, 10 to 12 ft. bgs). The
punping rate is estinmated to be 10 gallons per mnute (gpn). Collected groundwater will be
passed through two 500-1b Iiquid-phase carbon canisters and then will be discharged to Pipe Elm
Branch.

Groundwater nonitoring will be performed to track the | ong-term progress and effectiveness
of the groundwater renediation systens. It is proposed that 1 additional well (NEW) wll be
installed at LF13. The new well and 4 existing wells will be used in the groundwater nonitoring
program Sanples will be collected and anal yzed fromthe wells sem annual ly. The groundwat er
sanpl es are assunmed to be tested for all COCs. The actual frequency, duration, and anal ytical
paraneters may change, depending on the long termresults of sanpling. For estinating purposes,
nmonitoring for 5 years is assuned. Goundwater fromthis source will eventually be entrained in



the overall flow path toward Area 1 and finally to the Base boundary. Wl MA227M and nonitoring
wel |'s GSCP3M and POC2 used for Area 1 will also serve as final downgradi ent nonitoring points
for LF13, which is hydraulically upgradient to Area 1.

This alternative is considered capable of conplying with the chem cal -specific (e.g.,
MCLs) and action-specific (e.g., active land treatnment and | ong-term nonitoring) ARARs (See
Table 7). In addition to nonitoring, institutional controls such as | and-use and groundwat er-use
restrictions that prohibit use of the contam nated soil and aquifer will remain in place. This
action will prevent human exposure to the groundwater, thereby averting a public health risk.

Alternative 4

Cost Cat egory Cost (%)
Capi t al 170, 000
Annual Qperations and 28, 000

Mai nt enance

Present Worth 240, 000

2.6.5 Alternative 5-Ex Situ Renediation Goundwater Using Air Stripping

This alternative includes groundwater extraction, pretreatnment of groundwater for netals
removal , air stripping treatnment to renove chlorinated solvents and fuel -rel ated conpounds, and
surface water discharge of treated groundwater from LF13.

G oundwat er extraction will be acconplished by using 1 new extraction well installed at
the site. The extraction well |ocation was selected to control and capture the areas of
contam nated groundwater at the site. The extraction rate and capture area fromthe well was
estimated using the two-di nensi onal groundwater nodel TWODAN. The extraction well will operate
at 10 gpmand will create a capture zone that will limt further mgration of contam nants and
prevent discharge to the Pipe El m Branch.

The Basewi de Rl report indicates that the perched water table is located at a depth of
approximately 10 to 12 ft. bgs in the LF13 area. The RI/FS reports also indicate that the nost
significant contamnation is found in the perched water and not in the Col unbia Aquifer.
Therefore, the extraction well at LF13 will be installed across the shallow perched water and
will be screened using slotted stainless steel casing from10 ft. bgs (screen | ength of
approxinmately 5 ft.) to 15 ft. bgs. The well will be 6 in. in dianeter. The filter pack wll
extend a mnimumof 1 ft. above the well screen. Above the filter pack, a mninmm 2-ft.
bentonite seal will be installed, and the well will be grouted to the surface using a bentonite
grout.

Cont ami nated groundwater will be extracted using a 4-in. stainless steel electric
subnersi bl e punp. Fol | owi ng extraction, the groundwater will be punped through 2-in. Schedule 80
plastic piping to the treatnment system The piping will be buried belowthe frost line at a
m ni mumdepth of 3 ft., An estimated 100 ft. of pipe will be required at LF13 to convey
extracted water fromthe recovery well to the treatnment systemand fromthe treatnent systemto
the cl osest surface water discharge point.

The groundwater treatnent systemincludes an initial pretreatnent stage to reduce the
netals content. This stage is added to prevent iron and nanganese fouling in the subsequent air
stripping unit as well as to ensure conpliance with the National Pollutant D scharge Elimnation
Syst em di scharge standards (See Table 7). Goundwater will be punped on a continual basis to an
equal i zation tank, where it will be dosed w th potassium permanganate to oxi di ze iron and
nmanganese to their insoluble forms foll owed by pH adj ustnment with sodi um hydroxi de. Next, a
cationic polyner will be introduced into a rapid mx tank, where it will be mxed instantly into
solution. Rapid mxing will be followed by slow mxing or flocculation. The clarification tank
follows flocculation and provides for quiescent settling of the netal -polyner flocs. The flocs
will settle and produce an aqueous sludge. Carified groundwater will be sent to subsequent
treatnent systens void of high concentrations of iron and manganese, which can interfere with



operation of the system A bench-scale treatability study (USACE, 1994) was conducted for
groundwater at Site WP21 to determine the type and anount of chemicals required for the netals
pretreatment process. The results of this study were used to estimate the chem cal dosage
required for netals pretreatnent

A sl udge characterization test such as the Toxicity Characteristic Leachate Procedure
test will have to be conducted to determne the |eachability of the netals and thus the nethod
and cost of disposal (See Table 7). For costing purposes, the sludge will be assuned to be
nonhazardous. The sludge will be dewatered to reduce the volune requiring di sposal

After pretreatnment for nmetals, groundwater will be punped to the top of a |lowprofile,
four-tray air stripper. The water will be uniformy distributed across each tray and brought
into contact with air forced up fromthe bottomof the unit by a blower. The counter-current
airflow through the stripper unit transfers VOCs dissolved in the groundwater to the air stream
The air streamcontaining the VOCs then exits through the top of the air stripper unit, while
the treated groundwater flows out through the bottomof the air stripper unit. The air stripper
unit selected has a liquid throughput capacity of up to 20 gpm

Based on the average VOC concentrati on of groundwater sanples collected at the site, an
appropriate extraction rate, and assum ng conpl ete renoval during treatnent, 0.033 pounds per
day (| bs/day) of VOCs will be stripped fromthe groundwater at LF13. The air streamexiting the
air stripper will not require treatnent before rel ease to the atnosphere since the total VOC
di scharge is less than 2.5 I bs/day. Air sanples will be collected nonthly to ensure continued
conpliance with air em ssion standards (See Table 7).

Prelimnary nodeling of the air stripper perfornance using recent groundwater data from
the site and the expected flowrate indicate that the treated groundwater will neet the surface
wat er di scharge standards (See Table 7) without further polishing or treatnment. The nodel also
shows that air emssions will be significantly bel ow the em ssion standard of 2.5 | bs/day (See
Table 7).

Effl uent sanples will be collected fromthe groundwater treatnent systemat a rate
required to satisfy regulatory requirements (See Table 7)(which is assuned to be weekly for the
first nonth and sem annually thereafter). Al groundwater and effluent sanples are assuned to be
tested for all COCs. Sanpling is assunmed to continue for 5 years.

The groundwat er punp-and-treat systemw || address contam nation in the source area. The
distal ends of the plume will be treated by natural attenuation. Goundwater nonitoring will be
perforned to track the long-termprogress and effectiveness of the groundwater renediation
system To performthe groundwater nonitoring accurately, one additional well (NEW1) wll be
installed. As was shown in Figure 4, the well will be located at the south of the site. Sanples
will be collected and anal yzed fromfive wells sem annually. G oundwater fromthis source wll
eventually be entrained in the overall flow path toward Area 1 and finally to the Base boundary.
Wl | MAR227M and nonitoring wells GSCP3M and POC2 used for Area will also serve as fina
downgr adi ent nonitoring points for LF13, which is hydraulically upgradient to Area 1.

Alternative 5

Cost Cat egory Cost (%)
Capi t al 170, 000
Annual Qperations and 28, 000

Mai nt enance
Present Worth 240, 000

This alternative is considered capable of complying with the chem cal -specific (e.qg.
MCLs) and action-specific (e.g., active land treatnment, waste handling, and long-term
nmonitoring) ARARs (See Table 7). In addition to nonitoring, institutional controls such as
| and-use and groundwat er-use restrictions that prohibit use of the contam nated soil and aquifer
will remain in place. This action will prevent human exposure to the groundwater, thereby
averting a public health risk



2.7 COVPARI SON OF REMEDI AL ALTERNATI VES

This section provides a conparative analysis of the five renedial alternatives that were
evaluated in detail in the FS and are described in Section 2.6 of this ROD. The focus of the
conparative analysis is on the rel ative advantages and di sadvant ages offered by each of the
alternatives in relation to the seven evaluation criteria (excluding regulatory and comunity
acceptance) that were analyzed. A detailed summary of this analysis is provided in Table 5, and
an illustrative conparative summary is presented in Table 6.

2.7.1 Overall Protection of Hunan Health and the Environnent

The overall protectiveness criterion is a conposite of other evaluation criteria
especially short-termeffectiveness, |long-termeffectiveness, and conpliance with ARARs. A
five of the alternatives are considered to be protective of hunman heal th because of
institutional controls, such as |and-use restrictions, that prohibit the unauthorized extraction
or use of contaminated soil and groundwater on-Base. The institutional controls, however, do not
apply to off-Base properties.

Alternative 1 (No Action) is not considered effective at protecting human health and the
envi ronnent past the Base boundary because no provisions are nade to nonitor the groundwater
mgration off-Base or to evaluate conpliance with the RAQ

Alternatives 2 (Natural Attenuation), 3 (Density-Driven Convection), 4 (Perneable
Reactive Barrier Wall, Tump and Treat), and 5 (Punp and Treat) will all neet the RAGs and are
consi dered highly protective of human health and the environnent.

2.7.2 Conpliance with ARARs

The RAGCs that have been established for the EMJ sites are based on achi evenent of the
Base- speci fi ¢ background concentrati ons and MCLs across the area of attainment. Alternative 1
(No Action) provides no nechanismto evaluate conpliance with the MCLs and therefore does not
comply with ARARs. The treatnent actions and groundwater nonitoring provisions of Alternatives 2
through 5 will result in denonstrated conpliance with the MCLs. A summary of the ARARs used in
the evaluation of the alternatives is provided in Table 7. Table 7 specifies which ARARs are
applicable to each alternative

A nunber of other ARARs Cincluding the dean Air Act, Oean Water Act, and Resource
Conservation and Recovery Act C nust be considered for Alternatives 3, 4, and 5. Primary anong
themare conpliance with VOC emission linmtations to the atnosphere, |and treatnent regul ations,
and effluent discharge limtations to surface water. Alternatives 2 through 5 are in conpliance
with the ARARs relevant to their respective technol ogies.

2.7.3 Long-Term Eff ecti veness and Per nanence

The long-term effecti veness and pernmanence criterion considers prinmarily the magnitude
of residual risk that would renain after the inplenentation of an alternative, and the adequacy
and reliability of the controls instituted. All of the alternatives provide for the long-term
protection of human health through the existing institutional controls such as | and-use and
groundwat er-use restrictions. However, reliance upon institutional controls is considered
neither a pernmanent renedy nor applied to of f-Base property.

Under Alternative 1 (No Action), the contam nation in groundwater will not be nonitored
Therefore, as groundwater migrates fromthe EMJ of f-Base, the adequacy and reliability of this
al ternative cannot be established. Hence, the long-temprotectiveness of this alternative

cannot be denonstrated

Al of the action alternatives enploy renedi al neasures to control the source areas and
rely upon natural attenuation to address the distal ends of the plumes. The nmagnitude of
residual contam nation residing in the source area is dependent on the tine allowed for the
remedi ation to continue. For Alternative 2 (Natural Attenuation), physical, chemcal, and
bi ochem cal attenuati on processes will continue to reduce contam nant concentrations
indefinitely into the future. Alternatives 3 (Density-Driven Convection), 4 (Perneable Reactive



Barrier Walls/Punp and Treat), and 5 (Punp and Treat) will all be operated and/or maintained for
finite periods of tine until high levels of confidence are reached, that natural attenuation can
addr ess renmi ni ng contani nati on.



Criteria
5
Descri ption
LF13
Overall Protection

D Human Health Protection

overall

heal th

| and- use

area

of f -

D Environnental
constituents

wat er

Protection

Conpl i ance with ARARs

D Chemi cal - Speci fic ARARs

is

Conparative Analysis of Alternatives for LF13

Alternative 1

No action

O fers a high level of overall
protection of human health
through the existing | and-use

restrictions on-Base, but
cannot be guarant eed

ef fective past the Base
boundary.

Does not provide a
mechani smto nonitor

groundwat er constituent
concentrations. Therefore,
potential inpacts of surface
wat er from di scharging
groundwat er cannot be
assessed

Success at neeting RAGCs

will be determ ned

TABLE 5

Al ternative 2

In situ renediation of LF13

groundwat er usi ng natural
attenuation.

O fers a high level of overall
protection of human health
through the existing | and-use

restrictions on-Base
Bi odegradati on of source

area constituents allow
achi evenent of RAGCs off-

Base as denonstrated
t hrough groundwat er

noni t ori ng.
Groundwat er constituents

di scharging to surface water

neet MCLs of f - Base.

Natural attenuation is
consi dered capabl e of
mai nt ai ni ng RAO

conpl i ance.

Al ternative 3

In situ renediation of LF13

groundwat er using density-
driven convection.

O fers a high level of overall
protection of human health
through the existing | and-use

restrictions. Active treatnent
of source area constituents

al | ow achi evenent of RAGCs
of f - Base as denonstrated

t hrough groundwat er

noni tori ng

Groundwat er constituents

di scharging to surface water

nmeet MCLs of f - Base

Groundwat er rel eased to
surface water through punp

and treat operations will neet
surface water quality criteria.

Density-driven convection

treatment is considered
capabl e of maintaini ng RAO
conpl i ance.

Alternative 4

Ex situ treatnent of LF13

gr oundwat er
stri ppi ng.

using air

O fers a high level of overall
protection of human health
through the existing |and-use

restrictions. Active treatnment
of source area constituents

al | ow achi everent of RAGCs
of f -Base as denonstrated

t hrough groundwat er

noni t ori ng.

G oundwat er constituents

di scharging to surface water

meet MCLs of f - Base

G oundwat er released to
surface water through punp
and treat operations will
meet surface water quality
criteria.

Pump and treat systemis
consi dered capabl e of

mai nt ai ni ng RAO

conpl i ance.

Air stripper systemwl|

conply with DRGCAP
requi renents

Al ternative

Ex situ treatnent of

groundwat er using air
stri ppi ng.

O fers a high | evel of
protection of human
through the existing

restrictions. Active
treatment of source

constituents allow
achi evenent of RAGs

Base as denonstrated
t hrough groundwat er
noni toring

G oundwat er

di scharging to surface

neet MCLs of f - Base.

Punp and treat system
consi dered capabl e of
mai nt ai ni ng RAO

conpl i ance

Air stripper system

conply with DRGCAP
requirenents



Criteria

D Action-Specific ARARs
groundwat er

TABLE 5 (cont' d)

Alternative 1
Does not provide for |ong-

t erm groundwat er
noni t ori ng.

Long-term Ef fecti veness and Per manence

D Magnitude of risk
expect ed

for the
the | and-
provi ded

alternative are
provide | ong-

human

of f - Base
elimnated as

are

D Reliability of Controls
restrictions

are
extrenely reliable

on- Base

system wil |
control
areas in a

time
preventing the further

cont am nant s

Because DAFB i s expected

to remain active for the
foreseeable future, the | and-
use restrictions provided
under this alternative are
considered to provide |ong-
term protection of human

heal th on-Base.

However, this alternative
provi des no nechani sms to
det er mi ne whet her the RAGCs
are achi eved over tine (i.e.
preventing risks due to off-
Base migration of

cont am nants above RAO

| evel s).

Land-use restrictions
enforced by DAFB are
considered extrenely reliable
in preventing on-Base

exposure.

Of-Base, the reliability of
this alternative is
guesti onabl e because there is

no nechanisns to determ ne
whet her

Alternative 2
Long term groundwat er

nonitoring is provided.

Because DAFB i s expected

to remain active of the
foreseeable future, the | and-
use restrictions provided
under this alternative are
considered to provide |ong-
term protection of human

heal th on-Base.

Ri sk for potential off-Base
users will be reduced as

contam nant |levels are

| ower ed.

Land-use restrictions
enforced by DAFB are
considered extrenely reliable
in preventing on-Base

exposure.

The 2-year study conducted
by the USGS indicates that
natural attenuation can be

relied upon to achieve the
the RAGCs are being whet h

boundary.

Al ternative 3
Conplies with DRGHW for
active land treatnent. Long-

term groundwat er nonitoring
provi ded.

Because DAFB i s expected

to remain active for the
foreseeable future, the |and-
use restrictions provided
under this alternative are
considered to provide |ong-
term protection of human

heal th on-Base.

Ri sk for potential off-Base
users will be reduced as

contam nant |evels are

| ower ed.

Land-use restrictions
enforced byn DAFB are
considered extrenely reliable
in preventing on-Base

exposure.

The DDC technology is
considered reliable.
However, because operation

of the DDC systemwill
er the RAGCs are being

of the aquifer in the source

change the redox condition

Al ternative 4
Conplies with DRCGHW f or
active land treatnent. Long-

term groundwat er nonitoring
provi ded.

Because DAFB i s expected

to remain active for the
foreseeable future, the | and-
use restrictions provided
under this alternative are
considered to provide |ong-
term protection of human

heal th on-Base.

Ri sk for potential off-Base
users will be reduced as

contam nant |levels are

| ower ed.

Land-use restrictions
enforced by DAFB are
considered extrenely reliable
in preventing on-Base

exposure.

The extraction systemw ||
establ i sh hydraulic control
over the source areas in a

relatively short time

m grati on of contam nants.

preventing

Alternative 5
Long-term

nmoni toring provided

Because DAFB i s
to remain active
foreseeabl e future,
use restrictions
under this
considered to
term protection of
heal th on-Base.

Ri sk for potenti al
users will be
contam nant |evels

| ower ed

Land- use
enforced by DAFB
consi dered

in preventing

exposure.

The extraction
establish hydraulic
over the source

relatively short
the further

m gration of



t echnol ogi es

hi ghly

areas, high efficiency
removal of the
pol ychl orinated constituents

The technol ogi es proposed
for ex situ treatnent of

groundwat er are proven and
highly reliable

The proposed
are proven and

reliable



Criteria
Reduction of Toxicity, Mbility, and Vol unme

D Treatnent Process Used
groundwat er

Not applicable

extraction

air

during

pretreatnent will be

di sposal .

plunmes treated

attenuation

D Amount Treated
LF13 is

Not appl i cabl e.

acres.
D Reduction in toxicity
extraction and
mobi lity, and vol une
t hrough treat ment
toxicity and
constituents nobility
area. The
not i nmpact
cont am nati on

vol atile organic
constituents present in

stri pping
toxi cy of
vol urme of

is not

attenuation reduces

Alternative 1

None denonstrat ed.

TABLE 5 (cont'd)

Alternative 2

Domi nant process is
bi odegradation. O her

attenuation processes include
vol atilization, adsorption,

and dil ution.

Area covered by LF13 is

approxi mately 8 acres.

Reduction in groundwat er

toxicity achieved through

natural attenuation processes.

No reductions in mobility or

vol une.

Alternative 3

Source are treatnment using
density-driven convection

conbined with soil vapor
extraction (SVE).

Di stal ends of plunmes treated
by natural attenuation

processes.

Area covered by LF13 is

approximately 8 acres.

DDC process reduces

groundwat er toxicity in the
source area. Contam nant

mobility is increased during
treatnent, but nobilized
cont am nant shoul d be

captured by SVE.

Nat ural attenuation reduces

of the plumes.

Alternative 4

Source areas treated ex situ
using netal s pretreatnent

and air stripping.

Sl udge generated during
metals pretreatnment will be

sent offsite for disposal.

Di stal ends of plunes treated
by natural attenuation
processes.

Area covered by LF13 is

approximately 8 acres.

Groundwat er extraction and

treatnment reduces
groundwat er toxicity and

limts constituents nmobility
in the capture area. The
t echnol ogy does not i npact

the vol unme of contam nation

Renoval of volatile organic

the toxicity of the distal ends

groundwat er by air stripping
will reduce the toxicity of
groundwat er. The vol une of
contaminated nedia is not

af fected.

Nat ural attenuation reduces

Alternative 5

Source are
addressed by

followed by netals
pretreatment and

stri ppi ng.
Sl udge gener at ed
netal s

sent offsite for

Di stal ends of
by natural

pr ocesses.

Area covered by

approxi mately 8

G oundwat er

treatnment reduces
groundwat er

limts

in the capture
technol ogy does
the vol une of
Renoval of

tuents present in
groundwat er by air
wi |l reduce the
groundwat er. The
cont am nated nedi a
af fect ed.

Nat ur al



the toxicity of the distal the toxicity of
di stal ends of of the plunes
the plunes

D Irreversibility of Treatnent Not applicable Natural attenuation wll DDC treatnment results in Air stripping treatnent Air stripping
treat ment

provi de premanent renoval per manent renoval of results in the pernanent results in the
per manent

of constituents through constituents through renoval of constituents renoval of

constituents
irreversible processes. irreversible processes. through irreversible t hr ough
irreversible
processes processes



Criteria
D Type and Quality of
resi due
vol unes of

require

Short-term Effecti veness

D Protection of Community
i mpact on the

During Renedial Action
surroundi ng the

construction or
D Protection of Wrkers
will be

During Renedial Action
appl yi ng dust

and

equi pment during

D Environnental
di sturbance

| mpact

installing new

i npacts

construction are

treated
El m
to

t he

D Tinme Required

the course
or renediation. Two years of
treatment of LF13 is

Alternative 1

No resi dues generated

No short terminpact on the
comuni ty surrounding the

site.

Not applicabl e.

None

Unkown This alternative
does not nonitor for RAO
conpl i ance.

of treatnment of LF13 is

TABLE 5 (cont'd)

Alternative 2

No resi dues generated

No short terminpact on the
communi ty surrounding the

site.

Standard Health & Safety
procedures and personal
protective equi pnent wll

prevent exposure during well
install ations and sanpling

M ni mal di sturbance wll
result frominstalling three

new nmoni toring wells.
Envi ronment al i npacts

related to construction are

m ni mal .

It is predicted that RAGs will
continue to be net while
contam nants naturally

degr ade.

nonitoring to determ ne
whet her cont am nant
concentrations are significant

Alternative 3

Spend activated carbon wll
be generated fromair

treatnment.

No short terminpact on the
communi ty surrounding the
site during construction or
operation.

Worker's exposure will be
m nimized by applying dust
control techni ques and

provi di ng personal protection
equi pnment during

construction.
Mbderate | and di sturbance
due to installnment of a

nunber of wells throughout
the sites. Environmental

inmpacts related to

construction are minimal.

It is predicted RAO
conpliance will be
mai nt ai ned during the course

Data will be of renediation.
eval uated after 5 years of

esti mat ed.

Alternative 4

Smal | quantities of sludge
will be generated by the ex

situ netals pretreatnment

process at LF13.

No short terminpact on the
comuni ty surrounding the
site during construction or
operation.

Worker's exposure will be
m nim zed by applying dust
control techni ques and

provi di ng personal protection
equi pment during

construction.
Moder ate | and di sturbance
result frominstalling new

nonitoring wells.
Envi ronnent al i npacts

related to construction are
m ni mal .

Di scharge of treated
groundwater to Pipe Elm
Branch not expected to
adversely inpact the

envi ronnent .

It is predicted RAO

conpliance will be
mai nt ai ned during the course

Two years of of renedi

source area treatnent is

esti nat ed.

Alternative 5

Metal s pretreat nment
generates smal |

sl udge which will

di sposal

No short term
communi ty

site during
operation.

Wor ker' s exposure
m nimzed by
control techni ques

provi di ng personal
protection

construction
Moder ate | and
result from

nonitoring wells
Envi r onment al

related to

m ni mal .

Di scharge of
groundwat er to Pipe
Branch not expected
adversely inpact
envi ronnent .

It is predicted RAO
conpliance will be

mai nt ai ned during
ation. Two years of

esti nat ed.



enough to warrant continued
noni toring



Criteria
I npl emrentability
D Ability to Construct and
are
Oper at e Technol ogy
construction of

and treat nment

D Reliability of Technol ogy
technology is

for renoval of

constituents

D Ease of Undertaking
rebound
Addi tional Action

result in
addi ti onal
be

restarting the
The

net wor k and/ or
coul d be
augnented if

replaced with

D Ability to Mnitor
the punp

is easily
D Regul atory Agency
set by

Coor di nati on/ Appr oval

branch

prior to

Alternative 1

Not applicabl e

Not appl i cabl e.

Not applicable

Not appl i cabl e.

None.

TABLE 5 (cont'd)

Alternative 2

This alternative requires the
installation of only three
nonitoring wells. No

difficulties are anticipated

USGS confirms ongoi ng
natural attenuation in the
EMU. Continued attenuation

of constituents is anticipated
in the future.

Addi tional actions could
easily be perforned if

necessary.

Per f ormance of natural
attenuation is easily
noni t or ed.

Coordi nation with
appropriate personnel at
DAFB i s necessary

G oundwater wells will

Alternative 3

No difficulties are anticipated

ininstallation of the

DDC/ SVE wel I's or

equi pnent. Operation of the
DDC systemis straight
forward.

DDC and SVE are reliable
technol ogi es for renoval and
destruction of VOCs in
honogenous perneabl e soils.
However, presence of clay
layers in the EMJ reduces
the reliability of these
technol ogi es.

I f contam nant rebound occur
that may result in RAO
failure, additional

remedi ati on can be

perforned by restarting the in
situ treatment. The

DDC/ SVE wel | networ ks

coul d be expanded or
scrapped and replaced with
new t echnol ogi es if
necessary.

Per f ormance of the DDC

systemis easily nonitored.

Coordi nation with
appropriate personnel at
DAFB i s necessary.

G oundwater wells wll

Al ternative 4

No difficulties are anticipated

in construction of the
extraction and treatnent

system

Air stripping technology is
highly reliable for renoval of

vol atile organic constituents.

I f contani nant rebound
occurs that may result in
RAO failure, additional
remedi ati on can be
perforned by restarting the
treatment system The
extraction network and/ or
treatment system could be
expanded or augnented if
necessary, or replaced with
new t echnol ogi es.

Per f ormance of the punp and
treat systemis easily

noni t or ed.

Effluent limts set by
DNREC s NPDES branch

have to be net prior to

di scharge to surface water

Alternative 5

No difficulties
anticipated in
the extraction

system

Air stripping
highly reliable

vol atile organic

I f contam nant
occurs that may
RAO failure,
remedi ati on can
perforned by
treatment system
extraction
treatment system
expanded or
necessary, or
new t echnol ogi es
Per f or mance of
and treat system
noni t or ed.
Effluent limts
DNREC s NPDES
have to be net

di scharge to



surface water
wells will

permts

with the
personnel at

necessary

require State permts.

require State permts.

G oundwater wells will

require State permts.

Coordi nation with
appropriate personnel at

DAFB is necessary

G oundwat er

require State

Coor di nati on
appropriate

DAFB is



TABLE 5 (cont'd)
Criteria Alternative 1 Al ternative 2 Al ternative 3 Alternative 4 Al ternative 5
D Availability of Services Not appl i cabl e. Ready avail abl e. The density-driven Readi |l y avail abl e. Readi |l y avail abl e
convection conponent will
require a specialty contractor,
however, the remaining
portions of this alternative
are readily avail able.

D Availability of Equipnment Not applicabl e. Readi |y avail abl e. Readi |y avail abl e. Readi |y avail abl e. Readi |y avail abl e.

D Availability of Technol ogy Not appl i cabl e. I'n place. Readi | y avail abl e. Readi | y avail abl e. Readi | y avail abl e.

Cost (IRP Site LF13)

Capi tal Cost $0 $4, 200 $380, 000 $170, 000 $170, 000
Annual O8&M Cost (first year) $0 8, 400 27, 000 28, 000 28, 000
Net Present Worth Cost $0 40, 000 440, 000 240, 000 240, 000

<I M5 SRC 97175F>



Table 7. Summary of ARARs

Envi ronnmental Laws and Regul ati ons

RCRA(42 USC 6901- 92k, esp. 6921-39¢e), Del aware Hazardous Waste Managenent
Act (7 Del. Code Ann. 6301-19. esp. 6306-07), Delaware Solid Waste Managenent
Act (7 Del. Code Ann. 6401-60)

A

Del aware Solid Waste Di sposal Regul ati ons (DNREC Regul ati ons Governi ng
Solid Waste)

Del awar e Hazardous Waste Managenent Regul ati ons(DNREC Regul ati ons
Gover ni ng Hazardous Waste (DRGHW

1. Cl osure and Postcl osure (DRGHW Part 264, Subpart G
2. Groundwat er Monitoring and Protection (DRGHW Part 264, Subpart F)
3. St andards applicable to container and tanks (DRGHW Part 264,

Subpart | and J)

4. St andards applicable to surface i npoundments, waste piles, |and

treatment facilities (other than closure and post-closure requirenents)

(DRGHW Part 264, Subpart K, L, and M

5. Location Standards (DRGHW Part 264.18)

6. Transportation Standards (DRGHW Part 263)

7. I nci nerator Standards (DRGHW Part 264, Subpart O

8. Landfill Standards (DRGHW Part 264, Subpart N)

9. Under ground Storage Tank Regul ations (Del aware Regul ati ons
10. Land Di posal Restrictions (DRGHW Part 268)

Retain for
Consi deration as an ARAR

Anal ysi s?

A solid waste landfill will not be constructed on-base

Waste will not be contained in place
Groundwat er nonitoring shall be conducted in accordance with

Cont ai m nated groundwater may be tenporaily stored on-site in tanks or
containers awaiting treatmnent.

In Situ treatnent technol ogi es such as air sparging and soil vapor
extraction may be considered | and treatnment. Excavated soil may be
tenporarily stored in piles awaiting shipnent for off-site disposal

The site is not located in a 100-year floowplain, as defined by RCRA

Any shi pment of hazardous waste off-base nust conply with transporter
standards and ; mani festing requirenents.

On-site incineration is not considered a renedial alternative
A hazardous waste landfill will not be constructed on-base
UST rules are not applicable to renedial alternatives for this site

Land di sposal restriction and treatment requirenments shall be net with
respect to residuals generated by the alternatives under consideration

ARAR

Yes

Yes

Yes

Yes

&

Yes



Envi ronment al

VI.

Table 7. Summary of ARARs

Laws and Regul ati ons

Del awar e Environnmental Control Act(7 Del. Code Ann. 6001-93) and Del aware

Wat er

A

Cl ean

Pol [ ution Control Regulations(11 Code of Del. Reg. 70 500 005)

Del awar e National Pollutant Discharge Elim nation System ( NPDES)

Regul ations (Del aware Water Pollution Control Regul ations (DWPCR) Section
4

Del aware | ndustrial Waste Effluent Limtations (DWCR Section 8)

Del aware Water Quality Standards (DNREC Surface Water Quality Standards)

Water Act, 33 USC 1251-1387, exp. 1311-17

Ef fl uent guidlines (40 CFR 403)

Anbi ent Water Quality Criteria (AWX) (Federal Register 1980, 1985)

Safe Drinking Water Act (SDWA), 42 USC 300f

A

Underground I njection Control (40 CFR Parts 144-147)

Maxi mum Cont anmi nant Levels (MCLs) (40 CFR Parts 141 and 143)

Marine Protection, Research, and Sanctuaries Act.

A

Toxi c

A

Incineration at sea requirenents (40 CFR Part 761)
Subst ances Control Act (TSCA)

Pol ychl ori nat ed bi phenyls (PCB) requirenments (40 CFR Part 761)

Consi deration as an ARAR

Di scharges to surface water woul d have to neet NPDES requirenents

Ef fluents generated by site remedial activities may require pretreatnent
Any effluent discharge to POTW nust neet pretreatnent standards

Renedi al alternatives resulting in discharge to surface water may affect
water quality.

Ef fl uents discharged to a POTWwoul d be subject to general
pretreatment guidelines

Erosion of soils during renediation activities may affect the surrounding
surface water.

Extracted groundwater nay be reinjected under sone renedial
alternatives.

Sonme conpounds exceed their MCLs in groundwater, renedial action
shal | reduce contanminants to bel ow MCLs.

No wastes for the site will be incinerated at sea

PCBs are not present at the site

Retain for
ARAR
Anal ysi s?

Yes

Yes

Yes

Yes

Yes

Yes

Yes



Table 7. (cont.)Summary of ARARs

Retain for
Envi ronnmental Laws and Regul ati ons Consi deration as an ARAR ARAR
VI, U S Arny Corps of Engineers Program
A Dredge and fill (33 CFR Part 323) Renedi al alternatives under consideration will not involved dredging or No
filling in of a navigable waterway.
B. Construction in waterways (40 CFR Part 323) No construction in navigable waters will be required for the renedial No
actions under consideration.
VIIl. dean Air Act (CAA) (42 USC Sections 7401-7671q)
A Nati onal Anbient Air Quality Standards (NAAQS) (40 CFR Part 50) Groundwat er treatnent alternatives may involve enissions to air. Yes
I X Del awar e Regul ati ons Governing the Contol of Air Pollution (8 Code of Del. Reg. Groundwat er treatnent alternatives may involve enissions to air. Yes
70 100 003 (NAAQS))
X. U S. Departnent of Transportation Regulations 49 CFR Part 170-179) Waste may be transported off-site for treatment of disposal under the Yes
consi dered renedi al alternatives.
X . Response in a Floodplain or Wetlands The site is not located within a 100-year fl oodplain No
(40 CFR Part 6, Appendix A, and Executive Orders 11988 and 11990)
X Conservation of WIdlife Resources Threat ened or endangered species are not found at the site. If they are No
(Endanger ed Species Act, 16 USC 1531, 50 CFR 200, 50 CFR 402) found, renedial action shall be inplenented so as to conserve threatened
or endangered species or resources.
XIll. WId and Scenic Rivers Act (16 USC 1274; 50 CFR 27) No wild and scenic rivers are found in the vicinity of the site. No
XIV. Preservation of Scientific, Historic, or Archaeol ogical Data (National Hi storic Scientific, historic, or archaeological sites are located in the vicinity of Yes
Preservation Act, 16 U S.C. 470, 40 CFR 6.301(b), 46 CFR 800; Archaeol ogi cal and the site. Consultations with Sate Historic Preservation officals have
Hi storic Preservation Act of 1974, 16 U S. C. 469, 40 CFR 6.301(c); Hi storic Sites, been nade.
Bui | di ngs, and Antiquities Act, 15 U S.C 461-467; 40 CFR 6.301(a), 36 CFR Part
65)
XV. Del awar e Erosion and Sedi nentati on Act (7 Del aware Code Annotated Chapter 40) Alternatives resulting in the disturbance of soil will require neasures to Yes

control erosion.



Al four action alternatives are considered reliable. The efficacy of Alternative 2 was
proven in a 2-year natural attenuation study performed by the USGS at the EMJ sites. The
t echnol ogi es associated with Alternative 3, 4, and 5 ahve been applied successfully at other
install ations.

2.7.4 Reduction of Toxicity, Mbility, and Vol ume

Reduction in toxicity, mobility, or volune will not be docunented with the inplenentation of
Alternative 1 (No Action). Wile dilution and dispersion of all contam nants occurs naturally,
only the organic contamnants will degrade, and it cannot be denonstrated that the RAGs will be
nmet at the Base boundary for all contamnants over tine. The four action alternatives include
conponents that are capable of reducing significantly the toxicity and/or nobility of
contami nants in groundwater through irreversible treatnent processes.

Alternative 2 (Natural Attenuation) relies upon a variety of physical, chemcal, and
bi ochem cal processes to achi eve reductions in contam nant concentrati ons and | owered
groundwat er toxicity. Anaerobic biodegradation is the dom nant process.

Alternative 3 (Density-Driven Convection) uses an in situ technology to strip volatile
contam nants fromthe source are and oxygenate the groundwater. Oxygenating the groundwater will
sti mul at eaer obi ¢ bi odegradati on processes, which will augment other attenuati on processes to
reduce groundwater toxicity.

Alternative 4 (Perneable Reactive Barrier Wall/Punp and Treat) uses two separate
technol ogi es. Contact with the reactive barrier wall causes contam nated groundwater to undergo
an abiotic reductive dehal ogenation reaction, thus reducing the toxicity of the groundwater. The
punp-and-treat conponent creates a hydraulic barrier to contaminant mgration, thus limting
mobility. Treatnent of the extracted groundwater using air stripping reduces its toxicity.

Alternative 5 (Punp and Treat) offers the benefits of extraction and treatnent discussed
for Alternative 4, but includes all of the EMJ sites.

Al of the action alternatives satisfy the CERCLA statutory preference for treatnent.
2.7.5 Short-Term Ef f ecti veness

Alternative 1 (No Action) provides no renedial actions. Therefore, no short-termeffects on
community or worker health or the environment will result fromconstruction activities. However,
because Alternative 1 does not provide nonitoring to ensure conpliance with the RAGs established
for this project, it is considered to be ineffective.

Alternative 2 (Natural Attenuation), 3 (Density-Driven Convection), 4 (Perneable Reactive
Barrier Wall/Punmp and Treat), and 5 (Punp and Treat) will be effective in reduci ng groundwater
contam nant concentrations in the EMJ None of the alternatives is expected to have significant
i npacts on worker or public health or the environnent.

Alternative 2 is currently neeting the RAGs and is projected to continue neeting themin
the future. Alternative 3 will change the redox character of the source areas from anaerobic
(reducing) to aerobic oxidative). An aerobic environment is |ess conductive to the
bi odegradati on of polychlorinated al kenes than an anerobic environnment, thus the DDC system
operation will have to continue until the polychlorinated conpounds are renoved to | ow | evel s.
DDC systemoperation is estinmated to continue for 2 years. Alternative 4 includes the pernanent
installation of reactive barrier walls, which will greatly enhance the rate of abiotic reductive
dehal ogenati on reacti on. These abiotic reaction augnent the naturally occurring bi odegradation
reactions. Maintenance of the barrier wall is estimated to continue for 5 years. The
punp-and-treat conponents of Alternatives 4 and 5 are estinmated to continue for 2 years.

2.7.6 Inplenentability

Three main factors are considered under this criterion: technical feasibility,
adm nistrative feasibility, and availability of services and naterials. Al five alternatives
are admnistratively feasible, and the required services and materials are readily avail abl e.
Hence, the conparison will focus on the technical feasibility of inplenmenting the alternatives.



No technical feasibility considerations are associated with Alternative 1 (No Action). O
the action alternatives, Alternative 2 (Natural Attenuation) has by far the fewest
inplentability considerations. Because the USGS natural attenuation study in the EMJ has al ready
been conpl eted, long-termgroundwater nonitoring is the only conponent renaining and is easily
i npl enent ed.

Alternatives 3 (Density-Driven Convection) and 4 (Perneabl e Reactive Barier Wall/Punp and
Treat) are relatively the nost conplex systens to design, construct, and operate. Both of these
alternatives require treatability studies before their design and include the nost extensive
construction. Alternative 3 includes installing and balancing a total of 31 DDC wells and 50 SVE
well's across three sites (includes FTO3 and WP14/LF15). Alternative 4/Alternative 5 (Punp and
Treat) involves systens that are nuch easier to design, install, and operate relative to the
systens included under Alternatives 3 and 4, but it is still nore conplex than Alternative 2.

Al of the technol ogies considered in the action alternatives are considered reliable and
are easily nonitored. None of the technol ogies precludes the inplenentation of additional
renmedi al measures at a later tinme if they are deened necessary.

2.7.7 Cost

No direct costs are associated with the inplentation of Alternative 1 (No action). The
estinmated costs of the four action alternatives, including capital costs, annual O%M costs, and
present net worth, are sumarized in Table 8 Alternative 2 (Natural Attenuation) offers a
substantial cost advantage over the other action alternatives with a present worth cost of
$40, 000. Alternatives 3 (Density Driven Convection) and 4/5 (Punp and Treat) offer higher
present worth costs of $440,000 and $240, 000, respectively.

2.7.8 Regul atory Acceptance

The USEPA and the State of Del aware have reviewed the alternatives and are in agreenment with
the selected renmedy for LF13.



TABLE 8
Action Alternative Cost Summary

for LF13
Al ternative Capi tal Cost Annual O8&M Net Worth
2. Natural Attentuation $4, 200 $8, 400 $40, 000
3. Density Driven Convection $380, 000 $27, 000 $440, 000
4. Ex Situ Treatnent $170, 000 $28, 000 $240, 000
5. Qoundwater Extraction with Air $170, 000 $28, 000 $240, 000

Stri ppi ng

* First year O8M costs.



2.7.9 Comunity Acceptance

No comments were received during the public coment period and no community opposition to
t he
preferred renmedy was noted.

2.8 SELECTED REMEDY

The sel ected renmedy for cleanup of soil and groundwater at LF13 is Alternative 2, which
includes the follow ng nmajor conmponents:

. natural attenuation

. continued enforcenent of existing |and use restrictions,
. restrictions of groundwater use, and

. groundwat er noni toring

The reasoning to support the selected renedy for cleanup of groundwater at LF13 is
summari zed as foll ows:

. Natural attenuation is capable of nmeeting the RAGs. The USGS conducted an extensive
natural attenuation study of the site and concluded that none of the COCs were currently
m grating past the Base boundary above MCL concentrations in either groundwater or surface
water. In addition, the COCs are not predicted to mgrate off-Base in the future

. Alternative 2 is considered protective of human health and the environnment. It conplies
with all ARARs that address off-site migration or novenment of contami nation and reduces
the toxicity of contaminants in the soil and groundwater.

. The technol ogy offers good | ong-termand short-termeffectiveness.
. Alternative 2 offers a great inplenentability advantage over all other alternatives. The
only conponent of Alternative 2 still requiring inplenentation is the long-term

groundwat er nmonitoring. Sinple nonitoring well construction and operati on consi derations
are required in addition to the groundwater nonitoring requirenents. The nonitoring
programwi |l verify the status of the groundwater contam nation and therefore protect
future receptors before exposure. The nonitoring programis currently being devel oped in
consultation with the USEPA and DNREC. As Alternative 2 is inplenented, the nonitoring
programwi || provide the data necessary to verify that natural attenuation of groundwater
contam nants i s working

. Alternative 2 offers substantially lower capital, O&M and present worth costs than any of
the other action alternatives. This cost advantage is particularly inportant given that
all of the alternatives offer simlar performance. There are no treatnent by-products
(e.g., spent carbon and sl udges) produced and no hazardous chenicals (e.g., oxidizing
agents) need to be stored on-site with Alternative 2.

. Institutional controls are already in place to limt access to or use ofthe site
resources, including soil and groundwater

DAFB, USEPA, and DNREC have agreed that the installation of additional nonitoring points
(i.e., nonitoring wells, well points, etc.) is necessary to help denonstrate that the renedia
action will acconplish its intended goal and that if the additional data collected during the
remedi al action suggests otherw se, that the renmedial action will be readdressed in the Basew de
RCD.

2. 8.1 PERFORVANCE STANDARD FOR THE SELECTED REMEDY
The COCs in groundwater at this site, which are listed in Section 2.4 of this ROD, shall not

exceed their respective federal MCLs at or beyond the boundary of DAFB. COCs that do not have an
MCL shal |l not exceed DAFB-specific background |evels at or beyond the boundary of DAFB



The concentrations of the COCs in groundwater at this site, listed in Section 2.4 of this
ROD, shall be reduced to below federal MCLs (or, if no MCL exists, the DAFB-specific background
level) within the area of attainment within a reasonable tinme, not to exceed 30 years. The area
of attainment is the area outside the boundary of any waste that remains in place at the site
and up to the boundary of the contami nant plune. Existing institutional controls, which are nore
fully described in DAFB's Real Estate Property Managenent System and site use restrictions
shall continue to renain in effect.

2.9 STATUTCRY DETERM NATI ON

Based on consideration of the requirenents of CERCLA, the conparative analysis, and
conmment s,
DAFB, USEPA, and the State of Delaware believe Alternative 2 provides the best bal ance of the
trade-offs anong the alternatives with respect to the criteria used to evaluate renedi es. The
sel ected renedy is consistent with CERCLA and, to the extent practicable, the NCP. The sel ected
remedy is protective of human health and the environnent, conplies with federal and state
requirenents that are legally applicable or relevant and appropriate to the renedial action, is
cost-effective, and uses permanent solutions and alternative treatnment to the naxi num extent
practicabl e.

The reliability of natural attenuation nechani snms, such as bi o-degradation, adsorption/
desorption, and dilution for the cleanup of petroleum and chlorinated-based nedi a has been
denonstrated at various sites around the country to be cost effective and, if properly
noni tored, an environnentally sound solution to soil and groundwater contam nation. It results
in permanent reduction in concentrations of contam nants in the subsurface. Investigative data
show natural attenuation is already at work within the site area. Therefore, Alternative 2 is
the selected renedial action for Site LF13. Because the hazard index and LECR cal cul ated for the
different soil scenarios in the BRA are within an acceptable risk range, no further action than
that already taken is determned to be appropriate for site soils.



GLOSSARY

air sparging - A process whereby air is punped into the subsurface,
groundwater, or soils to enhance the volatilization or aerobic biodegradation
of conpounds.

air stripper - A device to renove (strip) volatile organics from contam nated
water by bringing the water into contact with air, causing volatile conpounds
to change fromliquid phase to the vapor phase.

aquifer - A geologic fornation capable of yielding water to wells and springs.

Applicabl e or Rel evant and Appropriate Requirements (ARARs) - Criteria set
forth by federal, state, or local regulations that nmust be considered in the
eval uation of renmedial alternatives and govern the environmental actions at a
particular site.

Anbient Water Quality Oriteria (AWX) - Regulatory standards for surface water
quality.

Basel i ne Ri sk Assessnent (BRA) - A statistical evaluation of the current and
future risks to human health and the environnment fromthe exposure to
contamnants at a site if no remedial actions are taken.

Benzene, toluene, ethyl bonzene, and xylone (BTZX) - Chem cal conpounds that
are common constituents of fuels and petrol eum products.

bi odegradati on - The breakdown of organic constituents by mcroorganisns into
| ess conpl ex conpounds.

bi orenodi ation - the cleanup of a contam nated nedi um through natural
bi ol ogi cal processes.

bi oventing - A treatment process that introduces air into the subsurface soils
to stinmulate the growth of mcroorgani sns what naturally attack certain
conpounds. This process speeds up the rate at which some chenicals

bi odegr ade.

Capital Cost - Cost incurred for the construction and startup of a facility.

Carci nogen - A chemi cal capable or suspected of producing cancer as a result
of exposure.

Conpr ehensi ve Envi ronmental Response, Conpensation, and Liability Act (CERCLA)
- Afederal |aw passed in 1980 and revised in 1986 by the Superfund Arendnents
and Reaut horization Act (SARA). CERCLA provides federal authority and noney.
for the USEPA to respond directly to the release or threatened rel ease of
hazar dous substances into the environnent at inactive sites.

Density-driven convection (DDC) - An in situ process for renoval of VOCs from
the groundwater using air to strip contamnants fromthe water.

The State of Del aware Department of Natural Resources and Environnental
Control (DNRSC) - State regulatory agency in charge of overseeing
environnmental progranms at DAFB.

Del awar e Regul ati ons Governing the Control of Air Pollution (DRGCILP) -
Regul atory protocols and standards for control of particul ates and em ssions
to the air within the state.

Del awar e Regul ati ons Governi ng Hazardous Waste (DRGHW - Regul atory protocol s
and standards for control of handling, transport, storage, and disposal of
hazardous wastes within the state.



El ectromagnetic (EM - A geophysical survey instrunment used to | ocate changes
in specific conductance in subsurface material s.

Feasibility Study - A study to devel op and eval uate options for renedi a
actions.

Granul ar activated carbon (GAC) - Carbon naterial that is has ionically
charged sites capable of filtering organic and i norgani c conpounds froma
wast e stream

Groundwat er - Subsurface water residing in a zone of saturation

Ground penetrating radar(GPR) - A geophysical survey instrument used
primarily to |l ocate changes in lithological character of the subsurface soil

Hazard Index (H) - An indicator of the health risk associated with exposure
to a noncarci nogeni ¢ chem cal

insitu- inthe original location (in the ground or this report).

Installation Restoration Program (I RP) - The Departnent of Defense (DQOD)
program designed to identify, report, and correct environnental deficiencies
at DOD installations. At DAFB, this programinpl enents the requirenents for
cl eanup under CERCLA

| eachate - The solubilization and transport of constituents in soil through
the percol ation of surface water to groundwater.

Lifeti me Excess Cancer Risk (LECR) - Represents the risk of exposure to
cancer - causi ng conpounds over a lifetine.

Maxi mum Cont am nant Level (MCL) - Federal drinking water standards enacted by
the Safe Drinking Water Act.

Natural attenuation - A renediation approach that depends upon natura
processes such as dilution, dispersion, sorption, volatilization, chemca
transformation, and bi odegradation, that act to contain contam nants, reduce
contam nant concentrations, and restore soil and groundwater quality.

National O and Hazardous Substances Pollution Contingency Plan (NCP) - The
federal regulation that provides a contingency plan for discharges or rel eases
of hazardous substances, pollutants, contam nants, or oil into the environnent
that may present an i medi ate danger to public health or welfare.

Qperation and Mii ntenance Costs (O%\) - Annual costs incurred for operation
and nai ntenance of a facility.

plume - A recognizable distribution of constituents in groundwater

Sel ected Alternative - The clean-up strategy that offers the best chance of
success in protecting human health and the environment fromcontam nation at a
site. The selected alternative is selected fromseveral clean-up strategies
because it satisfies USEPA criteria for effectiveness, inplenentability, cost,
and public and regul atory acceptance.

Renedi al Action objective (RAO - O ean-up goal established for renediation

Reactive iron filings - For the case proposed in Alternative 4, netal shavings
are placed in the path of a contaminant plune to act as a catalyst in the

abi otic degradation of hal ogenated organi ¢ conpounds. The plune is allowed to
pass through a perneable wall that contains the iron filings. This actual

physi cochem cal degradati on process is also called dehal ogenati on



Resource Conservation and Recovery Act (RCRA) - Federal |aw enacted to address
environnmental issues created by current waste disposal, spills, and handling
practi ces.

Renedi al investigation (RI) - An investigation that involves sanpling the air,
soil, and water to determine the nature and extent of contamination at an
abandoned waste sit and the human health and environnental risks that result
fromthat contam nation.

Record of Decision (ROD) - A legal docunent that explains the specific clean-
up alternative to be inplenented at a Superfund site.

Super fund Arendnents and Reauthorization Act (SARA) - A congressional act that
nodi fi ed CERCLA. SARA was enacted in 1986 and again in 1990 to authorize
addi tional funding for the Superfund program

Soi | vapor extraction (SVE) - A process by which air and vol atilized conpounds
are extracted fromthe subsurface soils through screened wells using a vacuum

Toxicity Characteristics Leaching Procedure (TCLP) - An anal ytical procedure
that measures the level of organic |leachate froma soil sanple. This nethod

is comonly used to determi ne whether soil to be disposed of is hazardous.

Total Petrol eum Hydrocarbons (TPH) - This anal ytical paraneter is a neasure of
the hydrocarbons, often within a particular petrol eum wei ght range.

U S. Environnental Protection Agency (USEPA) - The federal regul atory agency
in charge of overseeing environnmental prograns at DAFB.

vadoso zone - Soil zone above the water table.



RESPONSI VENESS SUMVARY

The foll owi ng Responsi veness Summary is a conpilation of the comments and responses on the
Proposed Plan for Natural Attenuation of Goundwater, Fire Training Area 3 (FT03), Dover Air
Force Base. Dover, Del aware (HAZWRAP, June 1997), Proposed Plan for Natural Attenuation of
G oundwat er, Liquid Waste Disposal Area 14 (WP14) and Landfill 15 (LF15), Dover Air Force Base.
Dover. Del aware (HAZWRAP, June 1997), and Proposed Plan for Natural Attenuation of G oundwater.
Landfill 13 (LF13), Dover Air Force Base, Dover, Del aware (HAZWRAP, June 1997).

Dover Air Force Base (DAFB) offered opportunities for public input and comunity
participation during the Remedial Investigation (R)/Feasibility Study (FS)and Proposed Pl ans
(PP) for all three site in the East Managenent Unit. The PPs was nmade available to the public in
the Administrative Record. Docunents conposing the Informati on Repository for the Administrative
Record for the site are available at the Dover Public Library, Dover, Delaware. The notice of
availability for the PPs was published in the | ocal newspaper and the Base newspaper. A public
comrent period was held from Monday, June 16, 1997 until Wdnesday, July 15, 1997. The public
comrent period was not extended as there were no requests for an extension. No witten conmments
were received fromthe public and no public neeting was requested. These community participation
activities fulfill the requirenments of Section 113(k)(2)(B)(i-v) and 11 7(a)(2)of the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980.

Coments submitted by the U S. Environnental Protection Agency (USEPA) and the State of
Del awar e Departnment of Natural Resources and Environmental Control (DNREC), requested editorial
changes and clarification of some issues; however, the editing and clarification did not result
in any significant change to the preferred alternative presented in the PPs.

TI ME CALCULATI ONS FOR NATURAL ATTENUATI ON
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