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Commandi ng O ficer

Naval Air Station Pensacol a
190 Radford Boul evard
Pensacol a, Florida 32508-5217

SUBJ: Record of Decision - Operable Unit 10
NAS Pensacola NPL Site
Pensacol a, Florida

Dear Sir:

The U.S. Environnmental Protection Agency (EPA) Region 4 has reviewed the above subject
deci si on docunent and concurs with the selected remedy for the Remedial Action at Operable Unit
10. This remedy is supported by the previously conpleted Renedial Investigation, Feasibility
Study and Basel i ne Ri sk Assessnent Reports.

The sel ected renmedy consists of: excavation and off-site disposal of soils in Area A
| eachability study of areas B, C, & D, with contingency excavation and off-site di sposal should
soils fail the leachability test, and groundwater renedi ati on under the Corrective Action Plan
for the Resource Conservation and Recovery Act (RCRA) pernit nodification. This renedial action
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 and is cost
effective.

EPA appreciates the coordination efforts of NAS Pensacola and the |level of effort that was
put forth in the docurments leading to this decision. EPA |looks forward to continuing the
exenpl ary working relationship with NAS Pensacol a and Sout hern Division Naval Facilities
Engi neeri ng Comrand as we nove toward final cleanup of the NPL site.
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CC. Elsie Minsell, Deputy Assistant Secretary of the Navy
Ron Joyner, NAS Pensacol a
Bill HII/BilIl Gates, SOUTHD V
John Mtchell, FDEP
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DECLARATI ON OF THE RECORD OF DEC SI ON
Site Nane and Location

Qperable Unit 10, Industrial Wastewater Treatnent Pl ant
Naval Air Station Pensacol a
Pensacol a, Florida

St at enent of Pur pose

Thi s deci si on docunent (Record of Decision), presents the selected renedy for Qperable Unit 10
at Naval Air Station Pensacol a, Pensacola, Florida, devel oped in accordance with the

Conpr ehensi ve Environnental Response, Conpensation, and Liability Act of 1980 (CERCLA), as
anmended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA), 42 U. S.C. ° 9601 et
seq., and to the extent practicable, the National Contingency Plan (NCP), 40 Code of Federal
Regul ations Part 300.

This decision is based on the admnistrative record for Qperable Unit 10 at the Naval Air
Station Pensacol a.

The U.S. Environmental Protection Agency and the Florida Departnment of Environnental Protection
concur with the sel ected renedy.

Assessnent of the Qperable Unit

Actual or threatened rel eases of hazardous substances from Qperable Unit 10, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an

i mm nent and substantial endangernent to public health or the environment.

Description of the Sel ected Renmedy

This action is the first and final action planned for the operable unit. This alternative calls
for the design and inplenentation of response neasures that will protect hunman health and the
environnent. The action addresses the sources of contamination as well as soil and groundwater

cont am nati on.

The nmaj or conponents of the renedy are:

. Excavati on and di sposal of soil above residential soil prelimnary renmediation goals
(Area A;
. Leachability study on Areas B, C, and Dto verify that contam nants renaining in soil are

not | eaching to groundwater;

. Contingency renedial action of Areas B, C, and D to include excavati on and di sposal of
soil that the leachability study verifies as a source of groundwater contam nation;

. The remedi al design for groundwater treatnent will be devel oped in the Corrective Action
Pl an for the Resource Conservation and Recovery Act (RCRA) permt nodification.

. G oundwat er nonitoring programto ensure the groundwater treatnent systemwill be
effective and that contam nants will not mgrate;



. Conti nued groundwater monitoring at sanpling intervals to be determ ned during the
remedi al design for groundwater treatnment developed in the Corrective Action Plan for the
RCRA pernit nodification. The groundwater nonitoring programw |l continue until a
five-year review concludes that the alternative has achi eved the perfornance standards and
remai ns protective of human health and the environnent.

Statutory Deterninations

The sel ected renmedy with an active soil renoval contingency for Areas B, C, and Dis protective
of human health and the environment, conplies with federal and state requirenments that are
legally applicable or relevant and appropriate to the renedial action, and is cost-effective.
Modi fication of the RCRA corrective action groundwater treatment systemw ||l include the
groundwat er performance standards as a permt requirenent. Attainnment of standards will be
confirned through groundwater nonitoring. This remedy with contingency satisfies the statutory
preference for renedi es that enploy treatment that reduces toxicity, nobility, or volunme as a
principal elenent. Finally, this remedy uses a pernmanent solution and treatnent technology to
t he nmaxi mum extent practicable.

Because this remedy may result in hazardous substances renmaining onsite, a review wll be
conducted within five years after it commences to ensure that it continues to adequately protect

human heal th and the environnent.

<I MG SRC 97209G



1.0 SITE LOCATI ON AND DESCRI PTI ON

Qperable Unit (QU) 10 is on Magazine Point at the Naval Air Station (NAS) Pensacola, in
Escanbi a County, Florida, as shown on Figure 1-1. Odnance and nunitions are stored there.

In addition, domestic wastewater generated on station is treated on Magazi ne Point, which is
bounded to the north and west by Bayou Grande and east by Pensacola Bay. South of Magazine
Point is the fornmer Chevalier Field, which is currently being converted to Chief of Nava
Education and Training (CNET) facilities. Except for the Industrial Wastewater Treatnent Pl ant
(I'WP) conversion to donestic wastewater treatment only in Cctober 1995, no other use changes
are expected for Magazi ne Point.

QU 10 conprises three sites which are shown on Figure 1-2: the fornmer bridustrial Sludge Drying
Beds (ISDBs; Site 32); the forner Wastewater Treatment Plant Ponds including the forner surge
pond, stabilization pond, and polishing pond (Site 33); and m scellaneous |WP Solid Waste
Managenent Units (SWWs; Site 35) which are |isted bel ow.

Industrial grit chanber Industrial prinmary clarifier and oil/water separator
I ndustrial conm nutor Aerobi ¢ sl udge di gester

Industrial sludge thickener Aeration (activated sludge) tank

Industrial sludge presses Sur ge tank

Waste oil storage tanks Sl udge truck | oading station

Aci d storage tanks Parallel flocculators

Sl udge bed punping station Parallel final clarifiers

Punmp dock Chl orine contact chanber

Anci |l ary piping, punps, junction boxes, etc.

QU 10 occupi es approximately 26 acres in an industrialized section of NAS Pensacola. The
former Chevalier Field area being converted to Naval Recruit Training Facilities will contain
barracks. Qher residential areas are approximately 0.8 to 1.2 mles north and northwest of QU
10 across Bayou G ande.

The facility's main area is topographically higher than the surrounding areas and i s doni nated
by fill and devel opnent. Large anounts of fill are nounded into berns 4 to 7 feet high around
the closed stabilization and polishing ponds. An extensive plateau of fill 5to 6 feet highis
at the fornmer surge pond and associated berns. Vegetation is limted to grasses within the
fenced WP, and in several areas grass is absent, exposing a |oose organi c-poor sand. MNarsh
vegetati on has col oni zed the closed stabilization and polishing ponds. The area south of the
IWIP is a lowlying, heavily wooded swanpy area. The area north of QU 10 is a wooded peni nsul a
wi th thick underbrush bounded on the cut by Pensacola Bay and on the west by Bayou G ande.

Depth to groundwater ranges fromO to 4 feet below |l and surface (bls), depending on tida

i nfluence and ground surface elevation. Mst runoff does not flowfromthe site but infiltrates
into the subsurface rapidly through the sandy surface soil; however, a channelized ditch drains
water toward the south. Erosional channels in the steeply sloped berns and flanks of the three
former ponds indicate surface runoff down these structures. Standing water was observed in the
Resour ce Conservation and Recovery Act (RCRA) clean-cl osed, cenent-lined stabilization and



pol i shing ponds at depths of approximately 6 to 8 inches. The asphalt cap of the closed | SDBs
sl opes southward, resulting in a southerly surface runoff fromthe asphalt area toward a sunp
intake to the wastewater treatnent systemnear the chenical storage area.

G oundwater flow generally mmcs the peninsular topography (with flowto the northwest, north,
northeast, east, and southeast) and di scharges to Pensacol a Bay and Bayou G ande. G oundwater

is not currently used as a potable water source at QU 10 nor at NAS Pensacol a.

<I MG SRC 97209H>
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Pot abl e water for NAS Pensacola is received fromCorry Station approximately 4 mles north. An

NAS Pensacol a supply well, which is screened between 105 and 160 feet bls, is approxinately
0.75 mles west-southwest of QU 10. The well is used for backup supplies only during periods
of peak demand. The zone in which the supply well is screened is protected by the presence of

a 12- to 15-foot-thick, lowperneability clay |layer. G oundwater contam nation has not been
detected in this zone at QU 10 nor in the supply well.

Access to the |WIP proper is limted by a fence. 1In addition, QU 10 is bounded by thick
vegetation and trees to the north and south. To the east and west, Pensacola Bay and

Bayou Grande limt site access. Goundwater is not currently being used onsite for any purpose.
In addition, contam nated groundwater is not expected to transport to a drinking water supply
due to the proximty of Pensacola Bay and Bayou G ande.

2.0 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
2.1 General Site Hstory

NAS Pensacol a was ranked using the Hazard Ranking System (HRS) in 1988 and gi ven an HRS score of
42. 4, based on groundwater and surface water pathway scores. |In Decenber 1989, the base was
placed on the U S. Environnental Protection Agency's (USEPA) National Priorities List (NPL).

The Federal Facilities Agreement (FFA), signed in Cctober 1990, outlined the regulatory path to
be fol l owed at NAS Pensacola. NAS Pensacol a nust conplete not only the regulatory obligations
associated with its NPL listing, but it also nust satisfy the ongoing requirenents of a RCRA
permt issued in 1988. That permt addresses the treatnent, storage, and disposal of hazardous
materials and waste and al so the investigation and renedi ati on of any rel eases of hazardous
waste and/or constituents from SWMJs. RCRA governs ongoi ng use of hazardous naterials, and the
rules of the operating pernmit. RCRA and the Conprehensive Environnental Response,

Conpensation, and Liability Act (CERCLA) investigations and actions are coordi nated through

the FFA, streamining the cl eanup process.

2.2 Site-Specific H story

Wast ewat er has been treated on Magazi ne Point since 1941 at various treatnment facilities. In
1941, an Inhoff tank was installed north of the present IWIP. The tank treated, only Magazi ne
Poi nt area sewage. The current facility was constructed in 1948 to process prinarily domestic
wastewater. The Inhoff tank north of the facility was abandoned subsequently. The facility was
upgraded in 1971 to treat both industrial and donestic wastewater separately. Before 1971, the
facility was receiving industrial waste frompaint and plating operations at the Building 709
conpl ex. Industrial waste was received via the sanitary sewer |ine and processed with donestic
sewage.



In 1978, the domestic sludge generated at the | WP was found to be hazardous by the Florida
Departnent of Environmental Regul ation (FDER;, since renaned Florida Departnent of Environnenta
Protection [FDEP]) due to chrom um concentrations, requiring it to be disposed of in the sane
manner as industrial sludge. After chrom um concentrations decreased, FDER allowed the donestic
sl udge to be di sposed as a nonhazardous waste

In 1981, FDER designated the | WP surge pond as a hazardous waste surface inpoundnent; it

recei ved an average of 880,000 gal l ons of waste per day. The wastewater contai ned high
concentrations of organic solvents, phenols, chromumelectroplating wastes (including cyanide
and ot her heavy netals), and wastes froma chem cal conversion coating process for alum num

As a result of the hazardous waste designati on, a RCRA detection groundwater nonitoring program
was i npl enented. Leakage fromthe surge pond was estimated to be as high as 5,800 gallons per
day.

In 1984, the |1SDBs were renoved fromservice. RCRA detection nonitoring identified groundwater
contam nation attributable to the surge pond. As a result, a RCRA assessnent nonitoring program
was i nplenented to determ ne the extent of contami nation

In 1985, FDER issued a tenporary RCRA operation permt (No. HT17-68087) to the U S. Navy Public
Wirks Center (PW) for the surge pond. A new permt (No. HO17-127026) was issued in Septenber
1987.

In 1986, a RCRA Corrective Action Programwas inplenented at the WP to conply with conditions
in the FDER Tenporary Qperating Permit No. HT17-68087. Based on results of the RCRA assessnent
noni toring program a groundwater recovery systemwas designed and installed to renediate
cont am nat ed groundwat er.

In January 1987, a conprehensive groundwater nonitoring eval uati on was conducted by the USEPA
G oundwat er sanpl es were collected fromseven shallow wells (0 to 15 feet) and one deep
nonitoring well. In February 1987, the groundwater recovery systemwas placed in operation

In Septenber 1987, FDER issued RCRA Permit No. HO17-127026 to the U S. Navy PWC to operate the
surge pond. The permt stipulated the continued operation of the corrective action system (the
recovery wells) and the inplenentation of two quarterly groundwater nonitoring prograns: (1)
poi nt - of -conpl i ance nonitoring at the surge pond and (2) corrective action nonitoring to
determ ne the effectiveness of ongoing groundwater renediation. Wl|l sets and paraneters for
anal ysis were separately defined for each nonitoring program The first quarterly groundwater
sanpling for corrective action and poi nt-of-conpliance prograns was initiated in Novenber 1987

In January 1988, FDER issued closure permts to the U S. Navy PW for the polishing pond
stabilization pond, and the |SDBs (No. HF17-134657). Liquids renoved fromthe inpoundnents were
processed through the |WIP. Sludge was renoved and transported to a hazardous waste di sposal
facility. Upon closure, the clay liner and/or subsurface soil of each inpoundnent were sanpl ed
and anal yzed. The subsequent |aboratory report indicated only | ow concentrati ons of phenol in
liners or soil beneath the stabilization and polishing ponds; and hence, FDER granted cl ean
closure status to these inpoundnents. Sanples fromthe liner or soil beneath the | SDBs,

however, indicated several contaninants

A closure permt for the surge pond (No. HF17-148989) was issued in Novenber 1988 to the U S
Navy PWC. Upon closure, the clay liner and/or subsurface soil were sanpled and anal yzed. As
with the | SDBs, several contami nants were identified. Consequently, both the surge pond and

|1 SDBs were capped with | ow perneability covers (clay and asphalt, respectively) as a condition
of closure in 1989. A groundwater nonitoring programwas devel oped to ensure the effectiveness
of the caps.



In Septenber 1991, FDER issued permt No. HF17-170951, changi ng the nonitoring requirenent for
each nonitoring programfromaquarterly to sem annually.

In 1992, regulatory focus of environnental investigation at the IWP shifted fromRCRA to
CERCLA. A Renedial Investigation/Feasibility Study (RI/FS) work plan for QU 10 (formerly call ed
Goup O was subnmitted to neet CERCLA requirenents. A Sanpling and Anal ysis Plan was submtted
in Cctober 1992 for the present study.

Bet ween Decenber 1992 and Cctober 1995, EnSafe/Allen & Hoshall performed an R at QU 10 on
behal f of the Navy. The R was designed to assess the nature and extent of contamination to
support a renedy selection. Fieldwork for the Rl included installing nonitoring wells and
sanpling soil, sedinment, surface water, and groundwater

In 1994 and 1995, a tine-critical renoval action was performed on the Inhoff tank north of the
I WIP.  Approxinmately 148 tons of hazardous waste were renoved fromthe tank. 1In addition, 619
tons of nonhazardous soil, gravel, and construction debris were renoved and | andfill ed
Confirmatory sanples collected at the extent of the excavation did not detect volatile organic
conmpounds (VQCs), semvolatile organi c compounds (SVQCs) or pol ychl orinated bi phenyls (PCBs).
Metal s and pesticide concentrations detected were bel ow prelimnary renedi al goals (PRGs).

3.0 HGHLIGHTS & COWUN TY PARTI Cl PATI ON

Throughout the site's history, the community has been kept abreast of activities in accordance
with CERCLA Sections 113(k)(2)(B)(i-v) and 117. In January 1989, a Technical Review Committee
(TRC was forned to review recomendations for and nmonitor progress of the investigation and
remedi ation efforts at NAS Pensacola. The TRC was made up of representatives of the Navy,
USEPA, FDER, and the local comunity. In addition, a mailing list of interested comunity
nmenbers and organi zati ons was established and nai ntai ned by the NAS Pensacola Public Affairs
Ofice. In July 1995 a Restoration Advisory Board (RAB) was established as a forumfor
communi cati on between the comunity and deci si on-nmakers. The RAB absorbed the TRC and added
nmenbers fromthe community and | ocal organizations. The RAB nenbers work together to nonitor
progress of the investigation and to review renedi ation activities and recommendati ons at NAS
Pensacola. RAB neetings are held regularly, advertised, and are open to the public.

Before the renoval action at Site 32, an article and a public notice were published in the
Pensacol a News Journal on July 26, 1994, and August 31, 1994. Site-related docunents were nade
avail able to the public in the admnistrative record at information repositories naintained at
the NAS Pensacol a Library, the West Florida Regional Library, and the John C. Pace Library of
the University of West Florida

After finalizing the Rl and Focused Feasibility Study (FFS) reports, the preferred alternative
for QU 10 was presented in the Proposed Renedial Action Plan, also called the Proposed Pl an

Everyone on the NAS Pensacola mailing list was sent a copy of the Proposed Plan. The notice

of availability of the Proposed Plan, R, and FFS docunents was published in the Pensacol a News
Journal on February 15, 1996. A public coment period was held from February 19 to April 4,
1996, to encourage public participation in the remedy-selection process. In addition, a public
neeting was held on February 27, 1996, at Pensacol a Junior College, Warrington Canpus, Buil ding
3000, for the Navy to present its preferred remedy for QU 10. The public neeting m nutes have
been transcribed, and a copy of the transcript is available to the public at the aforenenti oned
repositories. Responses to comments received during the conmrent period are contained in
Appendi x B.



4.0 SCOPE AND ROLE OF THE OPERABLE UNI' T
This selected remedy is the first and final renedial action for the site. The function of this
remedy is to reduce the risk to human health and environnment associated with exposure to

cont am nat ed groundwater and soil.

The selected renedial alternative will address conditions which pose a threat to human health
and the environnent including:

. Cont am nat ed groundwater (nay inpact drinking water supplies or nearby ecol ogi cal
receptors); and

. Contami nated soil (presents a continuing source of contam nation to groundwater and a
potential excess risk to a future child resident).

Pat hways of exposure include:

. Dernmal contact and ingestion of contam nated soil.
. I ngestion and inhal ati on of contam nated groundwater.
. Aquati c exposure to groundwater discharging to surface waters.

The nmaj or conponents of the renedy are:
. Excavati on and di sposal of soil above residential soil PRG (Area A);

. Leachability study on Areas B, C, and Dto verify that contam nants renaining in soil are
not | eaching to groundwater;

. Contingency renedial action of Areas B, C, and D to include excavati on and di sposal of
soil that the leachability study verifies as a source of groundwater contam nation;

. The remedi al design for groundwater treatnent will be devel oped in the Corrective Action
Pl an for the Resource Conservation and Recovery Act (RCRA) permt nodification;

. G oundwat er nmonitoring programto ensure the groundwater treatnent systemwill be
effective and that contanminants will not migrate; and

. Conti nued groundwater monitoring at sanpling intervals to be determ ned during the
remedi al design for groundwater treatment devel oped in the Corrective Action Plan for the
RCRA pernit nodification. The groundwater monitoring programw ||l continue until a
five-year review concludes that the alternative has continually attained the performance
standards and remai ns protective of human health and the environnent.

This remedy addresses the first and final cleanup action planned for QU 10, where groundwater
contai ns el evated concentrations of contaminants simlar to those in site soil. A though this
wat er bearing zone is affected, the contam nation is not affecting the public drinking water
supply. The purpose of this proposed action is to prevent current or future unacceptable
exposure to contam nated soil and groundwater, and to reduce the contami nant mgration. The
remedy will allow for unrestricted | and use.

This is the only Record of Decision (ROD) contenplated for QU 10. Separate investigations and



assessnents are being conducted for the other sites at NAS Pensacola in accordance with
CERCLA. Therefore, this ROD applies only to QU 10.

5.0 SI TE CHARACTERI STI CS

This section of the ROD presents an overview of the nature and extent of contamination at QU 10
with respect to known or suspected sources of contam nation, types of contami nation, and
affected media. Known or potential routes of migration of contam nants al so are di scussed.

5.1 Nat ure and Extent of Soil Contam nation
Site 32

Cont ami nati on by organi c conpounds in Site 32 soil consists prinarily of dichlorobenzene isoners
(predominantly 1, 4-di chl orobenzene), polyaronmatic hydrocarbons (PAHs), cyanide, and |ocalized
pesticide and PCB concentrations. Inorganic contam nation consists of heavy nmetal s including
cadm um chromum and lead. Oganic contaminants are concentrated prinmarily in the relict

drai nage swal e area east/northeast of the forner 1SDBs. Secondary organic soil contam nation
occurs in a horizon above the water table at the southeast edge of the forner 1SDBS, in the
donesti c sludge dryi ng beds, and near-surface soil at the northwest slope fromthe |1SDBs. Metals
concentrations are elevated in the swale (especially in the northeast portion). The spatia

di stribution of these contam nants suggests the sources are related to past operation of the
three sludge drying units, with nost environnental contam nation related to the former | SDBs and
their historical surface overflow drainage into the adjoining swale and potential wetlands.

The only PRG exceedances were for benzo(a)pyrene and di benz(a, h)anthracene in Area A, as Figure
5-1 shows. A volunme of 185 cubic yards (CYs) was estinated for Area A based on assuned

di mensions of 50 feet by 50 feet by 2 feet deep. The actual volune nay differ and will be
refined during confirmation sanpling.

Areas B and C contai ned benzene and napht hal ene exceeding their Florida | eachability guidance
concentrations. Estimated volumes were 120 and 270 CYs, respectively, based on outer sanpling
| ocati ons.

Sites 33 and 35

Two general types of organic contam nation were detected in Sites 33 and 35 soil. The nost
pervasi ve contami nants are PAHs, pesticides, and PCBs. 1In general, concentrations are lower in
magni tude than those detected at Site 32. The irregular and poorly delineated distribution of
contam nants suggests that historically docunented source areas (surge pond and stabilization
pond) and several potential |ocalized sources (i.e., miscellaneous spills, |eaks, and/or line
breaks) may have contributed to soil contam nation. The spatial distribution of the

contami nants indicates inpacted soil at the southeastern corner of the forner surge pond and
around the surge tank. In addition, the spatial distribution indicates inpacted soil froman
undefined source near the chlorine contact chanber.

A second type of sod contam nation appears restricted to the oily horizon at the water table
around the area of the forner waste oil underground storage tank (UST). Organic contam nation

i ncl udes di chl orobenzenes and ot her PAHs, 2-butanone, xylenes, and PCBs. Heavy netals also were
detected. The contam nant source is thought to be | eakage fromthe forner waste oil tank. In
concl usion, the boring coverage and analytical results indicate nultiple sources of |ocalized
soi | contam nation.

As shown in Figure 5-2, Area D exceeded the Florida |l eachability standards for chlorinated



benzenes and napht hal ene. The extent of contami nation was estinmated to be 50 feet wide by 50
feet long by 4 feet deep for an estimated volune of 370 Cy¥s. No other PRG exceedance for soi
was noted at Sites 33 and 35.

<I M5 SRC 97209J>
<I M5 SRC 97209K>

5.2 Nat ure and Extent of Sedinment Contam nation

Sedi nent was collected fromthe drainage ditch form ng the southern boundary of the study area
south of the bilge water facility. Sedinent sanpling |locations are shown in Figure 5-3
Contaminants in the sedinent include fluoranthene, pesticides, PCBs, cadm um chromum and
lead. The overall distribution of contam nants indicates sources fromdirect surface drai nage
into the ditch fromthe fornmer north end of Chevalier Field, drainage into the ditch fromthe
southern part of the WP, and probable site pesticide application. The nmetals distribution
increases toward the bay, probably representing hydrodynam ¢ accunul ati on of finer-grained
sedi nent containing adsorbed netals. Storns put the ditch in direct contact with the bay. The
Sout hern Drainage Ditch and other wetlands will be investigated further during the Site 41 R
Impacts to Pensacola Bay fromthe Southern Drainage Ditch will be evaluated during the Site 42
Rl .

Sedi nent sanpl es were not collected fromthe north-south ditch draining the IWIP yard. This
drai nage ditch connects with the southern ditch between Stati ons 33M)I and 33MD2. Soil sanple
33S15 was col |l ected adjacent to, but not directly in, this north-south feeder ditch. This soi
sanpl e had sone of the |owest detected concentrations at the IWIP. The north-south feeder ditch
will be further evaluated during the Site 41 R

5.3 Nat ure and Extent of Surface Water Contami nation

Surface water sanples were collected fromthe southern drainage ditch at the same |ocations as
the sedi nent sanpling stations (Figure 5-3). Contami nation detected in these sanpl es consisted
of nonchlorinated aromatics, pesticides, cadmum chromum and |lead. The nature and
distribution of these contam nants suggest the sources are nost likely related to the bhilge
water plant spill and nornal pesticide application around the plant area. Cadmum (5.2 parts
per billion [ppb]) and lead (2-4 ppb) exceeded their surface water standards of 0.72 ppb and 1.5
ppb at location 33VW1

The bilge water plant spill is separate fromthe Rl and will be investigated under the auspices
of the FDEP petrol eum program The wetlands will be investigated further in the Site 41 RI.

5.4 Nat ure and Extent of G oundwater Contam nation
Shal | ow G oundwat er

Organic contami nation present in shallow groundwater consists of volatiles (chlorobenzene and
tol uene), semivolatiles (dichlorobenzene isoners), and pesticides. The approxinate extent of
groundwat er contam nation is shown in Figure 5-4. [Inorgani c contam nation consists of heavy
nmetals (cadmum chromium and |lead) and major nmetals (iron and nanganese) for which federa

and state standards have been established. Chlorobenzene and 1,2- and 1, 4-di chl orobenzene
standards were not exceeded. However, the standards for cadm um (5 ppb) and | ead (15 ppb) were
exceeded in one CERCLA-sanpled well (GW 71 and 13GS07) each, and the standards for iron and
nmanganese were consistently exceeded. Metals concentrations were below all applicabl e standards
in filtered aliquots.



Overall, the distribution of chlorinated aromatics in the shal |l ow groundwat er suggests the
contam nant source is associated with the closed | SDBs, the drai nage swal e area, and the forner
waste oil UST. The distribution of nmetals in the shall ow groundwater suggests the cl osed | SDBs,
the swal e area, the closed surge pond, and the forner acid spill area as |ikely sources.

I nt ernedi ate G oundwat er

I nt ermedi at e groundwat er shows significant contam nant increases over those identified in

shal | ow groundwater. Contam nants include chlorinated aliphatics, 2-butanone, chlorinated
aromatics, mgjor netals, and conparatively |ower concentrations of nonchlorinated VOCs, phenol s,
pesticides, and heavy nmetals. O the chlorinated aliphatics, detected, standards for

tetrachl oroet hyl ene were met or exceeded in four CERCLA-sanpled wells. For trichloroethene,
standards were net or exceeded in three CERCLA-sanpled wells, and for vinyl chloride, standards
were exceeded in one well.

<I MG SRC 97209M>
<I MG SRC 97209N>

O the chlorinated aromatics, the standards for chl orobenzene were exceeded in three
CERCLA-sanpl ed well's (33GL2, 33GL6, and 33Q&20); for 1, 2-dichlorobenzene in three wells (33GL2,
33GLl6, and 33@&20), and for 1, 4-dichlorobenzene in four CERCLA-sanpled wells (33GL2, 33Gl6,
33&0, and RW3).

For the netals, the standards for cadmium chromum and berylliumwere exceeded in one
CERCLA-sanpl ed well (Gw66). O the major netals, the standards for iron and nmanganese were
consi stently exceeded, and the standard for sodi umwas exceeded in several wells. Again, netals
concentrations were bel ow applicable standards for filtered aliquots.

The overall distribution of contam nation is consistent with the 1SDBs, the swale area, the
former waste oil UST, the surge pond, and the forner acid spill as sources. Pesticide
concentrations indicate either w despread | eachi ng, downward migration through the shall ow zone,
or sedinent carrydown in drilling.

The in-place recovery systemat the site has little apparent influence on the shallow

groundwat er, but has had a pronounced effect on the internmedi ate depth. Evaluation of the data
indicates flowin the internediate depth in the southern part of the site is influenced by RW7
and, in the northern part by RW3. Flowin the central part of the site, however, remains to
the east toward the bay, and may allow offsite contam nant mgration.

Deep G oundwat er

Heavy netals and najor netals concentrations in the deep well sanpled were simlar to those of
internedi ate depth. The standard for sodi umwas exceeded, reflecting saltwater influence.

5.5 Fate and Transport
5.5.1 Sour ces of Contam nation

Areas of soil contam nation were identified at the forner |SDBs, the swale area, and at the
former waste oil UST. SVQCs, including chlorinated benzenes and PAHs, as well as PCBs and
nmetals, were detected in this area, with | esser phenol, pesticide, and cyani de concentrations.

A second area of elevated contam nation relative to surrounding areas can be found in a broad
and ill-defined region including the fornmer surge pond (boring 33S12), the present surge tank
(33S11), and the fornmer waste |line breach area (33S10). The principal soil contaminants in this



area include PAHs, pesticides, and PCBs. The potential for contam nant migration is expected to
be greatest in these areas.

Soi | pesticide concentrations average |ess than 20 ppb and do not exceed 1,000 ppb at any
location; therefore, based on soil-phase partitioning, it is expected little pesticide nass is
avai l able for |l eaching. Soil SVOC concentrations were nondetect to | ess than 500 ppb over 90%
of the study area, based on sanple data. However, SVOC concentrations were detected in excess
of 1 part per million (ppn) in the fornmer | SDBs and swal e area, at the former waste oil UST, and
around the forner surge pond, present surge tank, and historic waste line breach. In these
limted areas, |eaching of SVOCs nay threaten underlying water-bearing zones. Mtals
concentrations in soil were generally |Iow except in the swale area, as well as in sone isolated
areas with lower (but significant) concentrations. The greatest threat to underlying

wat er-bearing zones is in these areas

5.5.2 Contaminant Mgration
Leaching from Soil to G oundwater

Contam nation identified in soil of the forner |SDBs, swale area, forner waste oil UST, forner
surge pond, surge tank, and waste |line breach area nmay enter groundwater by three mechani sns:
1) contaminants may be | eached fromthe soil by downward percol ation of rainwater toward the
water table, 2) into groundwater through direct continual contact wi th groundwater either from
contami nant horizons identified at normal water table, or 3) fromseasonally subnerged soi
during periods of elevated water table. Soil at the IWIP in general is very perneable
resulting in quick infiltration and mninmal contact tine between percolating water and soi
above the water table

Soil in the swale area, however, is fill material of sands and appreciable silts with

di sconti nuous zones of clayey nmaterial. Perneability of this soil would be substantially | ower
than el sewhere at the study area, resulting in longer contact tinme with percolating water
Shal | ow nonitoring wells around and downgradi ent of the fornmer |SDBs and swal e area exhi bited
relatively I ow to nondetect concentrations of netals and nost organi cs, except chlorinated
benzenes. The swale area including 33Q01 is in the area of highest soil contam nation. These
hi gh contam nant concentrations were recorded during an unusually wet season with percol ation of
rai nwater through the contam nated soil. The resultant concentrations in shall ow groundwater
suggest the contam nated soil is releasing chlorinated benzenes at rates substantial enough to
cause a detectable inpact on groundwater, but other contam nants nay be nore tightly retained

Soil contamination at the water table exists as black oily horizons around the site of the
former waste oil UST and around the southern portion of the former 1SDBs and as a dar kened

hori zon around the surge tank and forner surge pond. Detected concentrations in Areas A, B, C
and D exceed Florida | eachability values protective of groundwater. The contam nated soil nay
be continuously or seasonally in contact with shall ow groundwater, allow ng for naxi mum contact
tine for leaching. Low to nondetect concentrations in RCRA-sanpled wells, downgradi ent of and
adj acent to the fornmer surge pond, and GW 8, downgradi ent and near the black oily horizon
around the southern portion of the 1SDBs, do not indicate any appreciable | eaching of

contami nants fromtheir respective horizons at the water table. CERCLA well 33@2 shows

chl ori nat ed benzenes, suggesting groundwater and/or rainwater percolation may be | eaching
contami nants fromthe black oily horizon around the forner waste oil UST.

The conpound cl asses of PAH senmivol atiles, pesticides, and PCBs are generally considered to
have limted to very limted potential for mgration due to their low solubility and high
affinity for soil particles and organic carbon. Physical analyses on soil sanples fromthe
swal e area and near the fornmer surge pond indicate total organic carbon contents of 480 and 470



mlligrans per kilogram (ng/kg) dry weight, respectively. The potential for nmetals migration
depends highly on pH redox potential, and cation exchange capacity of the bearing soil. Cation
exchange capacities neasured on soil fromthe two contam nant sources in question are at 3.9
neq/ 100g in the swale area and 5.2 nmeq/100g near the forner surge pond. The very |ow netal and
PAH concentrations, extrenely | ow pesticide concentrations, and nondetected concentrations of
PCBs suggest soil across the site, and possibly the oily organic-rich material in the swale
area, is retaining these conpounds by sorption processes.

Surface Water Transport

The generally high soil perneabilities around the IWIP Iimt any substantial transfer of

contam nation via surface water flow Although the site was investigated during an unusually
wet winter, overland flow was not observed. The southern drainage ditch surface waters seemto
coll ect by seepage or stormwater culvert discharge fromthe surrounding industrially used | and
including the IWIP, the bilge water treatment plant, the helicopter rotor-testing facility, and
the former Chevalier Field. A though water was not flowing in these ditches, it is possible
that accel erated seepage during heavy rains may produce sone surface water novenent.

Contami nants transfer fromsoil to surface water by the sane | eachi ng processes di scussed above
under soil-to-groundwat er pat hways, nedi ated by groundwater quality characteristics.

Contami nant transport within the drainage ditch surface water has been investigated by the
hydr ol ogi ¢ study and southern drainage ditch sanpling. The ditch surface waters were determ ned
to be nore a surface expression of groundwater than a conduit for surface water transport; any
mgration of water and contaminants within the ditch is probably related to groundwater flow
velocities. The inpact of QU 10 on the Southern Drai nage Ditch and area wetlands w 1l be
further evaluated during the Site 41, NAS Pensacola Wtlands, Rl

G oundwat er Transport

G oundwat er anal ytical results indicate contamnants are mgrating with groundwater flow.
Cont ami nant concentrati ons are eval uated around and hydraulical |y downgradi ent of the fornmer

| SDBs, downgradi ent of the surge tank, by the former waste oil UST, and at 33Gl5. Based on
potentionetri c neasurenments, groundwater contamination is mgrating laterally east fromthe
former | SDBs/swal e area and the former waste oil UST, and north/northwest fromthe present
surge tank. Two recovery wells at the heart of the former | SDBs and the swal e area

contami nati on apparently have not prevented or reversed the eastward mgration of contam nated
groundwater fromthe area. However, they are influencing flow in the southern and northern
portions of the IWP yard. Downward vertical hydraulic gradients between shall ow and

i nternedi ate groundwat er depths, equivalent in nmagnitude to lateral gradients, indicate a strong
tendency for downward contam nant migration in conjunction with |lateral novenent. El evated
contam nant concentrations at internediate depth may be a consequence of this downward fl ow
conponent .

Upwar d vertical hydraulic gradients between deep and internedi ate groundwater depths, together
with the presence of a 12- to 15-foot-thick, lowperneability clay |ayer between the two, may
precl ude any downward contam nant migration into the deep groundwater. Contamni nant
concentrations, historically found in deep wells soon after installation and nondetect |ater
indicate these trace contam nants were introduced while installing deep wells

The groundwater contaminant migration rate is conservatively estimted to equal groundwater
velocity. Based on groundwater velocities, the rate of contam nant novenent fromthe forner

1 SDBs and swal e area toward wel |l pair 33@05 and 33Gl2 (east of the 1SDBs) is expected to average
approxi mately 0.54 feet/day in shallow groundwater, and approximately 0.017 ft/day in
internedi ate groundwater. G oundwater contamination at well pair 33@03 and 33Q08 (west of the



1SDBs) is expected to flow north, away fromthe surge tank. Contam nated groundwater novenent
at 33GlL5 (north of the ISDBs) is likely influenced by nearby recovery well RW3.

Anal ytical results of filtered and unfiltered sanple aliquots indicate that netals in
groundwater are strongly partitioned onto particulate natter. Therefore, novenent of netals
contami nati on depends on the ability of the particulate matter to nmove with groundwater. H gh
hydrogen sul fide concentrations in groundwater nay favor precipitation of netals fromthe

di ssol ved phase, further associating metal constituents with particulates or as colloida
suspensi on.

Potenti al Receptors and | npacted Medi a

The prinmary nediuminpacted by site activity has been the surficial zone of the Surficial/Sand-
and- G avel Aquifer. Shallow and internmediate nonitoring wells for this zone presently and

hi storically have yiel ded i npacted groundwater. O ganic contam nant concentrations are | ower
than when the fornmer surge pond and | SDBs operated. The greatest inpacts have been observed
around and downgradi ent of the forner |1SDBs and swal e area, downgradi ent of the surge tank

and at 33Gl5. Several chlorinated aliphatic conpounds and 1, 4-di chl orobenzene exceed standards
in area wells. Both inpacted and uni npacted groundwater in this aquifer has been shown to be
hi ghly turbid and contains natural iron, nanganese, and sodi um concentrati ons exceedi ng
standards. A large portion of the aquifer yields dark brown, highly organic pore water with an
acrid hydrogen sulfide odor. Goundwater fromthe surficial zone is not used nor anticipated to
be used as a potable water supply.

The surface water and sedi nent of Pensacola Bay and Bayou Grande are nedia that coul d
potentially be inpacted by contam nated groundwater migrating fromthe | WP. These coastal

wat ers have been classified by the FDEP as Class |1l waters, indicating their use for recreation
and nmintaining a well-balanced fish and wildlife population. Potential inpacts on these water
bodies will be addressed in upcoming R /FSs for Bayou Grande (Site 40) and Pensacola Bay (Site
42) .

6.0 SUMMVARY CF SI TE RI SKS

A baseline risk assessnment (BRA) has been conducted for QU 10, and the results are presented in
Section 10 of the R report. The BRA was based on contam nated environnental site nedia as
identified in the RI. It was conducted to assess the resulting inpact to human health and
environnent if contam nated soil and groundwater onsite were not renedi ated. Actual or

threat ened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this ROD, may present an i nmnent and substantial endangernment to
public health or the environnent.

6.1 Chenical s of Potential Concern

Subst ances detected at QU 10 were screened agai nst available information to develop a list or
group of chemcals referred to as chem cals of potential concern (COPCs). The infornation
consists of both federal and State of Florida cleanup criteria, soil and groundwater standards
and reference concentrations. COPCs are selected after conparison to screeni ng concentrations
(risk-based and reference), intrinsic toxicological properties, persistence, fate and transport
characteristics, and cross-nedia transfer potential. Any COPC that is carried through the risk
assessnent process and found to contribute to a pathway that exceeds a 10 -6 risk or hazard
index (H') greater than 1 for any of the exposure scenarios evaluated in this risk assessnent
and has an increnental lifetinme cancer risk (ILCR) greater than 10 -6 or hazard quotient (HQ
greater than 0.1 is referred to as a chemcal of concern (COC). Table 6-1 sumarizes COPCs for
t hese pat hways



Surface water, sedinent, and deep groundwater pathways did not produce any significant risk
| evel s.

Essential el enents nay be screened out of a risk assessnent if it is shown that concentrations
detected are not associated with adverse health effects. Therefore, the followi ng nutrients
were elimnated: calcium iron, nagnesium potassium and sodi um

<I MG SRC 97209Va>
<I M5 SRC 97209Mb>

Site operations have been converted to donmestic treatnent only, and there is no indication the
donmestic treatnent operations will be discontinued. Onsite groundwater is not being used at
present; however, it is considered a viable source of groundwater for future consunption

6.2 Exposure Assessnent

Whet her a chemical is actually a concern to hunman heal th depends upon the |ikelihood of
exposure, i.e., whether the exposure pathway is currently conplete or could be conplete in the
future. A conplete exposure pathway (a sequence of events leading to contact with a chemcal)
is defined by the following four el enents:

. Sour ce and nechani sm of rel ease

. Transport medium (e.g., surface water, air) and nmechani snms of migration through the
medi um

. Presence or potential presence of a receptor at the exposure point; and

. Rout e of exposure (ingestion, inhalation, dernmal absorption).

If all four elements are present, the pathway is consi dered conpl ete.

Al potential exposure pathways that could connect chem cal sources at QU 10 with potentia
receptors were evaluated. Al possible pathways were first hypothesi zed and eval uated for

conpl eteness using the above criteria. Current pathways represent exposure pathways that could
exi st under current conditions while future pathways represent exposure pathways that could
exist, in the future, if current exposure conditions change.

6.2.1 Current Exposure

Under current |and use conditions at QU 10, access to areas of concern is restricted to

authori zed personnel only. The plant has been converted to donestic treatnent only; however,
there are no reported plans to decomm ssion the facility. As a result, current exposure
scenarios will continue unaltered for the foreseeable future. Potential exposures under present
I and use are sumrari zed bel ow



Potenti al Exposure Scenarios - Current Conditions

Medi a Exposur e Pat hnay Recept or

Soi | I nci dental Inhalation Onsite Wrker
Der mal Cont act Tr espasser

Surface Water I nci dental |ngestion Tr espasser

Sedi nment I nci dental |ngestion Tr espasser

Der nal Cont act
6.2.2 Fut ure Exposure
Conpl et e exposure pat hways coul d exi st when based on an estinmate of the reasonabl e maxi nrum
exposure (RVE) expected to occur under future conditions. Al though unlikely, it is assuned that
QU 10 nay be devel oped as a residential area, which could also provide reasonabl e opportunities
for recreational activities. |If so, future residents could be exposed to soil via incidental
i ngestion and dernmal contact routes of exposure associated with living in the area. Potenti al
exposures for future |land use are sumari zed bel ow
Potenti al Exposure Scenarios - Future Conditions

Medi a Pat hway Receptors

Soi | I nci dental |ngestion Si te Resi dent
Der mal Cont act

G oundwat er I ngesti on Site Resident
I nhal ati on
Surface Water I nci dental |ngestion Site Resi dent

(Recreational Use)

Sedi nment I nci dental 1ngestion Si te Resi dent
Der mal Cont act (Recreational Use)

Exposure Point Concentration

Exposure point concentrations for each COC and exposure assunptions for each pathway were

used to estimate chronic daily intakes (CDIs) for potentially conplete pathways. CDi's were then
used in conjunction with cancer potency factors and noncarci nogenic reference doses to eval uate
risk.

The 95th percentile for reported concentrations of COCs in each nmedi a eval uated were cal cul at ed
as exposure point concentrations for the RVE in each exposure scenari o. Exposure point
concentrations are summari zed in Table 6-2.



Medi a and Chemi cal

Soil (ng/kg)

Al um num

Arsenic

Cadm um

Chr om um

Manganese

Titani um

Yttrium

PCB- 1260

t rans- Nonachl or

Benzo( a) ant hr acene
Benzo( a) pyr ene

Benzo( b, k) f1 uor ant hene
Di benzo(a, h) ant hracene
I ndeno( 1, 2, 3-cd) pyrene
Bi s(2-chl or oet hyl ) et her

Table 6-2

Exposure Point Concentrations

Exposure Point Concentrations

Frequency of
Det ecti on

17/ 18
3/18
7/18

17/ 18
18/ 18
9/9
4/ 9
5/ 17
1/9
1/18
1/18
4/ 18
1/18
2/ 18
1/18

Shal | ow | nt er nedi ate Groundwater (ng/L)

1, 1- D chl or oet hane
1, 2-Di chl or obenzene
1, 2-

1, 3-Di chl or obenzene
1, 4- D chl or obenzene
2, 4- Di chl or ophenol
Acenapht hene

Di chl oroet hene (total)

| 0/ 27
11/ 27

7127
11/ 27

2/ 27
3/ 27

Chrom um

17500

3833

0. 065
1.17
0. 00276
0.274
0.442
0. 00153
0.00187

Backgr ound

oz
AN DO

N A
N A
N A
N A
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A



Exposure Point Concentrations

Medi a and Chemi cal

Al um num

Arsenic

Benzene

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

Car bon di sul fide

Chl or obenzene

Chr om um

Dieldrin

Hexachl or oet hane
Lead

Manganese

Mer cury

Napht hal ene

Tet rachl or oet hene
Tri chl or oet hene
Vanadi um

Vi nyl chloride

Deep Groundwater (ng/L)
Al um num

Arsenic

Surface Water (ng/L)
Al um num

Cadm um

Table 6-2

Exposur e Poi nt

Frequency of
Det ecti on

271 27
13/ 27
1/ 27
1/ 27
1/ 27
4/ 27
15/ 27
14/ 27
4/ 27
1/ 27
13/ 27
271 27
16/ 27
2/ 27
3/ 27
4/ 27
8/ 27
1/ 27

1/1
1/1

4]/ 4
1/ 4

Concentrations

RVE

8. 66
0. 0077
0. 0016
0. 00804
0.01094
0. 0023
0. 3208
0.01905
0. 000003
0. 001083
0. 006352
0. 19341
0. 000624
0. 00781
0. 00731
0. 0017
0. 02172
0. 00321

11. 8
0. 0048

1.28
0. 0052

Backgr ound

3.82
N A
N A

N A
0. 0096
N A
N A
0. 0325
N A
N A
N A
0.022
N A
N A
N A
N A
0. 007
N A

N A
N A

N A
N A



Tabl e 6-2
Exposure Point Concentrations

Exposure Poi nt Concentrations

Frequency of

Medi a and Chemi cal Det ecti on RVE Backgr ound
Manganese 4/ 4 0.28 N A
4,4' - DDD 2/ 4 0. 00011 N A
Hept achl or epoxi de 1/4 0. 0000013 N A

Sedi nent (ng/ kg)

Al um num 4/ 4 4150 N A
Arseni c 3/4 6.2 N A
Cadm um 2/ 4 34.6 N A
Chrom um 4/ 4 1180 N A
Not es:

RVE - Reasonabl e Maxi mum Exposure

The nunber of sanples for three non-TCL/ TAL COPCs is nine rather than 18 due to the analyte |ist
used by USEPA Region |V ESD during suppl enental sanpling for QU 10 surface soil.

Al results are in parts per mllion (ppn).

Potential future exposure scenarios included all exposures exam ned under current conditions.
The same exposure assunptions used to evaluate future conditions were used for current
conditions. Assunptions are listed in Table 6-3 for current |and use and Table 6-4 for future
I and use.



Table 6-3
Paraneters Used to Estinmate Potential Exposures
for Current Land Use Receptors
Trespassing Child
Pat hway Paraneters Age 7-16 Onsite Worker Units
Inci dental Ingestion of Sedinent/ Soil
I ngestion Rate 100 a 50 b ngy/ day

Exposure Frequency 52 ¢ 250 b days/ year

Exposure Duration 10 ¢ 25 b years



Table 6-3
Paraneters Used to Estinmate Potential Exposures
for Current Land Use Receptors

Trespassing Child

Pat hway Paraneters Age 7-16 Onsite Worker Units
Body Wi ght 45 d 70 b kg
Aver agi ng Ti me- Noncancer 3,650 e 9,125 e days
Aver agi ng Ti me- Cancer 25,550 f 25,550 f days

Dermal Contact with Sedi nent/ Soil

Skin Surface Area 3,950 ¢ 4,100 g cm?2

Adher ence Fact or I h I h ng/ cm 2
Absor pti on Factor csv Csv uni tl ess
Exposure Frequency 52 ¢ 250 b days/ year

Dermal Contact with Sedi nent/ Soil

Exposure Duration 10 ¢ 25 b years
Body Wi ght 45 d 70 b kg
Aver agi ng Ti me- Noncancer 3,650 e 9,125 e days
Aver agi ng Ti me- Cancer 25,550 f 25,550 f days

Inci dental Ingestion of Surface Water

I ngestion Rate 0.05 a NA l'iters/ hour

Exposure Ti ne 2.6 a NA hour s/ day

Exposure Frequency 52 ¢ NA days/ year

Exposure Duration 10 ¢ NA years

Body Wi ght 45 d NA kg

Aver agi ng Ti me- Noncancer 3,650 e NA days

Aver agi ng Ti me- Cancer 25,550 f NA days

Not es:

a- USEPA (1989) Ri sk Assessnment Quidance for Superfund Vol. |, Human Heal th Eval uati on Manual
(Part A).

b - USEPA (1991) Ri sk Assessnment Quidance for Superfund Vol. |, Human Heal th Eval uati on Manual
Suppl enental Qui dance, "Standard Default Exposure Factors," InterimFinal, Ofice of Solid
Wast e and Energency Response (OSVER) Directive: 9285.6-03.

c - Assunes a trespass scenari o of an adol escent age 7-16 with an exposure duration of 10 years
and a exposure frequency of 52 days per year.

d - Adol escent body weight is the average value for the range of body weights for boys and girls
ages 7-16 taken from USEPA (1990) Exposure Factors Handbook, USEPA/ 600/ 8-89/043.

e - Calculated as the product of ED (years) x 365 days/year.

f - Calculated as the product of 70 years (assuned lifetine) x 365 days per year.

g - Skin surface area (i.e., worker - head, forearnms and hands) provi ded by USEPA Region 4. For

trespassing children, skin surface area was conputed as 25% of the age group nean total body
surface per Dermal Quidance.

h -

NA -

Speci fi c gui dance from USEPA Region 4 (February 11, 1992 New Interi m Regi on 4 Qui dance).
Not applicabl e

CSV - Chemi cal -specific val ue



Table 6-4

Paraneters Used to Estinmate Potential Exposures

Pat hway Paraneters

Inci dental |ngestion of Soi

I ngestion Rate

Exposure Frequency
Exposure Duration
Exposure Durati on LWA
Body Wi ght

Aver agi ng Ti me- Noncancer
Aver agi ng Ti me- Cancer

Dermal Contact with Soi

Skin Surface Area

Adher ence Fact or

Absor pti on Factor
Exposure Frequency
Exposure Duration
Exposure Durati on LWA
Body Wi ght

Aver agi ng Ti me- Noncancer
Aver agi ng Ti me- Cancer

Drinki ng Water |ngestion
I ngestion Rate

Exposur e Frequency
Exposure Duration

Resi dent Adul t

100 a
350 b

24 ¢
24 ¢

70 a
8,760 d
25,550 e

4,100 f
lg
Csv
350 b
24 ¢
24 ¢
70 a
8,760 d
25,550 e

350 b
24 ¢

for Future Land Use Receptors

Resident Child

200
350

15
2,190
25, 550

2,000 f

lg

Ccsv

350 b
6 a

6 a

15 a

2,190 d

25,550 e

1 a
350 b
6 a

Units

ngy/ day
days/ year
years
years
kg

days

days

cm2

ng/ cm 2

unitless

days/ year
years

years

kg

days

days

liters/day
days/ year
years



Paraneters Used to Estimate Potentia

Table 6-4

Exposur es

for Future Land Use Receptors

Pat hway Paraneters

Exposure Durati on LWA
Body Wi ght

Aver agi ng Ti me- Noncancer
Aver agi ng Ti me- Cancer

Inhal ation of Volatilized G oundwater Constituents

I ngestion Rate

Exposure Frequency
Exposure Duration
Exposure Durati on LWA
Body Wi ght

Aver agi ng Ti me- Noncancer
Aver agi ng Ti me- Cancer
Inci dental Ingestion of Sedinent
I ngestion Rate

Exposure Frequency
Exposure Duration
Exposure Durati on LWA
Body Wi ght

Aver agi ng Ti me- Noncancer
Aver agi ng Ti me- Cancer

Dermal Contact with Sedi nent

Skin Surface Area
Adher ence Fact or

Absor pti on Factor
Exposur e Frequency
Exposure Duration
Exposure Durati on LWA
Body Wi ght

Resi dent Adul t

24 ¢

70 a
8,760 d
25,550 e

2 a
350 b

24 ¢
24 ¢

70 a
8,760 d
25,550 e

17 h
104 i
24 ¢
24 ¢
70 a
8,760 d
25,550 e

4,100 f
lg
csv

104 i
24 ¢
24 ¢

70 a

Resi dent Child

6 a
15 a
2,190 d
25,550 e

350

6

6

15
2,190
25,550

DT QO O O T

34
140

15
2,190
25, 550

O QO O 0O —

2,000 f
1g
csv
140 i

g o o
D O O

Units

years

kg
days
days

m 3/ day
days/ year
years
years
kg
days
days

ngy/ day
days/ year
years
years
kg
days

days

cm2
ng/ cm 2
uni tl ess
days/ year
years
years

kg



Table 6-4
Paraneters Used to Estinmate Potential Exposures
for Future Land Use Receptors

Pat hway Paraneters Resi dent Adul t Resi dent Child Units
Aver agi ng Ti me- Noncancer 8,760 d 2,190 d days
Aver agi ng Ti me- Cancer 25,550 e 25,550 e days

Inci dental Ingestion of Surface Water

I ngestion Rate 0.05 a 0.05 a l'iters/hour

Exposure Ti ne 2.6 a 2.6 a hour s/ day

Exposure Frequency 104 i 140 i days/ year

Exposure Duration 24 ¢ 6 c years

Exposure Durati on LWA 24 ¢ 6 c years

Body Wi ght 70 a 15 a kg

Aver agi ng Ti me- Noncancer 8,760 d 2,190 d days

Aver agi ng Ti me- Cancer 25,550 e 25,550 e days

Not es:

a - USEPA (1989) Ri sk Assessnment Quidance for Superfund Vol. |, Human Heal th Eval uati on Manual
(Part A).

b - Assunmes a residential exposure frequency of 365 days per year with one two-week vacati on.

c - USEPA (1991), R sk Assessnent Quidance for Superfund Vol. |, Human Heal th Eval uation
Manual (Part B, Devel opnent of Risk-based Prelimnary Renedi ati on Goals), OSWER Directive
9285. 7- 01B.

d - Cal cul ated as the product of ED (years) x 365 days/year.

e - Cal cul ated as the product of 70 years (assuned |lifetine) x 365 days per year.

f - Skin surface area (i.e., adult resident - head, forearns and hands; child resident - head,
arms, hands, and | egs) provided by USEPA Regi on 4.

g - Speci fic gui dance from USEPA Region 4 (February 11, 1992 New I nteri m Regi on 4 Qui dance).

h - Val ues for sedinent ingestion rate are based on a soil ingestion rates of 100 mlligrans
per day for adults and 200 milligrans per day for children and a recreati onal exposure
tine of 2.6 hours per day (over a 16-waki ng hour day.)

i - Recreati onal exposure frequency assuned to be 104 days per year for adults and 140 days
per year for children.

NA - Not appl i cabl e.

CSV - Chemi cal -speci fic val ue.

LWA - Lifetinme Wighted Average



6.3 Toxicity Assessnent

A cancer slope factor (CSF) and a reference dose (RfD) are applied to estimate risk of cancer
froman exposure and the potential for noncarcinogenic effects to occur fromexposure. CSFs
have been devel oped by USEPA' s Carci nogeni ¢ Assessnment Group for estinmating excess lifetine
cancer risk associated with exposure to potentially carcinogenic contam nants of concern. CSFs
which are expressed in units of (ng/kg/day) -1, are multiplied by estimated intake of a
potential carcinogen in ng/kg/day, to provide an upper-bound estimate of the excess lifetine
cancer risk associated with exposure at that intake level. The term "upper-bound" reflects the
conservative estimate of risk calculated fromthe CSF. Use of this approach nakes
underestimati on of actual cancer risk highly unlikely. CSFs are derived fromthe results of
human epi dem ol ogi cal studies or chronic animal bioassays to which ani nal -to-hunman extrapol ation
and uncertainty factors have been applied.

This increased cancer risk is expressed by terns such as 1E-6. To state that a chenica
exposure causes a 1E-6 added upper limt risk of cancer neans that if 1,000,000 people are
exposed, one additional incident of cancer is expected to occur. The calculations and
assunptions yield an upper limt estimte which assures that no nore than one case is expected
and, in fact, there nay be no additional cases of cancer. USEPA policy has established that an
upper limt cancer risk falling belowor within the range of 1E-6 to 1E-4 is acceptable

Rf Ds have been devel oped by USEPA for indicating the potential for adverse health effects from
exposure to CQOCs exhi biting noncarcinogenic effects. RfDs, which are expressed in units of

ny/ kg/ day, are estimates of lifetine daily exposure |evels for humans, including sensitive
individuals, that are likely to be without risk of an adverse affect. Estimated intakes of COCs
fromenvironnental nedia (e.g., anmount of COCs ingested from contam nated groundwater) can be
conpared to the RFD. RfDs are derived fromresults of human epi dem ol ogi cal studies or chronic
ani mal bi oassays to which ani nal -to-hunan extrapol ati on and uncertainty factors have been

applied (e.g., to account for use of animal data to predict effects on humans). |If the
estimated exposure to a chem cal expressed as ng/kg/day is |less than the RfD, exposure is not
expected to cause any noncarci nogenic effects, even if exposure is continued for alifetine. In

other words, if the estinmated dose divided by the RfFDis less than 1.0, there is no concern for
adver se noncarci nogeni ¢ effects.

Exposure point concentrations and toxicity potency factors used to cal culate human health risk
are summarized in Table 6-5.



Tabl e 6-5
Toxi col ogi cal Database Information for Chemi cals of Potential Concern

O al I nhal ati on
Ref erence Dose Ref erence Dose Cancer
Chenmi cal (mg/ kg/ day) (my/ kg/ day) TEF Classification
Acenapht hene 0.06 a ND NA NA
Al um num 1d ND NA ND
Arsenic 0.0003 a ND NA A
Benzene ND 0. 00171 e NA A
Benzo(a) ant hracene a ND ND 0.1 B2
Benzo(a) pyrene g ND ND 1 O al Reference Dose
(no/ kg/ day)
Benzo(b) f | uorant hene g ND ND 0.1 Oral Reference Dose
(ny/ kg/ day)
Benzo( k) f | uorant hene g ND ND 0.01 Oral Reference Dose
(no/ kg/ day)
Beryllium 0.005 a ND NA Oral Reference Dose
(no/ kg/ day)
Bi s(2-chl or oet hyl ) et her ND ND NA O al Reference Dose
(no/ kg/ day)
Bi s(2- et hyl hexyl ) pht hal at e 0.02 a ND NA O al Reference Dose
(no/ kg/ day)
Cadm um (food) 0.001 a ND NA D B1
Cadm um (wat er) 0. 0005 a ND NA D B1
Car bon di sul fide 0.1a 0.0029 b NA D
Chl or obenzene 0.02 a 0. 00571 ¢ NA C
Chr om um 0.005 a ND NA A(i nh)
Copper 0.0371 b ND NA D
1, 1- D chl or oet hane 0.1 b 0.143 ¢ NA D
1, 2- Di chl or obenzene 0.09 a 0.04 c NA ND
1, 2-Dichl oroet hene (total) 0.009 b ND NA ND
1, 3-Di chl or obenzene 0.089 d ND NA ND



Tabl e 6-5
Toxi col ogi cal Database Information for Chemi cals of Potential Concern

O al I nhal ati on
Ref erence Dose Ref erence Dose

Chenmi cal (mg/ kg/ day) (my/ kg/ day) TEF
1, 4- D chl or obenzene ND 0.229 e NA
2, 4- Di chl or ophenol 0.003 a ND NA
4,4' - DDD ND ND NA
Di benz(a, h)ant hracene a ND ND 1
Dieldrin 0. 00005 a ND NA
Hept achl or epoxi de 0. 000013 a ND NA
Hexachl or oet hane 0.001 a ND NA
I ndeno(l, 2, 3-cd) pyrene g ND ND 0.1
Lead ND ND NA
Magnesi um 0.014 ND NA
Manganese 0.005 a 0. 0000143 a NA
Mer cury 0. 0003 b 0. 0000857 b NA
Napht hal ene ND ND NA
PCB Arocl or-1260 0. 00007 e ND NA
Tet rachl or oet hene 0.01 a ND NA
Thalliumb 0. 00008 a ND NA
Ti tani um ND ND NA
Tri chl or oet hene 0. 006 e ND NA
Vanadi um 0.007 b ND NA
Vinyl chloride ND ND NA
Yttrium ND ND NA
t rans- Nonachl or ND ND NA

Cancer
C assification

O al Reference Dose
(mg/ kg/ day)
D
O al Reference Dose

(my/ kg/ day)
Oal Reference Dose

(my/ kg/ day)
Oal Reference Dose

(my/ kgl day)
B2
C
B2
B1
ND
D
D
D
B2
C
ND
ND
B2
D
A
ND
ND



Not es

o 0O T

567

I'I'IUO'U\J)E

Integrated Ri sk Informati on System (IR S)

Heal th Effects Assessnment Summary Tabl es (HEAST).

HEAST al ternative mnethod

QO her USEPA docunents includi ng USEPA, Region 3's "R sk-based Screening
Concentrations Table, Third Quarter 1994. July 1994."

USEPA Environmental Criteria and Assessnent O fice - G ncinnat

The oral and inhalation cancer potency factors of 7.3 and 6.1 [(ny/kg/day)-1], for
benzo(a) pyrene, respectively, were used for all other PAHs. As reported in the
Exposure Assessnent Section of the risk assessnment, toxicity equivalency factors

(TEFs) were applied to carcinogenic PAHs to convert their concentrations to an
equi val ent concentrati on of benzo(a)pyrene

The oral reference dose for thallium carbonate was substituted for thallium

Not determ ned due to lack of information in avail abl e toxicol ogi cal databases

Not applicable or available.

Sufficient evidence in epidemologic studies to support casual association between
exposure and cancer

Li m ted evidence in epidem ol ogi cal studies

Sufficient evidence fromani mal studies

Limted evidence fromanimal studies and i nadequate or no data in hunans

I nadequat e or no human and ani mal evi dence of carcinogenicity

No evi dence of carcinogenicity in at |east two adequate aninmal tests in different
species or in adequate epidem ol ogic and ani nal studies



6.4 Ri sk Characterization

For carcinogens, risk is estimated as the increnental probability of an individual devel oping
cancer over a lifetinme as a result of exposure to the carcinogen. Excess life tinme cancer risk
is calculated fromthe foll owi ng equation

RISK = CD X CSF
wher e
risk = awunit less probability (e.g., 2 x 10 -5) of an individual devel opi ng cancer
CDl = chronic daily intake averaged over 70 years (ngy/kg-day)
CSF = slope factor, expressed as (ng/kg-day) -

These risks are probabilities that are generally expressed in scientific notation (e.g., 1X10 -6
or 1E - 6). An excess lifetine cancer risk of 1 X 10 -6 indicates that, as a reasonabl e naxi mum
estimate, an individual has a one in 1,000,000 chance of devel oping cancer as a result of
site-related exposure to a carcinogen over a 70-year |ifetine under specific exposure conditions
at QU 10.

The potential for noncarcinogenic effects is evaluated by conparing an exposure |evel over a
specified tine (e.g., lifetime) with a reference dose derived for a simlar exposure period.
The ratio of exposure to toxicity is called an HQ By adding the HQ® for all COCs that affect
the same target organ within a nediumor across all nedia to which a given popul ati on nay
reasonably be exposed, the H can be generated

The HQ is calcul ated as fol |l ows:
Noncancer HQ = CDI/RfD

wher e
CDI

Chronic Daily Intake
Rf D = Reference Dose

CDl and RfD are expressed in the sane units and represent the sane exposure period
(i.e., chronic, subchronic, or short-term.

To evaluate estinated cancer risks, a risk level lower than 1x10 -6 is considered a m nimal or
de minims risk. The USEPA accepts a risk range of |1x10 -6 to 1x10 -4 before a response action
is required. However, the State of Florida does not accept risk greater than IxI0-6. A risk
level greater than IxI0 -6 is evaluated further to determne a renmedial action to decrease the
estimated risk to acceptable |evels.

An H of less than unity (1.0) indicates the exposures are not expected to cause adverse health
effects. An H greater than one (1.0) requires further evaluation. For exanple, although HG
of the several chemcals present are added and exceed 1.0, further eval uation rmay show that
their toxicities are not additive because each chemi cal affects different target organs. Wen
total effects are evaluated on an effect and target organ basis, the H of the separate

chem cals may be at acceptabl e concentrations



Car ci nogeni ¢ ri sks and noncarci nogeni ¢ hazards were evaluated for potential exposures to

nmedi a-specific COCs in surface soil, surface water, surface sedinent, and groundwater. Receptor
popul ations were potentially exposed workers, trespassers, and future residents who coul d,
theoretically, use groundwater for a household water source. Risks and hazards for the
identified COCs are summarized in Table 6-6

Esti mated potential exposure to COCs in surface water or sedinent did not result in unacceptable
carci nogeni ¢ risk or noncarcinogenic hazard. Current site workers and potential child
trespassers did not have an individual pathway or conbi ned single mediumpathway with an H in
excess of 0.6 or an ILCR greater than 2E-6. The cross-pathway H and cancer risk for these two
receptor types were also within the acceptabl e carcinogenic risk range. These projections
indicate that neither group is at significant risk of deleterious health effects resulting from
RME to all rmedia

These receptor groups do not warrant further consideration



Table 6-6

Ri sk and Hazard for Ildentified COCs and Pat hways of Concerns

Chenmi cal
Soi | Ingestion Pat hway

Chrom um (as V)

Al um num

Benzo( a) pyr ene

Di benz(a, h) ant hracene

Soi | Ingestion Pathway Hazard
Soi | Ingestion Pathway Ri sk
Soi| Dermal Contact Pathway
Chr om um

Benzo( a) pyr ene

Di benz(a, h) ant hracene

Soi |l Dernal Contact Hazard
Soi |l Dernmal Contact R sk

Resi dent Adul t
Hi

0.023

Shal | ow' | nt er nedi ate G oundwat er | ngesti on Pat hway

1, 2-Di chl or obenzene
1, 3-Di chl or obenzene
1, 4- D chl or obenzene
Al um num

Arsenic

e e

0.2

ND

.1
ND

NN e e o

oA

Pot ent i al

Resident Child

ND

Future Land Use

Resi dent |wa

H I LCR
2.3 ND
0. 224
ND 3. 50e- 06
8. 00e- 07
4. 00e- 06
0.1 ND
ND 1. 40e- 06
ND 3. 10e- 07
2. 00e- 06

0.8 ND
0.2 ND
0.1 1. 60e- 04
0.55 ND
1.7 2. 00e- 04



Tabl e 6-6
Ri sk and Hazard for lIdentified COCs and Pat hways of Concerns

Potential Future Land Use

Resi dent Adul t Resi dent Child Resi dent |wa

Chemi cal HI HI I LCR
Bi s(2- et hyl bexyl ) pht hal at e 0.01 0.03 1.67e-06
Cadm um (wat er) 0.6 1.4 ND
Chl or obenzene 0.4 1 ND
Chr om um 0.1 0.24 ND
Manganese 1. 06 2.47 ND
Mer cury 0. 06 0.13 ND
Tet rachl or oet hene 0. 02 0.1 5. 70e- 06
Vi nyl chloride ND ND 9. 10e- 05
Shal | ow' | nt er nedi ate Groundwat er | ngesti on Hazard 4 9
Shal | ow | nt er nedi ate Groundwat er | ngestion R sk 5. 00e- 04

Shal | ow' | nt er nedi at e Groundwat er | nhal ati on pat hway

1, 2-Di chl or obenzene 0.8 1.9 ND

1, 3-Di chl or obenzene 0. 08 0.2 ND
Shal | ow' | nt er nedi at e Groundwat er | nhal ati on Pat hway

1, 4-Di chl or obenzene 0.1 0.1 1. 60e- 04
Chl or obenzene 1.5 3.6 ND

Tet r achl or oet hene 0. 02 0.05 2.21e-07
Vi nyl chloride ND ND 1. 40e- 05
Shal | ow I nt er nedi at e | nhal ati on Hazard 2 6

Shal | ow' I nternedi ate | nhal ati on R sk 2. 00e- 04
Deep Groundwat er | ngestion Pat hway

Al um num 0.1 0.2 ND
Arseni c 0.4 1 1. 25e- 04
Deep Groundwater |ngestion Hazard 1 1

Not es:

HI - Hazard | ndex

Lwa - Lifeti ne Wi ghted Average

ILCR - Increnental Lifetime Cancer Risk

ND - Not / det ect ed



6.5 Soil Performance Standards for G oundwater Protection

The potential for groundwater contam nation due to site COCs was al so assessed by conparing
constituent concentrations in soil with guidance concentrations protective of groundwater (as
identified in FDEP's Soil O eanup Goals). These values were used because they are nore
conservative estimates for groundwater protection than USEPA val ues. These concentrations are
"to be considered" (TBC) criteria for the site. N neteen COCs were identified as exceedi ng
gui dance concentrations when soil concentrations were conpared to | eaching criterion

Type A Type B Type C
Chl or obenzene Xyl ene Benzo( a) pyr ene
1, 2- Di chl or obenzene Phenol Phenant hr ene
1, 3-Di chl or obenzene Acenapht hene Pent achl or opheno
1, 4- D chl or obenzene Dieldrin Bi s(2-chl or oet hyl ) et her
Bi s(2- et hyt hexyl ) pht hal at e ( BEHP) Endosul f an
Napht hal ene Acet one
DDE
DDT
al pha- BHC

Type A constituents were defined as those exceedi ng Fl ori da gui dance concentrations for

| eachability in soil and promul gated maxi mum contam nant |evels (MCLs) or Florida guidance
concentrations in groundwater. Type A conmpounds in groundwater (except BEHP) are
concentrated beneath and east (downgradient) of Sites 32 and 33; these conpounds are targeted
by the RCRA groundwater recovery system as they were present in RCRA units at Sites 32

and 33. Soil containing these conpounds (except for BEHP) is adjacent to or east of Sites 32
and 33. Because of this, it is not possible to distinguish between groundwater contam nation
attributable to soil contam nation or the forner RCRA units. For this reason, FDEP

| eachabi | i ty-based gui dance concentrations for Type A constituents have been retained as site
COCs for devel oping PRGs. (BEHP, a common | aboratory contami nant, is not expected to be present
in site soil, and therefore has not been retained as a site CCC.)

Type B conpounds were present in both soil and groundwater. They exceeded Fl ori da gui dance
concentrations for leachability in soil, but were below MCLs or Florida guidance concentrations
in groundwater. Type B conpounds are present in soil above FDEP gui dance concentrations at
various locations at QU 10, prinarily single-boring detections; contam nant nass associated with
these detections is expected to be low The spatial distribution of Type B conpounds in
groundwat er does not necessarily correlate with soil borings containing soil contam nati on above
FDEP | eachabi | i ty-based gui dance concentrati ons. However, groundwater contam nati on associ at ed
with these conpounds is also concentrated primarily beneath Site 32 and i s being addressed by

t he RCRA groundwater recovery system Because groundwater nmonitoring is required as part of the
RCRA groundwat er recovery program Type B constituents were not included in devel opi ng
site-specific PRGs.

Type C conpounds were present in soil at concentrations exceeding Florida gui dance
concentrations for leachability in soil, but not detected in groundwater. The spatia

di stribution of Type C conpounds in soil above FDEP gui dance concentrations is limted to
primarily single-boring detections; contam nant nmass associated with these detections is
expected to be | ow

Because these conpounds are not inpacting groundwater, and ongoi ng groundwater nonitoring is
requi red under the RCRA groundwater recovery program these conpounds were not included in
devel opi ng site-specific PRGs.



The State of Florida considers these TBC criteria applicable to QU 10
6.6 Ri sk Uncertainty

The followi ng areas of uncertainty were associated with the estinmation of chemical uptake from
exposure to groundwat er

Exposure scenari os based on USEPA gui dance use conservative assunptions, which neans actual risk
will not be greater than the estimate and may be lower. For this reason, estinmated cancer risks
based on USEPA gui dance, such as these presented in this docunent, nmay not represent actua

risks to the popul ation

Because of data set limtations, the 95th percentile may exceed the maxi mum concentration
reported in sone evaluations. This nmay occur when there are a | arge nunber of nondetects and
the detection limts are unusually high due to interferences in the analyses. In these cases
consi stent with USEPA Region |V guidance, the naxi mumreported val ues were used as exposure
point concentrations to estimate hunan exposures. Al though use of nmaxi numvalues is generally
recogni zed as an appropriate screening approach, it should be recogni zed that this procedure may
overestimate actual exposure.

This is also the case for use of detection linits as nondetect val ues when a chem cal has been
reported as not detected in nost of the sanples collected and anal yzed. Since sone nondetects
may be zero, assuming that a concentration equal to half the detection limt is present instead
of zero may overestinate actual chem cal concentrations onsite. This is particularly true if
interfering chenmicals affect the anal yses and the nondetect value is el evated

Envi ronnental sanpling and analysis can contain significant errors and artifacts. At this site
data are believed to adequately and accurately represent current conditions.

Wien long-termhealth effects are evaluated, it is assumed that chemical concentrations are
constant for the exposure period being evaluated. This may not be accurate since reported
chem cal concentrations are changing due to various degradati on processes (i.e., dilution by
uncont am nated water, sorption, dispersion of contam nated groundwater, volatilization

bi odegradati on, chem cal degradation, and photo degradation). Use of steady-state conditions
will likely overestinate exposure

Exposures to vapors and dust at the site, dernal contact with groundwater from househol d uses
other than bathing (i.e., laundry, washing dishes), and other possible exposures to surface soi
and surface water were not evaluated. Al though these and other exposures could occur, nagnitudes
of these exposures are expected to be nmuch | ower than exposures eval uated, and woul d not
quantitatively affect the total health inpact fromthe site.

Since groundwater in the surrounding area is not used for drinking water or for other household
wat er needs, exposures related to drinking and bathing are theoretical and relate to potenti al
future exposures. This is unlikely since the donestic treatnment plant is still operating and
the area will renain industrial

The followi ng are uncertainties associated with estinmation of risks:

In hazard and risk eval uations, risks or hazards presented by several chenmicals reported for the
sane exposure have been added to provide a sumof estimated total risk or hazard for that
particul ar exposure. This is a conservative assunption and is scientifically accurate only in
those instances where health effects of individual chemcals are directed at the same effect and
sane target organ. Effects may be additive, synergistic, or antagonistic. Since a |arge nunber



of chemicals have no simlarity as to their noncarcinogenic action or target of their action,
this approach nay overestimate ri sk.

Ri sks cal cul ated fromslope factors are derived using a linearized nultistage procedure;
therefore, they are likely to be conservative upper-bound estimates. Actual risks may be much
| ower .

There is a degree of uncertainty regarding the RfD for nanganese in the groundwater ingestion
scenario. There is currently a debate whether it is appropriate to separate exposures from food
and water as currently done by Integrated Risk Information System (IR'S) for sone chem cals and,

in particular, for nmanganese and sone other inorganics. Due to the high degree of uncertainty
associated with the present RfD of 0.005 ng/kg/day for nanganese, the RfD determ nation is
schedul ed for USEPA review. The current USEPA RfD for nmnganese in water of 0.005 ng/kg/day was
used to eval uate risks concerni ng nanganese drinki ng water intake.

6.7 Human Health R sk Summary

Ri sk and/or hazard associated with exposure to all environmental nedia (and conbi nations) was
within USEPA's generally acceptable ranges for both current site workers and potential current
child trespassers.

For an unlikely hypothetical future site resident, exposure nmedia were shown to exceed
acceptabl e residential goals. These nedia included surface soil, shallowinternediate
groundwat er, and deep groundwat er.

Surface Soil RGCs

Tabl e 6-7 provides renedial goal options (RG3s) for the conbined surface soil pathway (ingestion
and dernal contact). The RGs for benzo(a)pyrene and di benz(a, h)anthracene apply to the
identified hot spot. Renediating soil inthe limted area will reduce potential human health

ri sk to bel ow acceptabl e goal s.

Shal | ow' | nt er nedi at e G oundwat er RGCs

Tabl e 6-8 provides RG> for the conbi ned shal |l ow i ntermedi ate groundwater pathways (ingestion/

i nhal ati on exposures). Arsenic, chrom um hexachl oroethane, and mercury are bel ow correspondi ng
applicable or relevant and appropriate regul ati ons (ARARs) which nmay influence renediation
concentrations deemed necessary. Arsenic and cadm um which account for greater than 30% of the
hazard, nmay be associated with saltwater intrusion. Mnganese is considered to be associated

wi th natural geol ogy.



Tabl e 6-7
Renedi al CGoal Options for Surface Soil (0 to 1 foot depth interval)

Car ci nogeni ¢ R sk-Based RG3s Hazar d- Based RCOs Ri sk- Based
Ri sk Coal Hazard Quotient Coal Ref er ence screeni ng
Unadj ust ed Concentration Val ue soi | Soi
Chemi cal 1E- 04 1E- 05 1E- 06 10 1 0.1 EPC (ng/ kg) ( g/ kg) (my/ kg) Sour ce H -child Ri sk- Lwa
Al um num NA NA NA 744898 74490 7449 17500 3833 3700 RBCr 0. 2349315 0
Chrom um VI NA NA NA 3724 372 37 910 6.1 39 RBCr 2. 4432877
Chromium I 11 NA NA NA 744898 74490 7449 910 6.1 7800 RBCr
Benzo( a) pyr ene 126 13 1.3 NA NA NA 6.2 NA 0. 088 RBCr 0 4. 9E- 06
Di benzo(a, h) ant hr acene 126 13 1.3 NA NA NA 1.4 NA 0. 088 RBCr 0 1.109E-06
Not es:
NA - Indi cates an RGO was not applicable for this chem cal under risk and/or hazard-based conditions
ND - Indi cates the chenical was not detected in reference (background) surface soil sanples
RBCr - Indicates the risk (1E-6) or hazard (HQ = 0.1) based screening val ue as presented in USEPA Regi on 3, "R sk-Based Screening Concentration Tabl es",
March 18, 1994.
EPC - Exposure Point Concentration

No risk-based RG> were cal cul ated for the conbined soil pathway (ingestion and dernal) because the conbined risk was conmputed to be < 1E-4.

Noncar ci nogeni ¢ hazard- based RGOs were conputed on the future child site resident scenario with conbined ingestion and dermal exposure (where applicable).

Car ci nogeni ¢ risk-based RG3s were conputed based on the future site resident lifetime weighted average scenario with conbined i ngestion and inhalation exposure
(where applicable).

The RGO for trivalent chromiumis approxinmately 200 times that of hexaval ent chrom um



Tabl e 6-8
Remedi al Goal Options for Shallow I nternedi ate G oundwat er

Car ci nogeni ¢ R sk-Based RG3s Hazar d- Based RG>s Hazard Coal
Ref er ence
Concentration

Chemi cal 1. 00e- 04 1. 00e- 05 1. 00e- 06 10 1 0.1 EPC (ng/ L) (mg/ L) ARAR (ng/ L) Sour ce
1, 2- Di chl or obenzene NA NA NA 4. 35 0. 435 0. 043 1.17 NA 0.6 FPDWS
1, 3- Di chl or obenzene NA NA NA 6. 96 0. 696 0. 070 0.274 NA 0.01 FSDWs- L
1, 4- Di chl or obenzene 1. 40e-01 1. 00e- 02 1. 4E-03 17.92 1.792 0.179 0. 442 NA 0.075 FPDW\5
Al um num NA NA NA 156. 40 15. 64 1.564 8. 66 3.82 0.2 FSDWs- L
Arsenic 38E- 03 3. 8E-04 3. 8E-05 0. 05 0. 005 0. 0005 0. 0077 NA 0. 05 FPDW5
Benzene 1. 10e-01 1. 00e- 02 1. 14E- 03 0.24 0. 024 0. 002 0. 0016 NA 0. 001 FPDW5
Bi s(2- et hyl hexyl ) pht hal at e 4. 80e-01 5. 00e- 02 4. 78E- 03 3.11 0. 311 0. 031 0. 008 NA 0. 006 FPDWS
Cadm um NA NA NA 0. 08 0. 008 0. 0008 0.011 0. 0096 0. 005 FPDWB
Chl or obenzene NA NA NA 0.70 0. 07 0. 007 0. 321 NA 0.1 FPDWS
Chr om um NA NA NA 0.78 0.078 0. 008 0.0191 0. 0325 0.1 FPDWB
Hexachl or oet hane 2. 40e-01 2. 00e- 02 0. 00244 0.08 0. 008 0. 001 0. 0011 NA 0.01 FDWs- C
Manganese NA NA NA 0.78 0.078 0. 008 0.193 0. 022 0. 05 FSDW5
Mer cury NA NA NA 0. 05 0. 005 0. 0005 0. 000624 NA 0. 002 FPDW5
Tet rachl or oet hene 1. 20e-01 1. 20e- 02 1. 20e- 03 0.78 0.078 0. 008 0. 0073 NA 0. 003 FPDW5
Vinyl Chloride 0. 0031 3. 10e- 04 0. 000031 NA NA NA 0. 00321 NA 0. 001 FPDWS
Not es:
NA - Indicates an RGO was not applicable for this chem cal under risk and/or hazard-based conditions.
ND - |Indicates the chenmical was not detected in reference (background) wells.

Noncar ci nogeni ¢ hazar d- based RG0s were conputed based on the future child site resident scenario with conbined ingestion and inhal ati on exposure (where

appl i cabl e).

Car ci nogeni ¢ ri sk-based RGOs were conputed based on the future site resident lifetine weighted average scenario with conbined ingestion and inhal ati on exposure
(where applicable).

FPDWS - Means Florida Primary Drinking Water Standard.

FSDW&- OL- I ndi cates Florida secondary drinking water standard.

FDWs- C - I ndi cates Fl orida gui dance concentrati on based on carci nogenicity.

* - I ndi cates the inhal ati on pathway was not considered in establishing RCCs.
EPC - Exposure Point Concentration

ny/L - mligrans per liter



Deep G oundwater RGOs

The RGCs for deep groundwater pathway are provided in Table 6-9. Each COCis potentially
related to saltwater intrusion and/or suspended sedinent in sanples. The arsenic concentration
is belowits correspondi ng ARAR

6.8 Ecol ogi cal Consi derati ons

Ecol ogi cal risk was assessed to determ ne actual or potential effects of contam nation at QU 10
to ecological receptors such as plants and aninals. This assessnment focused on both land at QU
10 and contam nation in groundwater discharging to nearby surface water bodies. Potential
inpacts to wetlands near QU 10 and the southern drainage ditch will be evaluated during the Site
41, NAS Pensacola Wtlands, RI. Potential inpacts to Pensacola Bay (Site 42) and Bayou G ande
(Site 40) fromgroundwater contaminants will be assessed during Ris at those sites. Risk from
soil north of the IWP is |limted to metals in surface soil. R sk associated with concentrations
present is nost likely mnimal. Because the IWIP is industrial and there is considerabl e human
activity, wildlife habitat is absent and avian and terrestrial wildlife are not drawn to the
site. Contact with soil would be limted to animals traveling across the area only. Therefore,
soi |l contam nant concentrations identified do not present an unacceptable risk to the

envi ronnent .

An initial groundwater study was conducted to eval uate whet her ecol ogical effects occur from
cont am nat ed groundwat er di scharging into surface water bodies. The only organi ¢ conpound
detected in shall ow groundwat er that may possibly inmpact ecol ogical receptors in surface water
was dieldrin. Metals that could potentially affect ecol ogical receptors include: cadnm um
chromum lead, nercury, and zinc. Al contamnants will be studied further during the
Pensacol a Bay, Bayou Grande, and NAS Pensacol a Wt | ands investi gati ons.



Tabl e 6-9
Renedi al Goal njectives for Deep G oundwater

Noncar ci hogeni ¢ Hazar d- Based RG0s (ng/L)
Hazard | ndex Coal
Car ci nogeni ¢ R sk-Based RG3>s Ri sk Coal

Exposur e Poi nt Ref er ence
Concentration Concentration ARAR
Cheni cal 1. 00e-04 1E- 05 1E- 06 10 1 0.1 (mg/ L) (my/ L) (mg/ L) Sour ce

Al um nunt NA NA NA NA NA NA 11.8 ND 0.05-0.2  FSDWs/ SMCL

Ar seni c* 4E- 03 4E- 04 4E- 05 0.05 0. 005 0. 0005 0. 0048 ND 0. 05 FPDW5/ SMCL
Not es:
NA - Indicates in RGO was not applicable for this chem cal under risk and/or hazard-based conditions.
ND - I ndi cates the chem cal was not detected in reference (background) wells.
FSDW& - Means Fl orida Secondary Drinking Water Standard, SMCL neans Secondary Maxi num Cont ami nant Level s
* - I ndi cates the inhal ati on pathway was not considered for deep groundwater COCs in establishing RGCs.
my/ L - mlligrans per liter

Noncar ci nogeni ¢ hazar d- based RG3s were conputed based on the future child site resident scenario with conbined ingestion and inhal ati on exposure (where

appl i cabl e).

Car ci nogeni ¢ ri sk-based RG3s were conputed based on the future site resident lifetine weighted average scenari o with conbined i ngestion and inhal ati on exposure
(where applicable).



7.0 DESCRI PTI ON OF THE REMEDI AL ALTERNATI VES

The QU 10 FFS report presented the results of the detailed analysis of four potential renedia
action alternatives. These alternatives have been devel oped to provide a range of renedi a
actions for the site. This section of the ROD sunmmarizes the four alternatives that are
described in the FFS report, which include:

. No action with continued groundwater treatnent under the RCRA program

. Institutional controls with groundwater treatnment under the RCRA program nodified to
nmeet CERCLA requirenents;

. Capping with groundwater treatnent under the institutional controls alternative; and
. Excavation with groundwater treatnent under the institutional controls alternative.

Four renedial action alternatives were devel oped to address contani nated groundwater and soi
and various areas of concern (ACCs) within QU 10. Performance standards are defined in Section
9. The AQCs were identified by conparing nedi a-specific contam nant concentrati ons detected at
QU 10 to nedi a-specific renedi ati on goals developed in the FFS. The ACCs identified for QU 10
i ncl ude:

. Cont am nated soil above perfornance standards
. Cont ami nated soil above FDEP | eachability guidance (TBGCs)
. Cont am nat ed groundwat er above perfornmance standards

Figure 7-1 shows the general |ocation of the above-nentioned ACCs for soil and groundwater
Table 7-1 summari zes the renedi al objectives for soil. A concise description of how each
alternative will address contamnation at QU 10 as well as estinated cost foll ows.



hj ecti ve

El i m nate human health
ri sk above 1x10 -6 for
residential |and use.

Protect groundwater from
| eachabl e comnpounds.

Table 7-1

Soi | Renedi al

Location

West of closed |1 SDBs (Area A)

Swal e (Area B)

Swal e (Area O

North of operations building
(Area D

Coj ecti ves
Cont am nat ed Medi a
Esti mat ed Vol ume (CY)

185

130
270
370

Rati onal e

Benzo(a) pyrene and
di benz(a, h) ant hr acene
above risk levels

Chl ori nat ed benzenes and
napht hal ene above
per f or mance st andar ds



7.1 Alternative 1. No Action

Capital Cost: $0
Annual Qperation and Mai ntenance (&\) Costs: $0
Net Present Wrth $0

The National G| and Hazardous Substances Pollution Contingency Plan (NCP) requires
consideration of a no-action alternative to serve as a baseline agai nst which other alternatives
are conpared. In the no-action alternative, no further action will be taken to contain, renove,
or treat soil contam nated above risk- or |eachability-based perfornmance standards. Recovered
groundwater will continue to be treated and di sposed at the wastewater treatnent plant in
accordance with the RCRA permt.

Health risks for the future resident will remain and no chemical -specific ARARs will be net.
This alternative does not neet the effectiveness criterion as it does not reduce future child

exposures to benzo(a)pyrene and di benz(a, h)ant hracene.

<I MG SRC 97209N>

7.2 Alternative 2. Institutional Controls

Capital Cost: $130, 000
Annual O8M Cost s: $0. 00
Net Present Wrth: $130, 000

During the ROYRA period after the ROD is issued, a leachability study will be conducted to
denonstrate whether contaminants in soil above Florida cleanup goals are contributing
significantly to groundwater contam nation onsite. |If the leachability study denonstrates that
groundwater is being inpacted by soil contam nants, Alternative 4 is the contingency renedy and
the capital costs of the alternative would increase by $247,000 to a total of $377, 000.

Institutional controls will maintain industrial use and limt exposure to contam nated
gr oundwat er .

This alternative elimnates risk to potential child residents by not allowing the site to be
residential. In addition, the Navy will meet the groundwater perfornmance standards.

Modi fication of the RCRA corrective action groundwater treatment systemw ||l include the
groundwat er performance standards as a permt requirenent. Attainnent of standards will be
confirned through groundwater nonitoring. Because the RCRA systemis operating and can be
nodi fied to neet the performance standards for groundwater onsite, no other alternatives for
groundwat er are eval uat ed.

7.3 Alternative 3: Capping

Capital Cost: $79, 000
Annual &M Costs (for 30 years): $6, 000
Net Present Wrth: $185, 000

In the capping alternative, all four areas will be capped with asphalt. Caps will reduce risk
of contact with contam nated soil and reduce quantity of |eachate generated when rai nwater
filters through contam nated soil. The present worth cost of this alternative is estinated at
$185, 000, assuning 30 years of maintenance.



7.4 Alternative 4: Excavation with Ofsite D sposa

Area A Excavation with Ofsite D sposal $56, 500
Area B Excavation with Ofsite D sposal $47, 850
Area C Excavation with Ofsite D sposal $66, 550
Area D Excavation with Ofsite D sposal $76, 100
Total Capital Cost: $247, 000
Annual O8M Cost s: $0
Net Present Wrth: $247, 000

In the excavation and offsite disposal alternative, soil exceeding PRGs will be renoved from
QU 10 and di sposed at an approved Subtitle DIlandfill to renove all current and future threats
to human health and the environnent posed by soil contam nation. This alternative will provide
for unrestricted land use at QU 10. Soil will be sanpled at the excavation extent to verify
that soil renmining neets perfornance standards. The excavation will be backfilled with clean
soi l.

Total costs presented above for the four area renovals are $247, 000 i ncl udi ng engi neering
services/report preparation, and contingency costs. The cost estinmate supplied by the Navy for
engi neering services/report preparation is $100,000. Dewatering nay be required during renova
activities. Short-termdewatering costs are expected to be $10,000 per week for equi pnent
rental and operation

7.5 Appl i cabl e or Rel evant and Appropriate Requirements (ARARs)

The remedial action for QU 10, under CERCLA Section 121(d), nust conply with federal and

state environnental |laws that are either applicable or relevant and appropriate. Applicable
requirenents are those standards, criteria, or limtations pronul gated under federal or state
law that specifically address a hazardous substance, pollutant, contam nant, renedial action
location, or other circunstance at a CERCLA site. Relevant and appropriate requirenents are
those that, while not applicable, still address problens or situations sufficiently simlar to
those encountered onsite that their use is well-suited to the particular site. TBCcriteria are
nonpronul gat ed advi sori es and gui dance that are not |egally binding, but should be considered in
determ ning the necessary | evel of cleanup to protect health or the environnent.

The affected groundwater in the aquifer beneath QU 10 has been classified by USEPA and Fl ori da
as Jass IIA and G1, a source of drinking water. It is Florida and USEPA's policy that
groundwat er resources be protected and restored to their beneficial uses. A conplete definition
for USEPA' s groundwater classification is provided in the Quidelines for G oundwater

Cl assification under the EPA G oundwater Protection Strategy, Final Draft, Decenber 1986

Fl orida groundwater classification is defined in Chapter 62-520, G oundwater C asses, Standards,
and Exenpti ons.

Wil e TBCs do not have the status of ARARS, the approach to determ ning whether a renedia
action is protective of hunman health and the environnent involves considering TBCs along with
ARARS.

Locati on-specific ARARs are restrictions placed on the concentration of hazardous substances or
the conduct of activities solely on the basis of |ocation. Exanples of |ocation-specific ARARs
include state and federal requirenents to protect floodplains, critical habitats, and wetl ands
along with solid and hazardous waste facility siting criteria. Table 7-2 sumarizes the
potential |ocation-specific ARARs for QU 10.



Table 7-2
Potential Location-Specific ARARs

Locati on Ctation
TBC Several wetlands on Magazine Point fit the Executive Order 11990
definition of a wetland Wet | ands Protection Policy
R&A Sets forth mninumrequirenents for design, RCRA Location Requirenents
construction, and operation for RCRA 40 CFR 264. 18(c)

facilities within a 100-year fl oodpl ain

Not es:
R&A - Rel evant and appropriate requirements which while they are not "applicable" to a hazardous
substance, pollutant, contam nant, renedial action, location, or other circunstance at QU 10,
address problens or situations sufficiently simlar to those encountered at this site that their use is
wel | -sui t ed.
TBC - To-Be- Consi dered Oriteria are nonpromul gated advi sories and gui dance that are not |egally binding,
but shoul d be considered in deternining the necessary |level of cleanup for protection of health or
the environnent.
CFR - Code of Federal Regul ations



Action-specific ARARs are technol ogy- or activity-based requirements or limtations on actions
taken with respect to hazardous wastes. These requirenments are triggered by the particul ar

remedi al activities that are selected to acconplish a remedy. Since there are usually several
alternative actions for any renedial site, various requirements can be ARARs. Table 7-3 lists

potential action-specific ARARs and TBCs for the sel ected and contingency soil renedy for
Qu 10.

Table 7-3
Potential Action-Specific ARARs for the Sel ected Remedy and Conti ngent Reredial Action

Locati on CGtation

Cean Water Act - 33 U . S.C °° 1251-1376

R&A 40 CFR Part 131 - Anbient Water Anbi ent water standards for the protection of human
Quality Criteria health and aquatic life.

R&A 40 CFR Part 122, 125, 129, 136 - Requires permts for the discharge of pollutants for any
Clean Water Act Discharge Limts point source into waters of the United States.

NPDES Pernit, 40 CFR 403.5 -
Pretreat nent Standards



Pot ent i al

Locati on

Cean Water Act - 33 U S.C °° 1251-1376

R&A

Resour ce

R&A

40 CFR Part 141 National Primary
Dri nki ng Water Standards

Conservation and Recovery Act - 42 U S. C

40 CFR Part 261 - ldentification &
Li sting of Hazardous Wastes

40 CFR Part 262 - Standards

Applicable to Generators of Hazardous

Wast e

40 CFR Part 263 - Standards
Applicable to Transporters of
Hazar dous Waste

40 CFR Part 264 - Standards for
Omners and Qperators of Hazardous
Waste Treatnent, Storage, and

Di sposal Facilities

40 CFR 268 - RCRA Land Di sposal
Restrictions.

49 CFR Parts 107 and 171-179 -
Departnment of Transportati on Rul es
for the Transport of Hazardous
Subst ances.

Table 7-3
Action-Specific ARARs for the Sel ected Remedy and Contingent Renedial Action

Gtation

Speci fies sanpling, analytical, and nonitoring
requi renents for public water systens.

00 6901- 6987

Characterizati on of hazardous waste.

Ceneral requirenents for identifying and nanagi ng
hazar dous wastes and nani fest requirenents for
hazar dous wast es

Est abl i shes standards which apply to transporting
hazardous waste within the U S, if required under 40
CFR 262.

Est abl i shes m ni mum nati onal standards whi ch define the
accept abl e managenent of hazardous wastes for owners

and operators of facilities which treat, store, or dispose
of hazardous wastes.

Certain classes of waste are restricted froml and di sposal
wi t hout acceptabl e treatment.

Regul ates the | abeling, packaging, and transportation of
solid and hazardous wastes offsite.



Cean Air Act - 42 U S. C. °° 7401-7642

R&A 40 CFR Part 50 - National Primary Establ i shes standards for anbient air quality to protect
and Secondary Anbient Air Quality public health and wel fare.
St andar ds

State of Florida Regulation

R&A FAC Title 62 Chapter 62-4 Est abl i shes requirenents and procedures for all
Florida Rules on Pernmits permtting.

R&A Fl ori da Hazardous Substance Rel ease Est abl i shes notification requirements for hazardous
Noti fication subst ance rel eases.

R&A Fl ori da Hazardous Waste Rul es Est abl i shes standards for generators, and transporters of
Title 62 Chapter 62-730 hazar dous wastes, and owners and operators of hazardous

waste facilities, outlining permtting requirements.

TBC Vell Permts Establishes local criteria for design and installation of
moni toring wells.

Not es:
R&A - Rel evant and appropriate requirenents which, while they are not "applicable" to a hazardous
subst ance, pollutant, contam nant, renedial action, location, or other circunstance onsite, address
probl ens or situations sufficiently simlar to those encountered at QU 10 that their use is well-suited
to the site.
TBC - To-Be- Considered Criteria are nonpromnul gated advi sories and gui dance that are not |egally binding,
but shoul d be considered in determ ning the necessary |level of cleanup for protection of health or
the environnent.



Chemi cal -specific ARARs are specific nunerical quantity restrictions on individually Iisted
chem cals in specific nmedia. Exanples of chenical-specific ARARs include the MCLs specified
under the Safe Drinking Water Act as well as the anbient water quality criteria that are
enurer at ed under the Cean Water Act. Since there are usually numerous chemicals of concern
for any renedial site, various numerical quantity requirenents can be ARARs. Table 7-4 lists
potential chemical -specific ARARs for QU 10.
Table 7-4
Potential Chemi cal - Specific ARARs

Ctation Locati on
Cean Water Act - 33 U S.C. °° 1251-1376

A 40 CFR Part 131 - Anbient Water Quality Suggest ed anbi ent standards for the protection of
Criteria human health and aquatic life.

Resource Conservation and Recovery Act - 42 U. S.C. °° 6901-6987
R&A 40 CFR Part 261 - ldentification and Defines solid wastes subject to regul ation as
Li sting of Hazardous Wastes hazar dous wastes under 40 CFR Parts 263-265 and
Parts 124, 270, and 271.

R&A 40 CFR Part 262 - Standards Applicable to Est abl i shes standards for generators of hazardous
Cenerators of Hazardous Waste wast e.

Cean Air Act - 42 U S. C. °° 7401-7642

R&A 40 CFR Part 50 - National Primary and Est abl i shes standards for anbient air quality to
Secondary Ambient Air Quality Standards protect public health.

Safe Drinking Water Act - 40 U.S.C. °° 300

R&A 40 CFR Part 141 - National Prinary Est abl i shes MCLs which are heal t h-based standards
Drinki ng Water Standards for public water systens.

R&A PL No. 99-339 100 Stat. 462 (1996) - Establ i shes drinking water quality goals set at
Maxi mum Cont am nant Level Coal s I evel s of no known or anticipated adverse health

(MCLGs) effects with an adequate nargin of safety.



State of Florida Regul ations

A Florida Water Quality Standards Establ i shes minimumwater quality criteria for
Title 62 Chapter 62-3 gr oundwat er .
A Fl orida Surface Water Standards Title 62 Establ i shes water quality standards for all waters of
Chapter 62-301 and 62-302 the state.
A Fl ori da Groundwat er d asses, Standards, Establ i shes protective mninumcriteria for state
and Exenptions Chapter 62-520 groundwat er .
A Fl orida Drinking Water Standards, Est abl i shes MCLs for drinking water, and
Moni tori ng and Reporting secondary requiremnents.

Title 62 Chapter 62-550

A Florida Anbient Air Quality Standards Establ i shes standards for anbient air quality to
protect public health.

TBC Florida Soil O eanup Goal s Est abl i shes cl eanup concentrations for contam nants
in Florida soil.

Not es:

A - Appl i cabl e requi rements promul gated under |aw to specifically address a hazardous substance,
pol lutant, contam nant, renedial action location, or other circunstance at QU 10.

R&A - Rel evant and appropriate requirenments which, while they are not "applicable" to a hazardous
subst ance, pollutant, contam nant, renedial action, location, or other circunstance at QU 10,
address problens or situations sufficiently simlar to those encountered at QU 10 that their use is
well -suited to QU 10.

TBC - To-Be-Considered Criteria are nonpronul gated advi sories and gui dance that are not |egally binding,

but shoul d be considered in determ ning the necessary |level of cleanup for protection of health or
the environnent.



8.0 COVPARATI VE ANALYSI S OF ALTERNATI VES

This section of the ROD provides the basis for determ ning which alternative provides the best
bal ance with respect to the statutory balancing criteria in Section 121 of CERCLA, 42 U S.C
Section 9621, and in the NCP, 40 Code of Federal Regul ations, Section 300.430. The major

obj ective of the FFS was to devel op, screen, and evaluate alternatives for renediating QU 10. A
variety of alternatives and technol ogies were identified as candidates to renedi ate

contam nation at QU 10. These were screened based on their feasibility with respect to the
contami nants present and site characteristics. After the initial screening, the renaining

al ternatives/technol ogi es were conbined into potential remedial alternatives and evaluated in
detail. The renedial alternative was selected fromthe screening process using the follow ng
nine evaluation criteria

. Overall protection of human health and the environnent;

. Conpl i ance with applicable and/or relevant federal or state public health or environnental
st andar ds;

. Long-term effecti veness and per manence

. Reduction of toxicity, nobility, or volume of hazardous substances or contam nants;

. Short-termeffectiveness or the inpacts a renedy m ght have on the community, workers

or the environnent during the course of inplenentation

. Inmpl emrentability, that is, the admnistrative or technical capacity to carry out the
alternative;

. Cost -ef fecti veness considering costs for construction, operation, and mai ntenance of the
alternative over the life of the project, including additional costs should it fail

. Acceptance by the state; and
. Acceptance by the comunity.
The NCP categorizes the nine criteria into three groups:

. Threshold Criteria - Overall protection of hunman health and the environnent and
conpliance with ARARs (or invoking a waiver) are threshold criteria that nust be
satisfied in order for an alternative to be eligible for selection

. Primary Balancing Oriteria - Long-termeffectiveness and pernanence; reduction of
toxicity, mobility, or volune; short-termeffectiveness; inplenentability; and cost are
primary bal ancing factors used to weigh major trade-offs anong alternative hazardous
wast e nmanagenent strategies; and

. Modi fying Oriteria - State and community acceptance are nodifying criteria that are
formally taken into account after public comments are received on the proposed plan and
incorporated in the ROD.

The sel ected alternative nmust neet the threshold criteria and conply with all ARARs or be
granted a wai ver for conpliance with ARARs. Any alternative that does not satisfy both of these
requirenents is not eligible for selection. The Primary Balancing Criteria are the technical
criteria upon which the detailed analysis of alternatives is prinarily based. The final two



criteria, known as Mdifying Criteria, assess the acceptance of the alternative.

The followi ng anal ysis summari zes the evaluation of alternatives for renedi ating QU 10 under
each criterion. Each alternative is conpared for achievement of a specific criterion.

8.1 Threshold Criteria

Al alternatives considered for selection nmust conply with the threshold criteria, overall
protection of hunman health and the environnent, and conpliance with ARARs.

8.1.1 Overal|l Protection of Human Health and t he Environnent

This criterion evaluates, overall, the degree of protectiveness afforded to human health and the
environnent. It assesses the overall adequacy of each alternative.

The no-action alternative will not mtigate the risks associated with contam nation at or
originating fromQU 10. Therefore, this alternative is not protective of human health and the
environnent and will no | onger be discussed.

Alternative 2 will use institutional controls and a | eachability study to protect human health
and the environnent by nmintaining industrial use. |If the leachability study shows that
contaminants in soil are adversely inpacting groundwater, the contingency excavation remnedi al
action will be inplenented. Goundwater will be renediated by nodifying the RCRA Corrective
Action Plan to neet the perfornance standards listed in Section 9. This alternative protects
human health and the environnent by restoring the ass IIAG1 aquifer and preventing any
potential mgration of the contam nated pl une.

Alternative 3 will protect human health by capping the contam nated areas, thus reducing the
amount of rainfall infiltrating through the contam nants. Alternative 4 will excavate the
contam nated soil, thereby providing the best and nost i mmedi ate protection of human health and
the environnent. Alternatives 3 and 4 will meet groundwater performance standards by nodifying
the RCRA Corrective Action Plan as described under A ternative 2.

8.1.2 Conpliance with ARARs

Alternatives 2, 3, and 4 will neet all of their respective ARARs. G oundwater ARARs include
MCLs and Florida drinking water standards that establish chem cal-specific limts on certain
contaminants in comunity water systens. For Alternatives 2, 3, and 4, renedial action wll
include further sanpling and anal ysis of groundwater to ensure that groundwater beneath QU 10
will neet ARARs through groundwater treatment in a reasonable tinme frame. Alternatives 2, 3,
and 4 will be able to neet all federal and state standards for contam nants and proposed
actions.

8.2 Primary Balancing Oriteria

8.2.1 Long- Term Ef f ecti veness and Per manence

Alternatives 2, 3, and 4 with provide |ong-termeffectiveness and pernmanence. Al of these
alternatives will use treatnment technol ogies to reduce hazards posed by contam nants in
groundwat er. The selected alternative will be evaluated 5 years after inplenentation to

determine its effectiveness in achieving the required cleanup objectives.

Assumi ng the | eachability tests indicate contamination is not noving into groundwater, the use
of institutional controls will provide long-termeffectiveness and a pernmanent sol ution.



The i npermeabl e caps proposed under Alternative 3 will provide |ong-termeffectiveness and
permanence in preventing the mgration of water through the contam nated soil. To ensure
continued effectiveness, the caps will require continued mai ntenance and nonitoring for at |east
five years after perfornmance standards were net to ensure continued effectiveness.

Wth the renoval of contaninated soil under Alternative 4, the source will be elinnated. This
results in long-termeffectiveness and a pernmanent cl eanup. However, Alternative 4 will present
long-termliabilities associated with disposal of contam nated soil in a secure landfill or
treatnment facility.

8.2.2 Reduction of Toxicity, Mbility, and Vol une through Treat nent

Alternatives 2, 3, and 4 will provide for groundwater renediation and treatnment by nodifying the
RCRA pernmit. Alternative 2 does not provide for soil treatnment unless the leachability study
shows the contam nants are adversely inpacting groundwater. Alternative 3 will reduce the
toxicity, volune, and nobility of the soil contam nants by capping the areas. Toxicity, volune,
and nobility of soil contaminants will be reduced through excavation in Alternative 4.

Therefore, Alternatives 3 and 4 (and Alternative 2 if the contingency soil excavation renedi al
action is inplenented) will best satisfy CERCLA' s statutory preference for treatnent and use of
treatnent to reduce toxicity, nobility, and volune of contam nants.

8.2.3 Short-Term Effectiveness

Alternative 2 is expected to have the | east short-term effectiveness because contam nation is
left in place. Its effectiveness will be achieved by |and use restrictions. The contingent
renmedial action with Alternative 2 will ensure that if contamnants in soil are adversely

i npacting groundwater, the effectiveness of Alternative 4 will be achieved.

Alternative 3 will also be effective in the short-term Aternative 3 (capping wth groundwater

treatnent) will nore quickly reduce the anount of contami nants |eaching fromsoil. Aternative
4 is the nost effective in the short-termby excavating the contam nated soil. The excavation
activities may inpose risks by disturbing the contam nants in soil; however, it is not expected

to pose unacceptabl e short-termenvironnental or health hazard which cannot be controll ed.

The installation of groundwater wells in each alternative or as required in the RCRA pernit
nodi fication nmay inpose risks by disturbing the contamination in the soil or groundwater;
however, it is not expected to pose unacceptabl e short-termenvironnental or health hazards
whi ch cannot be controll ed.

8.2.4 Inpl emrentability

Alternative 2 is the sinplest to inplenent and operate. Alternatives 3 and 4 are nore
technically difficult to inplenent. Alternative 4 requires offsite disposal of contam nated
soil at regulated offsite facilities. Inplenmentation of groundwater treatnent is the sane for
Al ternatives 2, 3, and 4.

8.2.5 Cost

Cost details are provided in the FFS and are summarized in Table 8-1. Alternative 2,
institutional controls, has the | owest present worth cost and Alternative 4, excavation, has the
hi ghest. Alternative 4 is significantly nore expensive because of the transportation and

di sposal costs for the contam nated soil. Alternative 3 costs are higher than Alternative 2
because of the nmintenance required on the asphalt caps. The contingency renmedial action in



Alternative 2 includes the treatment costs associated with Alternative 4; however, it is
expected that the | eachability study will show that the contami nants in soil are not adversely
inpacting the groundwater. Alternative 2 provides for the best ratio of costs to benefit
recei ved through the pernmanent reduction of risk to hunman health and the environment. A
conparison of the estimated costs indicates Alternative 2 is the nost cost effective nmeans of
achi eving the permanent reduction of risk to human health and the environnent at QU 10.

8.3 Modi fying Oriteria
8.3.1 St at e Accept ance

The State of Florida has concurred with the renedy selected for QU 10.



Table 8-1
Cost Conparison for Aternatives

Alternative Direct and Indirect Costs Annual O&M Cost s Total Net Present Wrth
Alternative 1 None None None
Alternative 2 $130,000 b None $130,000 a, b
Alternative 3 $102, 000 b $6, 000 $185, 000 b
alternative 4 $247,000 b None $247,000 b

Area A $56, 500 $56, 500

Area B $47, 850 $47, 850

Area C $66, 550 $66, 550

Area D $76, 100 $76, 100
Not es

Net present worth costs, where appropriate, were calcul ated using a 6% di scount rate over 30

years.

a- If the leachability study determines that threats to groundwater are unacceptable, present
worth costs may increase to $377,000 (including Alternative 4 costs).

b - This includes cost estimates of engineering services/report preparation ($50,000 for
Alternatives 2 and 3, $100,000 for Alternative 4) that were supplied by the Navy.

8.3.2 Community Acceptance

Based on comments expressed at the February 27, 1996, public neeting and receipt of witten
comrents during the comment period, it appears that the Pensacola conmunity generally agrees
with the selected renedy. Specific responses to issues raised by the community can be found in
Appendi x B, the Responsiveness Sumary.

9.0 THE SELECTED REMEDY

Based upon consideration of the requirenents of CERCLA, the NCP, the detail ed anal ysis of
alternatives and public and state comments, the Navy has sel ected two conponents of the
preferred alternative (e.g., leachability study on Areas B, C, and D with excavation as a

conti ngency and groundwater treatnent under RCRA) and a conponent of Aternative 4 (e.g.,
excavation of Area A). At the conpletion of this renedy, the risk associated with QU 10 will be
protective of human health and the environnent.

The selected alternative for QU 10 is consistent with the requirenents of Section 121 of CERCLA
and the NCP. The selected alternative will reduce the nobility, toxicity, and vol une of

contami nated groundwater onsite. In addition, the selected alternative is protective of human
health and the environment, will attain all federal and state ARARs, is cost-effective, and uses
permanent solutions to the maxi mum extent practicable.

Based on the information available at this tine, the renedy represents the best bal ance anong
the criteria used to evaluate renedies. The renedy is believed to be protective of hunman health
and the environnent, will attain ARARs, will be cost-effective, and will use pernmanent sol utions
and alternative treatnment technol ogi es or resource recovery technol ogi es to the maxi num extent
practicabl e.



9.1 Sour ce Control

Source control renediation will address renoving contam nated soil onsite and preventing
potential mgration of soil contam nants to groundwater. Source control shall include
excavation and di sposal of contaminated soil fromArea A a leachability study on Areas B, C
and Dto verify that contamnants in soil are not adversely inpacting groundwater, and
groundwat er renedi ati on under the RCRA Corrective Action Plan permt nodification.

The naj or conponents of source control to be inplenented include:

. Excavation and di sposal of Area A
. Leachability study on Areas B, C, and D
. The Navy will consider requiring a contingency renedial action, as discussed in

Alternative 4, if the leachability study indicates that the contam nants in soil are
adversely inmpacting groundwater. Soil excavation will extend until contam nant
concentrations are below the performance standards listed in Table 9-1 or bel ow
concentrations determned to be protective of groundwater during the | eachability study.

Table 9-1
Per f or mance St andards for Soil

Cont ani nant Per f ormance St andards

Benzo( a) pyr ene 1,300 a

Di benz(a, h) ant hracene 1,300 a

Chl or obenzene 600 b

1, 2- Di chl or obenzene 5,800 b

1, 3-Di chl or obenzene 400 b

1, 4- D chl or obenzene 900 b

Napht hal ene 100 b

Not es:

a - Cal cul at ed val ue based on an acceptable risk or a HQ of 1 assuning conbi ned i ngestion

and skin contact with the soil. It is assuned that a resident child eats 200 mlligrans

per day of soil and has 2,000 cm 2 of exposed skin and is exposed for 350 days a year
for six years and wei ghs 33 pounds (15 kil ograns).

b - Exceedance of Florida |leachability value protective of groundwater to bel ow t he drinking
wat er st andar ds.



9.2 G oundwat er Treatnent and Monitoring

G oundwat er renediation and nonitoring will be inplenented at QU 10 to treat contam nated
groundwat er and to prevent novenent of contamination to nearby surface water bodies as
determ ned during the renedi al design devel oped in the Corrective Action Plan for the RCRA
permt nodification. The najor conponents of groundwater renediation/nmonitoring to be

i npl enent ed i ncl ude:

. I mpl erent ati on of a groundwater renediation systemthat neets perfornance standards
listed in Table 9-2. The renedial design for groundwater treatnent will be devel oped in
the Corrective Action Plan for the RCRA permt nodification.

. G oundwater nmonitoring will continue at sanpling intervals established during the renedi al
desi gn devel oped in the Corrective Action Plan for the RCRA pernmit nodification. The
groundwat er nmonitoring programw || continue until a five-year review concludes that the
alternative has continuously attained the perfornmance standards and renmins protective of
human heal th and the environnent.

Table 9-2
Per f ormance Standards for G oundwat er

Cont am nant Per f ormance Standards (ppb)
1. 2-Di chl or obenzene 600 a
1, 3-Di chl or obenzene 10 b
1, 4- D chl or obenzene 75 a
Benzene 1la
Bi s(2- et hyhexyl ) pht hal at e 6 a
Cadm um 5 a
Chl or obenzene 100 a
Hexachl or oet hane 10 b
Tet rachl or ot hene 3 a
Vinyl chloride 1la
Not es:
a - Florida Primary Drinking Water Standard or MCL, whichever is |ower.
b - Fl ori da Qui dance Concentration based on carcinogenicity or organol eptic thresholds.

N A - Not applicable



9.3 Extraction, Treatnent, and Di scharge of Contani nated G oundwater Performance Standards

G oundwat er shall be renediated until the maxi mum concentrations listed in Table 9-3 are
attained at the wells designated during the design as conpliance points. These paraneters are
i ndi cator contami nants that enconpass the area of standard exceedances for groundwater.

Table 9-3
Per f ormance Standards for G oundwat er

Cont ami nant Per f ormance Standards (ppb)
1, 2- Di chl or obenzene 600 a
1, 3-Di chl or obenzene 10 b
1, 4- D chl or obenzene 75 a
Chl or obenzene 100 a
Not es:
a - Florida Primary Drinking Water Standard or MCL, whichever is |ower.
b - Fl ori da Groundwat er Gui dance Concentration for organol eptic threshol ds.
9.4 Conpl i ance Testing

G oundwat er shall be nonitored in accordance with the Corrective Action Plan for the RCRA
permt nodification.

10.0 STATUTCORY DETERM NATI ONS

Under CERCLA Section 121, 42 U S.C ©° 9621, the Navy nust select remedies that are protective
of human health and the environment, conply with ARARs (unless a statutory waiver is justified),
are cost-effective, and use permanent solutions and alternative treatnment technol ogies or
resource recovery technol ogies to the nmaxi numextent practicable. |In addition, CERCLA prefers
remedi es enpl oying treatnent that permanently and significantly reduces the volune, toxicity, or
nmobi lity of hazardous wastes as its principal element. The follow ng sections discuss how t he
sel ected renedy at QU 10 neets these statutory requirenents.

10.1 Protection of Hunman Health and the Environnent

The sel ected remedy with contingency protects human health and the environnment by elimnating,
reducing, and controlling risk through soil excavati on as delineated through perfornance
standards described in Section 9. Contanminated groundwater will be treated to neet the
perfornmance standards through renediati on under the RCRA permt nodification.

10.2 Attai nment of the ARARs

Remedi al actions perforned under CERCLA, Section 121, 42 U S. C. ° 9621 nust conply with

all ARARs. Al alternatives considered for QU 10 were eval uated based on the degree to which
they conply with these requirenents. The selected renedy with contingent renedial action of
Areas B, C, and D neets or exceeds identified ARARs.

The sel ected renmedy with contingent remedial action neets or exceeds ARARs identified in
Tables 7-2, 3, and 4. The following is a short narrative in support of attainment of the

pertinent ARARs.

Chemi cal - Speci fi c ARARs



G oundwat er restoration perfornance standards identified as MCLs are the groundwater protection
standards set in this ROD as performance standards for renedial action.

Acti on- Speci fic ARARs

Performance and treatnment standards are consistent with RCRA ARARs identified in Table 7-3, and
these regulations will be incorporated into the design and inplenentation of this renedy. Al
groundwat er treatnent standards will be nmet as per the RCRA pernmit.

Locati on- Speci fi c ARARs
Per f ormance standards are consistent with ARARs identified in Tables 7-2.
i ver s

Section 121 (d)(4)(C of CERCLA, 42 U S. C. ° 9621(d)(4)(c), provides that an ARAR nay be wai ved
when conpliance is technically inpracticable froman engi neeri ng perspective.

Q her Quidance to be Consi dered

QO her gui dance TBGCs incl ude heal t h-based advi sories and gui dance. TBCs have been used in
estimating increnental cancer risk nunbers for renedial activities at the sites and in

det erm ni ng RCRA applications to contam nated media. TBCs for QU 10 i nclude Cuidelines for

G oundwat er O assification under the EPA Groundwater Protection Strategy, Final Draft, Decenber
1986.

10. 3 Cost - Ef f ecti veness

The Navy believes the selected renedy will elimnate risk to human health at an estinated cost
of $186,500. |If soil contam nation is adversely affecting groundwater, soil excavation costs
for Areas B, C, and Dwill be $190,500 for a potential total cost of $377, 000.

10. 4 Use of Permanent Solutions to the Maxi mum Extent Practicable

The Navy, with USEPA and Florida concurrence, has determned that the sel ected renmedy represents
t he maxi mum extent to which pernmanent sol utions and treatment technol ogies can be used in a
cost-effective manner for final renediation at QU 10 at NAS Pensacola. O those alternatives
that are protective of human health and the environnent and conply with ARARs, the Navy, with
USEPA and Fl orida concurrence, has determned that this selected renedy provides the best

bal ance of trade-offs in terns of long-termeffectiveness and pernmanence; reduction in toxicity,
nmobility, or volune achieved through treatment; short-termeffectiveness; inplenentability; and
cost, while also considering the statutory preference for treatnent as a principal elenent and
consideration of state and conmmunity acceptance. The selected remedy will satisfy the statutory
preference for treatnent of Area A and will satisfy the statutory preference for treatnent of
Areas B, C, and Dif the contingency renedial action is inplenmented. The sel ected renedy
provides for long-termeffecti veness and pernmanence; is easily inplenented; reduces toxicity,
nmobility, or volune; and is cost-effective.

10.5 Preference for Treatnent as a Principal Elenent

The sel ected renedy with contingency uses treatnent technologies to the extent practicable. The
statutory preference for renedies that enploy treatnent as a principal elenent is satisfied.

11.0 DOCUMENTATI ON CF S| GNI FI CANT CHANGES



The proposed plan for QU 10 rel eased in February 1996 identified Alternative 2, Institutional
Controls, with Alternative 4, Excavation and D sposal, as a contingency as the preferred
alternative. The Navy has evaluated the alternative and has determned that it prefers the | and
have unrestricted use. The final renedy conbi nes two conponents of the preferred alternative
(e.g., leachability study on Areas B, C, and D with excavation as a contingency and groundwat er
treatment under RCRA) and a conponent of a different alternative (e.g., excavation of Area A)
presented in the FS report and proposed pl an.



Appendi x A
d ossary

This glossary defines terns used in this record of decision describing CERCLA activities. The
definitions apply specifically to this record of decision and nay have ot her nmeani ngs when used
in different circumnstances.

ADM NI STRATI VE RECORD: A file that contains all infornmation used by the | ead agency to nake its
decision in selecting a response action under CERCLA. This file is to be available for public
review and a copy is to be established at or near the site, usually at one of the information
repositories. Also a duplicate is filed in a central |ocation, such as a regional or state
office

AQUI FER.  An underground fornation of nmaterials such as sand, soil, or gravel that can store
and supply groundwater to wells and springs. Mst aquifers used in the United States are within
a thousand feet of the earth's surface

BASELI NE Rl SK ASSESSMENT: A study conducted as a supplenent to a renmedial investigation to
determi ne the nature and extent of contami nation at a Superfund site and the risk posed to
public health and/or the environnent.

CARCI NOGEN: A substance that can cause cancer

CLEANUP: Actions taken to deal with a release or threatened rel ease of hazardous substances
that could affect public health and/or the environnent. The noun "cl eanup" is often used
broadly to describe various response actions or phases of renedial responses such as Renedi al
I nvestigation/ Feasibility Study.

COWENT PERICD: A tine during which the public can review and comment on various docunents and
actions taken, either by the Departnent of Defense installation or the USEPA. For exanple, a
comrent period is provided when USEPA proposes to add sites to the National Priorities List.

COMWUNI TY RELATIONS: USEPA's, and subsequently Naval Air Station Pensacola's, programto inform
and involve the public in the Superfund process and respond to comunity concerns.

COVPREHENSI VE ENVI RONVENTAL RESPONSE, COWPENSATI ON, AND LI ABILITY ACT (CERCLA): A federal |aw
passed in 1980 and nodified in 1986 by the Superfund Anendnents and Reaut horizati on Act (SARA).
The act created a special tax that goes into a trust fund, comonly known as "Superfund," to
investigate and clean up abandoned or uncontrol |l ed hazardous waste sites.

Under the programthe USEPA can either

. Pay for site cleanup when parties responsible for the contam nati on cannot be
located or are unwilling or unable to performthe work.

. Take | egal action to force parties responsible for site contamnation to clean up
the site or reinburse the federal governnent for the cost of the cleanup.

DEFENSE ENVI RONVENTAL RESTORATI ON ACCOUNT (DERA): An account established by Congress to fund
Department of Defense hazardous waste site cl eanups, building denolition, and hazardous waste
m ni m zation. The account was established under the Superfund Anendnents and Reaut hori zation

Act .



DRI NKI NG WATER STANDARDS: Standards for quality of drinking water that are set by both the
USEPA and the FDEP.

EXPLANATI ON OF DI FFERENCES: After adoption of final renedial action plan, if any renedial or
enforcenent action is taken, or if any settlenent or consent decree is entered into, and if the
settlement or decree differs significantly fromthe final plan, the lead agency is required to
publ i sh an expl anation of any significant differences and why they were nade.

FEASI BI LI TY STUDY: See Renedial |nvestigation/Feasibility Study.

GROUNDWATER: Water beneath the earth's surface that fills pores between materials such as sand
soil or gravel. In aquifers, groundwater occurs in sufficient quantities that it can be used
for drinking water, irrigation, and other purposes.

HAZARD RANKI NG SYSTEM (HRS): A scoring systemused to evaluate relative risks to public health
and the environnent fromrel eases or threatened rel eases of hazardous substances. USEPA and
states use the HRS to calculate a site score, fromO to 100, based on the actual or potentia

rel ease of hazardous substances froma site through air, surface water, or groundwater to affect
people. This score is the primary factor used to decide if a hazardous site should be placed on
t he NPL.

HAZARDOUS SUBSTANCES: Any naterial that poses a threat to public health and/or the environnent.
Typi cal hazardous substances are naterials that are toxic, corrosive, ignitable, explosive, or
chemcally reactive.

| NFORVATI ON REPCSI TORY: A file containing information, technical reports, and reference
docunents regarding a Superfund site. Information repositories for Naval Air Station Pensacol a
are at the West Florida Regional Library, 200 Wst Gregory Street, Pensacola, Florida;, John C
Pace Library, University of Wst Florida; and the NAS Pensacol a Library, Building 633, Naval Ar
Station, Pensacola, Florida.

MAXI MUM CONTAM NANT LEVEL: National standards for acceptable concentrations of contami nants in
drinking water. These are legally enforceable standards set by the USEPA under the Safe
Drinki ng Water Act.

MONI TORI NG VEELLS: Wl Is drilled at specific locations on or off a hazardous waste site where
groundwat er can be sanpled at sel ected depths and studied to assess the groundwater flow
direction and the types and anounts of contami nants present, etc

NATI ONAL PRIORITIES LIST (NPL): The USEPA' s |ist of the nost serious uncontrolled or abandoned
hazardous waste sites identified for possible |ong-termrenedi al response using noney fromthe
trust fund. The list is based primarily on the score a site receives on the Hazard Ranki ng
System USEPA is required to update the NPL at |east once a year

PARTS PER BI LLI ON (ppb)/PARTS PER M LLION (ppm): Units comonly used to express | ow
concentrations of contam nants. For exanple, 1 ounce of trichloroethylene in a mllion ounces
of water is 1 ppm 1 ounce of trichloroethylene in a billion ounces of water is 1 ppb. |If one
drop of trichloroethylene is mxed in a conpetition-size swiming pool, the water will contain
about 1 ppb of trichloroethylene.

PRELI M NARY REMEDI ATI ON GQOALS: Screening concentrations that are provided by the USEPA and the
FDEP and are used in the assessnment of the site for conparative purposes prior to renedial goals
bei ng set during the baseline risk assessnent.



PROPCSED PLAN: A public participation requirenent of SARA in which the | ead agency summari zes
for the public the preferred cleanup strategy, and the rationale for the preference, reviews the
alternatives presented in the detailed analysis of the renedial investigation/feasibility study,
and presents any waivers to cleanup standards of Section 121(d)(4) that nay be Proposed. This
nmay be prepared either as a fact sheet or as a separate docunent. In either case, it nust
actively solicit public review and comment on all alternatives under agency consideration

RECORD OF DECI SION (ROD): A public docunment that explains which cleanup alternative(s) wll be
used at NPL sites. The Record of Decision is based on information and technical analysis
generated during the renedial investigation/feasibility study and consideration of public
comments and comruni ty concerns.

REMEDI AL ACTION (RA): The actual construction or inplenentati on phase that follows the renedia
design and the selected cleanup alternative at a site on the NPL.

REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS): Investigation and anal ytical studies usually
perforned at the sane tine in an interactive process, and together referred to as the "RI/FS. "
They are intended to: (1) gather the data necessary to deternmine the type and extent of

contam nation at a Superfund site; (2) establish criteria for cleaning up the site; (3) identify
and screen cleanup alternatives for renedial action; and (4) analyze in detail the technol ogy,
and costs of the alternatives.

REMEDI AL RESPONSE: A long-termaction that stops or substantially reduces a rel ease or
threat ened rel ease of hazardous substances that is serious, but does not pose an i medi ate
threat to public health and/or the environnent.

REMOVAL ACTION:  An i mmedi ate action performed quickly to address a rel ease or threatened
rel ease of hazardous substances.

RESOQURCE CONSERVATI ON AND RECOVERY ACT (RCRA): A federal |aw that established a regulatory
systemto track hazardous substances fromthe tinme of generation to disposal. The |aw requires
saf e and secure procedures to be used in treating, transporting, storing, and disposing of
hazar dous substances. RCRA is designed to prevent new, uncontrolled hazardous waste sites.

RESPONSE ACTI O\ As defined by Section 101(25) of CERCLA, neans renove, renoval, renedy, or
remedi al action, including enforcenent activities related thereto

RESPONS| VENESS SUMVARY: A summary of oral and witten public comments received by the |ead
agency during a comment period on key docunents, and the response to these comments prepared by
the | ead agency. The responsiveness sumary is a key part of the ROD, highlighting community
concerns for USEPA deci si on- makers.

SECONDARY DRI NKI NG WATER STANDARDS: Secondary drinking water regul ations are set by the USEPA
and the FDEP. These guidelines are not designed to protect public health, instead they are
intended to protect "public welfare" by providing guidelines regarding the taste, odor, color
and ot her aesthetic aspects of drinking water which do not present a health risk.

SUPERFUND: The trust fund established by CERCLA which can be drawn upon to plan and conduct
cl eanups of past hazardous waste disposal sites, and current releases or threats of rel eases
of nonpetrol eum products. Superfund is often divided into renoval, renedial, and enforcenent
conponent s

SUPERFUND AMENDMVENTS AND REAUTHCORI ZATI ON ACT (SARA): The public | aw enacted on Cctober 17,
1986, to reauthorize the funding provisions, and to amend the authorities and requirenents of



CERCLA and associated |l aws. Section 120 of SARA requires that all federal facilities "be
subject to and conply with, this act in the sane nanner and to the sane extent as any
non-governnental entity."

SURFACE WATER. Bodi es of water that are aboveground, such as rivers, |akes, and streans.

VOLATI LE ORGANI C COVMPOUND:  An organi ¢ (carbon-contai ning) conpound that evaporates (vol ati zes)
readily at roomtenperature.



Appendi x B
Responsi veness Summary

Overvi ew

During the public comment period, the U S. Navy proposed a preferred renedy to address soil and
groundwat er contam nation at QU 10 on NAS Pensacola. This preferred renedy was selected in
coordination with the USEPA and the FDEP. The NAS Pensacol a Restorati on Advi sory Board, a group
of comunity volunteers, reviewed the technical details of the sel ected renedy.

The sections bel ow descri be the background of community invol venent on the project and comments
recei ved during the public conment period

Backgr ound of Community | nvol venent

Throughout the site's history, the community has been kept abreast of site activities through
press releases to the | ocal newspaper and television stations that reported on site activities
Site-rel ated docunents were nade available to the public in the adm nistrative record at
information repositories naintained at the NAS Pensacola Library, the Wst Florida Regi ona

Li brary, and the John C. Pace Library of the University of Wst Florida

On February 15, 1996, newspaper announcenents were placed to announce the date and | ocation of
the public neeting to present the proposed plan, the public comrent period (February 19 through
April 4, 1996) and included a short description of the proposed plan. The announcenent appeared
in the Pensacola News Journal. In conjunction with these newspaper announcenents, copies of the
proposed plan were nmailed to addresses on the Installation Restoration Programnmailing list. A
public neeting was held at the Pensacol a Junior College Warri ngton Canpus on February 27, 1996
In addition to the five Restoration Advisory Board comunity nenbers, one citizen attended.

A responsi veness summary is required to docunment how the Navy addressed citizen coments and
concerns, raised during the public comment period. Al conmrents sunmmarized in the appendix
have been factored into the final decisions of the renedial action for QU 10 at NAS Pensacol a



Sumary of Maj or Questions and Comments Received During the Public Comrent Period and the
Navy's Responses

Conmrent
W1l the contaminants detected in soil affect the
NAS Pensacol a drinking water?

Shoul d the NAS Pensacol a residents be given
carbon-filtering devices or mllipore filters to put
on all faucets used for drinking water?

If the contam nated soi
sonewhere else, will it
at that |ocation?

i s excavated and dunped
| each into the groundwater

Response

The aquifer beneath QU 10 is considered a potable

wat er source by the State of Florida. However, NAS
Pensacol a receives all of its potable water from Corry
Station, approxinmately 4 nmiles away. |In addition

Bayou Grande and Pensacola Bay |imt groundwater use
to the north, east, and west of the site.

The RCRA groundwater treatment systemw || also be
nmodi fied to contain and renedi ate the contani nants

detected in QU 10 groundwater. |If the leachability
study finds the contam nated soil to be adversely

i npacting groundwater, the soil will be renoved

NAS Pensacol a receives all of its potable water from
Corry Station, approximately 4 mles away. The

potable water is tested regularly and does not pose a
risk to the NAS Pensacol a residents. |f contam nant

are detected in the potable water supply, NAS

Pensacol a residents are notified and appropriate action
is taken. Therefore, filtering systens are not required
currently for NAS Pensacol a residents.

As explained in the Feasibility Study report, excavation
effectively protects human health and the environment.
If the soil is renoved for offsite disposal, the soi
be taken to an approved facility that is equipped to
handl e this type of waste.

will



W11l the asphalt cap allow the contam nants to
continue to leach into the soil and eventually
contam nate the aquifer?

How wi | | groundwat er contam nation reaching
Pensacol a Bay be addressed?

Is the area safe for industrial users?

If the leachability study shows that the soil is
adversely inpacting groundwater, how rmuch will
it cost to inplenent both Alternatives 2 and 4?

As explained in the Feasibility Study report, capping

effectively protects human health and the environnent.

Cappi ng contam nated soil reduces the amount of

rai nwater that can move through the contam nated soil
and pick up contam nants al ong the way, thereby
reduci ng the inpact to groundwater.

Pensacol a Bay, Bayou Grande, and NAS Pensacol a

wetl ands will be addressed during the renedi al

i nvestigations of those sites. G oundwater
contamnation at QU 10 will be renedi ated by

modi fying the existing RCRA corrective Action Plan to
remedi ate the contam nated groundwater before it
reaches the bay.

The baseline risk assessment concluded that there was
no unacceptable risk to industrial users of the site.
excavation work woul d be nmonitored to prevent
unaccept abl e exposure.

Any

If the leachability study shows the soil to be adversely

i mpacting groundwater, the costs include both the
$130, 000 estinmated for Alternative 2 and the $247, 000
estinmated for Alternative 4 totaling $377, 000.



