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1.0 | NTRODUCTI ON
1.1 SI TE NAME AND LOCATI ON

Qperable Unit (QU) 2 is located at McCoy Annex of the fornmer Naval Training Center (NTQ),
Olando, Florida (Figure 1-1). The McCoy Annex Landfill (QU 2) is an inactive |andfil
located in the southern part of the McCoy Annex (Figure 1-2).

1.2 STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedy for QU 2 which was chosen in
accordance with the requirenents of the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA), as anended by the Superfund Arendnents and
Reaut hori zation Act of 1986 (SARA) and, to the extent practicable, the National Ol and
Hazar dous Substances Pol |l ution Contingency Plan (NCP). Information supporting the
selection of this remedy is contained in the Admnistrative Record for the NTC. The NTC
Olando Information Repository, including the Adm nistrative Record, is |ocated at the

O lando Public Library, Social Sciences Departnent, 2nd Floor, 101 East Central Boul evard
Ol ando, Florida 32801

The purpose of the selected renedy at QU 2 is to inplenment a conbination of actions to

. Prevent potential direct human contact with the landfill contents through
i npl enentati on and Enforcenent of Land Use Controls (LUCs) that prohibit intrusive
activities within the landfill boundary, restrict access to areas, and ban the use

of the Surficial Aquifer groundwater as a drinking water supply.
. Moni t or groundwat er and surface water to assess the progress of natural attenuation

These actions nust be taken to protect the public and the environnment. The U S
Envi ronnental Protection Agency (USEPA) and the State of Florida concur with the sel ected
r ermredy.

1.3 ASSESSMENT OF THE SI TE

The nature and extent of contami nation of QU 2 are described in the Renedial Investigation
(RI) (TtNUS, 2001). The Feasibility Study (FS) (TtNUS, 2002a) eval uated the chem cals of
potential concern (COPCs) and their exposure routes and receptors for soil, groundwater
surface water, and sedinent. The chem cals of concern (COCs) were identified as benzene
trichl oroethene (TCE), vinyl chloride, iron, and nanganese in groundwater. There were no
COCs identified for soil, surface water, or sedinent.

Remedi al Action bjectives (RAGCs) were devel oped to establish nedia-specific goals to
protect hunman health and the environnment. The RAGs for this site are as fol |l ows:

. M nim ze the potential for human ingestion, inhalation, or dernal contact of soil
sedi nent, and groundwater containing chenmicals that exceed regulatory requirenents
or risk-based acceptabl e exposure | evels.

. Prevent |eaching of chemcals fromsoil, sedinent, or landfill material that would
result in groundwater concentrations in excess of either the Florida Departnent of
Envi ronnental Protection (FDEP) groundwater cleanup target |evels (GCTLs) for
organi ¢ conpounds or site-specific background screening | evels for inorganic
conpounds.

. Restore the surface water and Surficial Aquifer groundwater aquifers to the FDEP
GCTLs for organic conpounds and site-specific background screening |evels for
i norgani ¢ conpounds.
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Because QU 2 is expected to be transferred to the Gty of Olando under Base Real i gnnent
and dosure (BRAC) for reuse, the potential exists for residences to be constructed and
for potential exposure to groundwater through drinking and showering. For the risk
assessnent, QU 2 was divided into two exposure units: Area 1 (the northeast portion) and
Area 2/3 (the central and southern portions). The increnental cancer risk (ICR) associated
with hypothetical future residential exposure to soil, groundwater, surface water, and
sediment is 1.9E-05 for Area 1 and 1.6E-03 for Area 2/3. For both areas, this risk exceeds
the FDEP | evel of concern (1.0E-06). For Area 2/3, this risk exceeds the allowable risk
range (1.0E-04 to 1.0E-06) specified by the USEPA. The FS (TtNUS, 2002a) established that
the risk drivers are the COPCs in groundwater [benzene, 1,4-Di chlorobenzene,

tetrachl oroethene (PCE), TCE, vinyl chloride, arsenic, iron, and nmanganese].

The 1CRs to the mai ntenance worker (1.8E-06) and the visitor/trespasser (2.0E-06) exceed
the target ICR of 1.0E-06 set by the FDEP. Ri sk to the nmaintenance worker is driven by

pol ynucl ear aronatic hydrocarbons (PAHs) in surface soil; however, InterimRenedial Action
(IRA) activities (Bechtel, 2000; EEG 2000) have reduced this risk. Risk to the trespasser
is driven by bis(2-ethylhexyl) phthalate in surface water; however, the R discusses
uncertainties regarding this chemcal.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
inpl enenting the selected remedy in this Record of Decision (ROD), present a current and
future potential threat to public health and wel fare and the environnent.

1.4 DESCRI PTI ON OF THE SELECTED REMEDY

The sel ected remedy described in this RODis the final action for QU 2 and is based on the
results of the Rl [Tetra Tech NUS, Inc. (TtNUS), 2001] and the FS (TtNUS, 2002a). Two | RAs
(Bechtel, 2000; EEG 2000) were conducted in 1999. One action involved soil excavation to

renmove a total of 2,000 cubic yards (yd3) of surface soil contaninated with PAHs exceedi ng
FDEP Soil d eanup Target Levels (SCTLs). The other action involved placenent of additional
soil cover for an approxi mately 25-acre portion of another area due to exceedances of FDEP
SCTLs and thin landfill cover.

The FS was conducted in accordance with the USEPA s interi mguidance, Application of the
CERCLA Muni ci pal Landfill Presunptive Remedy to Mlitary Landfills (USEPA, 1996). The
interi maguidance states that containnent is an appropriate presunptive renedy if the
mlitary landfill contains primarily "Minicipal-type wastes." Presunptive remedies are
preferred technol ogi es for comon categories of sites based on historical R/FS
investigations within the Superfund program

After careful consideration of the conditions at QU 2, conparison of cleanup alternatives,
and consi deration of the proposed reuse of the area, a remedy has been sel ected to address
the potential risk fromgroundwater contamination. This selected remedy is a conbination
of two remedial alternatives as defined in the FS (TtNUS, 2002a) and the Proposed Pl an
(TtNUS, 2002b). For the northern groundwater plume, Alternative N-2, Native Soil Cover,
LUCs, and Mnitoring, will be inplemented. For the southern groundwater plune, Alternative
S-2, LUCs and Monitoring, wll be inplenented.

The maj or conponents of the selected remedy are as foll ows:

. Restrictions to site access and usage.

. Placing 1.5 feet of clean cover at |ocations w thout adequate |andfill cover.
. Moni toring for cover maintenance and groundwater contam nation.

. Long-term nonitoring of groundwater for natural attenuation paraneters.

. Long-term noni toring of mai ntenance of the landfill cover.

. Fi ve-year reviews.

For the northern plunme, this remedy prevents the direct contact pathway and neets m ni num
landfill cover requirements (for presunptive remedy). Additionally, nonitored natural



attenuation (MNA) will
For the southern plune,

be i npl enented for addressing organic contam nation in groundwater
this remedy relies on MNA of groundwater and does not actively

address existing and potential future contam nation. The Navy estinmates the present worth
cost of Alternatives N-2 ($824,000) and S-2 ($671,000) to be $1, 495,000 over a 30-year

peri od.
1.5

1.5.1

STATUTCRY DETERM NATI ONS

Statutory Requirenents

The sel ected remedy for groundwater at QU 2 is protective of human health and the
environnent, conplies with Federal and state requirenents |egally appl
appropriate to the renedial action (RA), is cost effective, and utilizes pernmanent
solutions and alternative treatnent technol ogi es to the maxi num practicabl e extent.

1.5.2

Statutory Preference for Treatnent

cabl e and

This remedy does not satisfy the statutory preference for treatnent as a principal elenent
of the remedy. Because this renedy will result in hazardous substances

contami nants renaini ng on-site above residentia

review wil |

be conducted every 5 years after initiation of the renedia

pol lutants, or

heal t h- based standards, a statutory

action to ensure

the remedy continues to be protective of human health and the environnent.

1.6

DATA CERTI FI CATI ON CHECKLI ST

The information required to be included in the ROD is summari zed on Table 1-1. These data
are presented in Section 2.0, Decision Summary of this ROD. Additiona
found in the Adm nistrative Record.

TABLE 1-1

DATA CERTI FI CATI ON CHECKLI ST

OPERABLE UNI T 2
NTC, ORLANDO

i nformation can be

I nformation

ROD Ref erence

COPCs and their concentrations

Section 2.7.1, Table 2-3

Basel ine risk represented by the COPCs

Section 2.7.1, Table 2-4

groundwat er use scenari os used for risk assessnment and ROD

Cl eanup | evel s established for the COCs Section 2.8
Di sposition of source nmaterial constituting principal threats Section 2.11
Current and reasonably anticipated future | and and Section 2.6

Pot ent i al

| and and groundwater uses available at the site as

a result of the selected renedy

Section 2.12.4

Estimated capital, operation and mai ntenance (0%, and total Appendi x B
present worth costs of selected renedy. D scount rate used

and tine frame over which these costs are projected.

Key factors that lead to the selection of the remedy Section 2.12
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2.0 DECI SI ON SUMVARY
2.1 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

NTC Ol ando (see Figure 1-1) consists of 2,072 acres in Orange County, Florida, and
includes four discrete areas: Main Base, Area C, Herndon Annex, and McCoy Annex. The MCoy
Annex, which includes QU 2, enconpasses approximately 877 acres and is | ocated
approxinmately 8 mles south of the Main Base, west of Orlando International Airport. The
McCoy Annex Landfill (QU 2) is an inactive landfill located in the southern part of the
McCoy Annex (see Figure 1-2).

The landfill covers approxi mately 114 acres, and its relatively flat topography sl opes
fromnorth to south. A nine-hole golf course now occupi es nmuch of the site. The golf
course is bounded on the east and south by nmannade canals that drain to Lake Gllooly to
the south and eventually to Boggy Creek and Boggy Oreek Swanp to the southeast.

2.2 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

2.2.1 Qperational and Waste Disposal Hi story

The western portion of the site was used as a landfill by the Air Force fromabout 1960 to
1972, while the eastern portion was used as a landfill by the Air Force and Navy from 1972
until about 1978. Landfill operations consisted of excavating ditches (100 to 200 feet

long by 20 to 25 feet wide by 10 to 15 feet deep) into which trucks di sposed wastes.
Qccasional burning of the waste took place in ditches. Trenches were filled with waste to
within 3 or 4 feet of the ground surface and then backfilled with soil and seeded. The
estimated vol une of waste is approximately 1,000,000 yd3. Landfill wastes reportedly

i ncl uded hospital wastes, paint and paint thinner, autonobile batteries, airplane parts,
and asbest os.

2.2.2 H story of Site Investigations and InterimRenedial Actions

NTC Olando is not listed on the National Priorities List (NPL); therefore, renedial
action is not directed by CERCLA. Renedial action at NTC Olando is directed by the Navy's
Installation Restoration (IR} program The IR programis conducted using CERCLA for

gui dance. The IR program structure and term nol ogy are discussed in detail in Section 1.1
of the R report (TtNUS, 2001).

An RI/FS was conducted at QU 2 from May 1997 through Decenber 2001. The Rl report was
submtted as a final document in March 2001 (TtNUS) and the final FS was submitted in
------------- 2002 (TtNUS).

The Proposed Plan (TtNUS, ------ ) was issued for public coment in --------- 2002. Table
2-1 summari zes the investigative history for QU 2.

Two | RAs were conducted at QU 2 during final R report preparation. One of these |RAs
consi sted of renoving 2,000 yd3 of contam nated surface soil in the southern portion of
the golf course (Bechtel, 2000), and the other involved placenent of additional soil cover
for an approxi mately 25- acre area in the southern portion (wooded area) of QU 2 (EEG
2000) .

The renoval action consisted of soil excavation to renove surface soil contaninated with
PAHs at surface soil sanple location S91, north of the fairway for hole No. 3, and
location S103, north of the fairway for hole No. 7 (Figure 2-1). The excavation was then
backfilled with 2 feet of certified clean fill froma borrow source. The backfill materia
was placed in lifts and conmpacted. The cover was graded, to provide a snmooth uniform
surface that pronotes gravity drainage, and seeded.

The soil cover action provided additional soil cover for an approxi mately 25-acre portion
of the area south of the golf course (see Figure 2-1). The site was cleared prior to



spreadi ng the new soil cover. Twenty-eight surface soil locations were covered with 2 feet
of additional soil. The cover was conposed of an initial 6 inches of soil fromthe Min
Base gol f course that contained |levels of arsenic below the State of Florida industrial
SCTL. The initial cover was followed by 18 inches of soil froma clean borrow source.
After all the soil was spread, the site was graded to allow for proper drai nage and

mni m ze pondi ng. Seed, fertilizer, and mulch were then applied for final site
restoration.

There is no history of CERCLA Enforcenent Activities for this site.
2.3 COVWUNI TY PARTI Cl PATI ON

The Rl report (TtNUS, 2001), the FS report (TtNUS, 2002a), and the Proposed Pl an (TtNUS,
2002b) for QU 2 were nmade available to the public for reviewin ------------- 2002. These
docunents and other RI programinformation are contained within the Adm nistrative Record
in the Information Repository at the O lando Public Library, Olando, Florida.

The technical approach to the Rl and the FS was devel oped in conjunction with the Ol ando
Partnering Team (OPT). The OPT includes representatives fromthe FDEP, the USEPA Regi on

4, Southern Division, Naval Facilities Engineering Command, and their contractors, and the
Public Wrks Departnent at NTC, Ol ando.

The notice of the availability of the R report, FS report, and Proposed Pl an was
published in The Olando Sentinel on ------------- and focused on the comunities closest
to NTC Olando. The notice of availability presented information on QU 2 and invited
community nenbers to submt witten comments on the Proposed Pl an.

A public comment period was held from--------- 2002 through -------- 2002 to solicit
comments on the Proposed Plan. The conment period included an opportunity for the public
to request a public neeting; however, a public neeting was not hel d because one was not
requested. The Rl report, FS report, and Proposed Plan were presented to the NTC, Ol ando
Restoration Advisory Board (RAB), and the public at advertised neetings. Representatives
from NTC Ol ando, Southern Division Naval Facilities Engineering Conmand, USEPA, FDEP, and
the Navy's environnmental consultants participated in these neetings. No conments were
recei ved during the public conmmrent period (See Section 3.0, Responsiveness Sunmary, and
Appendi x A).

The RAB is a group consisting of community nenbers and representatives from various
governnental agencies (NTC, USEPA, FDEP, Ol ando NTC Reuse Conmi ssion). The RAB works
as a partner in an advisory role with the BRAC C eanup Team (BCT) on cl eanup issues that
involve the affected community. The RAB nakes information available for public
participation and provides a forumto discuss concerns and issues relating to the IR
program RAB neetings are open to the public and their quarterly neeting mnutes are
publicized in The Olando Sentinel.

2.4 SCOPE AND ROLE CF REMEDY SELECTED FOR QU 2

QU 2, the subject of this ROD, is the only operable unit at the McCoy Annex of the forner
NTC, Olando facility. The selected renedy for QU 2 will be the final action for the site.

Investigations at QU 2 have indicated that groundwater contam nation poses unacceptable
ri sks to hunman receptors. To protect the public and environnent, the renedy sel ected for
QJ 2 will be inplenented to:

. Prevent potential direct human contact with the landfill contents through
inpl enentation and enforcenent of LUCs that prohibit intrusive activities within the
landfill boundary, restrict access to areas, and ban the use of the Surficial

Aqui fer groundwater as a drinking water supply.



TABLE 2-1
INVESTIGATIVE HISTORY
OPERABLE UNIT 2
NTC, ORLANDO

Rev. 0
02/22/02

Date Investigation Title Activities Findings
1998 Remedial Investigation Technical Memorandum for Operable Unit 2, . Geophysical surveys and hand auger borings Boundaries of landfill identified
McCoy Annex Landfill, NTC, Orlando, FL (Brown & Root . Ground penetrating radar survey Determined thickness of existing landfill cover
Environmental, 1998 . Surface water and sediment sampling Identified surface soil, surface water, and groundwater
. Soil organic vapor survey contaminants
. DPT groundwater sampling survey Collected geotechnical and hydrogeological properties
. Cone penetrometer testing
1998 Focused Risk Assessment for Operable Unit 2, McCoy Annex Landfill, . Evaluated risk associated with the contamination of the surficial Excess Lifetime Cancer Risk values were found to be within
NTC, Orlando, FL (TtNUS, 1998) soil covering the landfill the acceptable risk range as defined by the USEPA.
1999 Remedial Investigation Report, Operable Unit 2, McCoy Annex . Geophysical surveys and hand auger borings Western limits of landfill identified
Landfill, NTC, Orlando, FL (TtNUS, 2001) . Surface soil sampling Determined thickness of existing landfill cover in western and
. Surface water and sediment sampling southern margins of landfill
. DPT groundwater sampling survey Identified 8 VOCs exceeding FDEP GCTLs, SVOCs, metals,
. Monitoring well, piezometer, and staff gauge installation and radiological parameters exceeded FSWCs
Found no exceedances in sediments
Determined groundwater flow direction
Identified 8 VOCs exceeding FDEP GCTLs, SVOCs,metals,
and radiological parameters exceeded FSWCs
2000 Completion Report for Site OU 2, McCoy Annex, NTC, Orlando, FL . Removed PAH contaminated soil from sample locations S91 and 2,000 yd® soil was excavated from location areas S91 and
(Bechtel, 2000) S103 S103.
. Activities began April 15, 1999.
2000 Completion Report, Operable Unit-2, McCoy Annex Landfill, NTC, . Placed additional 2 foot soil cover over approximately 25 acres of 66,367 yd® of soil from a local source was spread approximately
Orlando, FL (EEG, 2000) the former landfill where existing cover insufficient. 18 inches in depth over entire site.
20,157 yd® of soil from the main base golf course with arsenic
levels below the industrial standard was spread at
approximately 6 inches in depth over the site.
2002 Feasibility Study for Operable Unit 2, McCoy Annex Landfill, NTC, . Performed additional groundwater sampling. Groundwater was the only medium determined to have
Orlando, FL (TtNUS,2002a) . Identified RAOs. unacceptable contaminant concentrations.
. Developed PRGs. Benzene, TCE, vinyl chloride, iron, and manganese were
. Determined COCs. selected as groundwater COCs
. Identified and evaluated several remedial action alternatives and
estimated their costs.
2002 Proposed Plan, Operable Unit 2, NTC, Orlando, FL (TtNUS, 2002b) . Preferred remedy for OU 2 was issued for public comment. Alternative N-2, Native Soil Cover, LUCs, and Monitoring is
proposed to address the northern plume.
Alternative S-2, LUCs and Monitoring is proposed to address
the southern plume.
cocC chemical of concern PAH Polynuclear aromatic hydrocarbon
DPT direct push technology PRG Preliminary Remediation Goal
FDEP Florida Department of Environmental Protection RAO Remedial Action Objective
FSWG (Florida) Freshwater Surface Criteria SvVOC semivolatile organic compound
GCTL groundwater cleanup target level TCE trichloroethene
LUC Land Use Control USEPA U.S. Environmental Protection Agency
NTC Naval Training Center VOC volatile organic compound
ou Operable unit
470102001 2-3 CTO 0024




! .: I‘_f :i 'F|.E|".-'._'3|
| U n2te2i02
pa b
|

i
I
-\\ \‘ ;i BACELRIINL: B ST .
RRL B DHAGE 15 FFA S0 Seh
II \Q:'\'-. e SHAFF  IRF AL YCL SAkELE
L EACA AT L SAlLL SOVHE [
I S S
i /" ) - ’ "'.._ . LA SRR | I - RN i o @
-‘j e o R
| P
L FIGURE 2-1
a0 SURFACE SCIL SAMPLE AND RA LOCATIONS
Y | Jif OPERABLE UNIT 2
[ L < S £+
: NAVAL THAMING OFNTER
ORLANGE, FLORIDA

470102001 2-4 CTO 0024



. Moni t or groundwat er and surface water to assess the progress of natural attenuation.

2.5 SI TE CHARACTERI STI CS

2.5.1 Site Overview

The McCoy Annex Landfill (QU 2) is an inactive landfill located in the southern part of
the McCoy Annex (see Figure 1-2). The landfill occupies approximately 114 acres, and its

relatively flat topography slopes fromnorth to south. The surface el evation across the
site is approximately 90 feet above nean sea |l evel (nsl). A nine-hole golf course now
occupi es much of the site. Surface water drainage is controlled by a series of drainage
canal s, ditches, and ponds located in and around the site vicinity. Sone |localized
drainage within the golf course is directed to ponds, interconnecting bodies of water, and
low |ying marshy areas where water tends to pond after a rainfall event. The golf course
i s bounded on the east and south by mannade canals that drain to Lake Gllooly to the
south and eventually to Boggy Ceek and Boggy Creek Swanp to the southeast.

2.5.2 Geol ogy and Hydr ogeol ogy

Data collected during the Rl indicate that sand, silty sand, and sandy silt are the nmjor
units fromthe surface to approximately 30 feet bel ow ground surface (bgs). Investigations
at the mddle of the landfill indicate a strata of sand or silty sand to sandy silt from
the ground surface to approximately 30 feet bgs. A clay or silty clay unit approxi mately
17 to 25 feet thick was also identified underlying the sand unit. A second m nor sandy
silt to clayey silt layer (9 to 11 thick) is located in the 65- to 80-foot substratum

The Surficial Aquifer at the site is unconfined and has a saturated thickness of

approxi mately 25 feet consisting predom nantly of fine- to nediumgrained quartz sand. The
bottomof the Surficial Aquifer is delineated by the presence of a laterally extensive
dense, greenish clay at a depth typically 30 feet bgs. The thickness of the clay unit
ranges from10 to 20 feet.

Rl data suggest that sone ponds onsite act as |ocal recharge to the unconfined aquifer
The drai nage canal data show that the Surficial Aquifer is prone to discharge to the cana
duri ng baseline conditions.

Results froman aquifer punp test conducted in the Surficial Aquifer provided an average
estimate of transm ssivity of about 602 ft2/day and an average storativity of 0.04. The

estimate for the hydraulic conductivity is 25 ft/day. Slug tests suggest that the | ower

portion of the Surficial Aquifer is slightly nore conductive than the upper portion, and
the underlying confined aquifer is significantly |ess conductive than the Surficia

Aqui fer

The potentionetric data fromthe confined aquifer that lies in the Hawthorn G oup bel ow
the Surficial Aquifer indicate that there is a downward gradient across the clay interva
generally toward the south and southwest. Groundwater in the Surficial Aquifer flow ng
beneath the landfill areas transports dissolved contam nants, and flow is predom nantly
toward the canals that border the entire eastern perineter of QU 2. This direction is
consistent with discharge of this aquifer into surface water bodies, streans, and rivers
that are part of the Kissimee River Basin that lies to the south of the site. Downward
mgration of contam nants fromthe Surficial Aquifer to the underlying confined aquifer
zone in the Hawthorn formation is not indicated by the site data

2.5.3 Conceptual Site Mdel

The Conceptual Site Model (CSM provides the basis for the risk assessnent and response
action. The CSM provi des the framework w thin which the source and rel ease nechani sm
transport of contam nants, and environmental pathways of concern are identified

The routes of contam nant migration depend on the past, current, and future physica



conditions of the site. Sone site features are known to have been different. Man-nmade

canal s border the entire eastern perineter of the landfill area; however, the southern
portion of the canal adjacent to the wooded area appears to have been constructed
post-1986, after closure of the landfill. The depth of the canals intercepts the Surficia

Aquifer water table. Interpretation of contam nant migration that has occurred to date is
based on current conditions and the observed patterns of contami nants in environnenta
medi a. Future |and use is assunmed to be consistent with current use.

A CSM depicting the potential routes of contam nant migration was presented in Section 2
of the FS (TtNUS, 2002a) and is shown as Figure 2-2 in this ROD

2.5. 4 Sanpling Strategy

An RI/FS was conducted at the site from May 1997 through Decenber 2001. The R field
activities were performed in a phased approach as |isted bel ow.

. Phase |, May - Decenber 1997
. Phase Il, March - Cctober 1998
. Phase 11, February 1999 - February 2001

Tabl e 2-2 summari zes the activities and sanpling strategy taken during the three phases of
the R.

Addi ti onal studi es have been performed since the conpletion of the Rl report. The studies
included additional sanpling to better define the extent of contam nation, and sanpling to
eval uate natural attenuation. The results of this post-Rl investigation are reported in
the FS (Section 2.2.3 and Appendi x A of the FS)

2.5.5 Cont am nants and the Affected Media

A conplete list of all constituents sanpled and their detected concentrations in surface

soil, groundwater, sedinent, and surface water is available in the R report. The affected
media at QU 2 include surface soil, surface water, sedinent, and groundwater. Because
landfill materials were buried in trenches or pits that intercept the water table, the

nost significant source of contam nants |lies beneath the ground surface

The chemicals of interest and the COPCs were reevaluated in the FS (see Section 3.4 of the
FS). Groundwater was the only mediumfor which COCs were identified. To facilitate
presentation of groundwater data and eval uation of renedial alternatives, the

contam nation in groundwater at QU 2 was divided into northern and southern plune areas.
Figures 4-2 and 4-3 in the FSidentify the location of these areas. The COCs for the
northern area are benzene, iron, and nanganese. The COCs for the southern area are
benzene, TCE, and vinyl chloride. Both VOC (benzene, TCE, and vinyl chloride) and

i norgani ¢ conmpound concentrations (iron) exceeded the Prelimnary Renedi ati on Goal s (PRGs)
in the southern plunme area. The FS ( Section 3.5.2) docunmented the rationale for not
retaining iron as a COC for the southern area. In summary, the exceedances of the PRG for
iron are attributed to | ocal background conditions, with the exception of the area of one
wel |, MA8. Analysis of post R -sanpling data in this area indicated the anaerobic

condi tions, which pronote reductive dechlorination processes, are occurring ( natura
attenuation). Specific neasures to capture and/or renediate iron in the southern plune are
not recomended

2.5.6 Sour ces of Contam nation

Eval uation of the data collected in the R suggests that the forner landfill is the
primary source of:

. Organic and inorgani ¢ contam nants detected in groundwater
. PAHs in surface soil
. I norgani c contam nants detected in sediment and surface water
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Rev. 0
02/22/02

TABLE 2-2

SUMMARY OF REMEDIAL INVESTIGATION FIELD ACTIVITIES

OPERABLE UNIT 2
NTC, ORLANDO

REMEDIAL
INVESTIGATION ACTIVITIES CONDUCTED
PHASE
Phase | - 1997 . Geophysical surveys.

. Hand auger borings to determine boundaries of the landfill and thickness of the
existing cover material.

. Surface water and sediment sampling from nine locations within the landfill
boundaries, and one downgradient on adjacent property.

. Surface soil sampling from 116 locations.

. Soil organic vapor survey to identify to identify the presence of volatile organic
compounds (VOCs) and semivolatile organic compounds.

. Soil organic vapor survey to identify the presence of methane gas in surface
soil.

. Direct push technology (DPT) groundwater sampling survey at 182 locations to
evaluate groundwater quality possibly contaminated by the landfill.

. Cone penetrometer testing at 14 locations to interpret geotechnical and
hydrogeological properties.

Phase Il - 1998 . Geophysical surveys to define the western limits of the landfill.

. Hand auger borings and surface soil sampling to evaluate the thickness and
potential contamination of the landfill cover near the western and southern
margins of the landfill.

. Surface water and sediment sampling to evaluate the perimeter areas.

. DPT groundwater sampling to help further define locations for the groundwater
monitoring wells.

. Piezometer and staff gauge installation to determine groundwater flow and
interaction between groundwater and surface water at the site.

. Monitor well installation and groundwater sampling of Surficial Aquifer and
Hawthorne Group aquifer.

. Aquifer testing to characterize site hydrogeology.

Phase Il - . Additional hand auger borings to validate and supplement geophysical data for
1999-2001 interpretation of the soil cover thickness over landfilled areas.

. 46 monitor wells sampled.

. Sediment and surface water samples collected in the dredged sections of the
canals.

. DPT groundwater sampling at 28 locations in the southern portion of the landfill.

Post-RI . Additional sampling in the southern area performed to better define extent of
Investigations contamination, and sampling to evaluate natural attenuation.
1999-2001 . DPT groundwater sampling.

. Installation of 2-inch monitor wells, DPT microwells.

. Samples analyzed for VOCs in mobile and fixed-base laboratory.

. Measured groundwater indicators of the oxidation-reduction conditions and
corresponding concentrations of organic contaminants and their degradation
products.

470102001 2-9 CTO 0024



The landfill is also possibly a secondary source for inorganic contamnants in surface
soi l.

Because burni ng was reported to have occurred during landfill operations, it is likely
that the occurrence of PAHs in surface soil is related to the distribution of inpacted
soil during covering and closure of the landfill. The soil nmay al so have been di sturbed

and/ or redistributed during construction of the golf course.

Subsequent urban devel opnent of the area and the construction and mai ntenance of a golf
course over a large portion of the site are also considered to be potential contributors
for sonme contam nants. Surface application (possibly including spillage and di sposal) of
pesticides at the golf course was the primary source for pesticides (and possible rel ated
i norgani ¢ conpounds such as arsenic) in surface soil.

2.5.7 Locati on of Contam nation and M gration Pathways

Figures 2-3, 2-4, and 2-5 show the northern, southern shallow, and southern Internediate
groundwat er pl unes, respectively. These plunes were determned to be flowing toward the
drai nage canals located on the eastern side of the site. The northern plune was estimated
to be 278,400 square feet (ft2) (6.4 acres in size). The total estimated volune is 7.8
mllion gallons. The total conbined areas of the shallow and i nternedi ate southern plunes
was estimated to be 1,007,500 ft2 (23.1 acres in size). The total estimated volunme of the
southern plune is 36 nmillion gallons.

Primary recharge to the Surficial Aquifer occurs by infiltration and percol ati on of

rainfall through the surface soils and through the buried landfill material. The surface
runoff and infiltration of rainwater are the prinmary nechanisns for the mgration of
contaminants in surface soil. VOCs, if present in surface soil, nay also nmigrate via

vol atilization and wind dispersion. Contam nants in surface soil may be eroded by surface
runof f and may be carried while adsorbed to soil particles. This process facilitates
lateral mgration of soil contaminants prinarily to lowlying areas, swales, ditches, and
ultinmately to ponds and canal s where they may be incorporated into sedinent. D ssol ution
of contamnants in surface soil into surface water runoff nmay al so occur. This water is
likely to flowinto the canals. Flowin the canals is generally to the south and sout heast
as it leaves the QU 2 area.

If runoff does not occur, the primary mgrati on nechanismfor contamnants in surface soi
is dissolution or |eaching of contamnants with infiltration into the underlying soils or
landfill material. If sufficient infiltration occurs to overcone the effects of
evapotranspiration, then the contam nants nay percolate to the shallow water table and be
di spersed into the Surficial Aquifer

The water table in the Surficial Aquifer is typically near the ground surface (within 5 to
7 feet bgs) at QU 2. Because landfill materials were buried in trenches or pits that
intercept the water table, the nost significant contam nant mgration pathway appears to
be groundwater flow in the Surficial Aquifer

The | eaching of contaminants fromsurface soil and landfill nmaterials and their transport
via groundwater to the canals are considered prine contani nant pathways.

2.6 CURRENT AND POTENTI AL FUTURE LAND AND WATER USES

2.6.1 Land Uses

The QU 2 property is currently zoned public use district. The current and potential future
use of the property at QU 2 is public use. The area was converted into a golf course in
1981. The northern portion of the property is currently being used as a golf course and is

expected to remain a golf course for the foreseeable future.

The proposed reuse of the southern wooded portion of the landfill area will be
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recreational. The recreational facilities may include soccer fields, softball/ basebal
di anonds, a picnic area, and recreational trails.

2.6.2 G oundwat er _and Surface Water Uses

G oundwat er

There are no known current uses of groundwater at QU 2. Goundwater use restrictions wll
be i nplenmented through LUCs prohibiting the use of the Surficial Aquifer groundwater at QU
2 as a potabl e drinking water source.

Surface water

Surface water at QU 2 exists as drainage canals and ditches for stormmater runoff, snal
ponds, interconnecting bodies of water that flowto the canals, and | ow |ying marshy
areas. Current and future use of surface water will remain the sane.

2.7 SUMVARY CF SI TE RI SKS

The RI for QU 2 included a risk assessment to predict whether the site woul d pose current
or future threats to human health or the environment. Both a Human Health R sk Assessnent
(HHRA) and an Ecol ogi cal Ri sk Assessnent (ERA) were perforned. The baseline risk
assessnent estinmates the risks the site poses if no action were taken. It provides the
basis for taking action and identifies the contam nants and exposure pathways that need to
be addressed by the renedial action. The HHRA and the ERA eval uated the contam nants
detected in site nedia during the RI and provided the basis for selecting the RA

2.7.1 Human Health Ri sk Assessnent

An HHRA was conducted for QU 2 to characterize the risks associated with potential
exposures to site-related contam nants for hunan receptors. The HHRA is provided in
Chapter 6 of the RI report (TtNUS, 2001). The nethodol ogy for the HHRA consisted of the
following five steps: (1) data evaluation, (2) selection of COPCs, (3) exposure
assessnent, (4) toxicity assessment, and (5) risk characterization

For the HHRA, QU 2 was divided into two exposure units referred to as Area 1 and Area 2/ 3.
The rationale for this distinction and the description of these areas are discussed in
Section 6.1 of the Rl and Section 2.4 of the FS. Soil and groundwater data were grouped
appropriately to correspond to whether the sanpling location was in Area 1 or Area 2/3
The entire surface water and sedinent data sets were used for both exposure areas.

Data Evaluation. The data eval uation invol ves nunerous activities, including sorting of
the data by nedium evaluating the quality of data with respect to qualifiers and codes,
and devel oping a data set for use in risk assessnent. Data consisted of analytical results
for surface soil, surface water, sedinent and groundwater sanples collected during Phases
I, 11, and I'll of the RI.

Identification of Chenmicals of Potential Concern. USEPA Region 4 guidelines and criteria
were used to sel ect COPCs (USEPA, 1999). For soil and groundwater, COPCs were sel ected for
each nedi um and exposure unit. For surface water and sedi ment, COPCs were sel ected for
each nedi um and eval uated as COPCs for both exposure units. The COPCs were defined as
chemcals that were positively detected in at |east one sanple in each nedi unl exposure
unit at a nmaxi num concentration exceedi ng background and screeni ng val ues.

The list of chemcals identified as COPCs nay not represent a true picture of the nedi a-
speci fic chem cal concentrations or realistic risk exposure at a site. In order to
represent overall chem cal concentration | evels and exposure, COCs were devel oped fromthe
list of COPCs. COPCs that passed the screening processes described above were also further
eval uated by statistically calculating a representative concentration, where appropriate
and conparing these concentrations to the PRGs.



Tabl e 2-3 summari zes the hunman health COCs and their exposure point concentrations for

gr oundwat er .

TABLE 2-3

SUMVARY COF HUVAN HEALTH CHEM CALS OF CONCERN AND
EXPOSURE PO NT CONCENTRATI ONS FOR GROUNDWATER

OPERABLE UNI T 2

NTC, ORLANDO
Exposur e Poi nt Chemi cal of Units | Arithnetic [ 95% UCL Maxi mum Exposur e Poi nt
(I'ngestion: tap | Concern Mean of Nor nal Det ect ed Concentration(1)
wat er / vapors) Dat a Concentration
Area 1 Benzene ug/ L 1.48 2.8 3.4 3.4
Iron ug/ L 9670 18, 800 23, 700 23, 700
Manganese ug/ L 136 392 616 616
Area 2/3 Benzene ug/ L 3.31 8. 36 1.3 1.3
Tri chl or oet hene ug/ L 134 382 1, 200 1, 200
Vi nyl chloride ug/ L 2.68 6.71 20 20
(1) Exposure point concentration is the |ower of either the arithnetic nean or maxi num detected

concentration.
UCL

upper confidence limt

ug/L micrograns per liter

Exposure Assessnent.

magni t ude of actual

For both current and future tine franes,

1 and Area 2/3:

or potenti al

exposur e,
presented in Section 6.3 of the RI.

three potenti al

The pat hways by whi ch humans are potentially exposed to COPCs,
and frequency and duration of exposure are

t he

receptors were evaluated for Area

user (adult and adol escent golfer for Area 1, adult and child using

. Recr eati onal
ball fields and trails in Area 2/3).
. Si te nai nt enance worker.
. Of-site resident (trespasser or visitor).
Hypot hetical future adult, adol escent,

and child on-site residents were quantified for

information purposes only. Deed restrictions are planned to prevent on-site residents;

therefore, on-site

Toxicity Assessnent.

dose-

resi denti al

The toxicity assessnent
hazards associated with the route-specific exposure to a given chem cal
by review ng rel evant human and ani nal
response rel ati onshi ps.

is a two-step process whereby potential
identified
studies and (2) quantified through anal ysis of

USEPA has cal cul ated nunerous toxicity val ues having

| and use is not expected in the foreseeable future.

are (1)

under gone extensive review within the scientific comunity. These val ues (published in the
Integrated Ri sk Informati on System and other journals) are used in the baseline eval uation
to cal cul ate both carcinogeni c and noncarci nogeni c risks associated with each COPC and

rate of exposure.

Ri sk Characterizati

on.

In the final

step of the risk assessnent,
and toxicity assessnments are conbined to estinmate the overall
exposure to site contam nation.
probability. For exanple,

For cancer-causi ng chenical s,
a particular exposure to chemcals at a site may present a 1 in

results of the exposure
ri sk fromreasonabl e maxi mum
risk is estimated to be a

1 mllion (or 1.0E-06) chance of devel opment of cancer over an estimated lifetine of 70

years.
accept abl e target
unaccept abl e.

The USEPA al | owabl e carcinogen risk range is 1.0E-04 to 1.0E-06 and the FDEP
ICRis 1.0E-06. Therefore,

carcinogenic risks greater than 1.0E-06 are




For noncancer-causi ng chem cals, the chem cal dose to which a receptor nmay be exposed is
estimated and conpared to the reference dose (RFD). The RfID is devel oped by USEPA
scientists and represents an estinmate of the anmount of chemical a person (including the
nost sensitive persons) could be exposed to over a lifetine w thout devel opi ng adverse
effects. The neasure of the |ikelihood of adverse effects other than cancer occurring in
humans is called the Hazard Index ( H). An H greater than 1 suggests adverse effects are
possi bl e.

Tabl e 2-4 summari zes the human health risks associated with potential future |and use for
groundwat er exposure scenarios for QU 2. The chemicals listed as risk drivers were the
focus of the baseline risk assessment.

Table 2-4

Rl SK SUMVARY FUTURE POTENTI AL LAND USE
GROUNDWATER EXPOSURE SCENARI GS

OPERABLE UNI T 2

NTC, ORLANDO

Recept or Exposure Route Cancer Risk Hazar d | ndex Ri sk Driver
Adul t Resi dent I ngesti on 3. 2E- 06 2. 2E+00 Benzene, iron,
(Area 1) I nhal ati on 1. 8E- 06 -- 1, 4- di chl or obenzene

Der mal 9. 2E- 07 2.9E-02

Tot al 5. 9E- 06 2. 2E+00
Chi | d Resi dent I ngesti on 1. 9E- 06 7. 0E+00 Benzene, iron, nanganese,
(Area 1) I nhal ati on 1. OE- 06 -- 1, 4-di chl or obenzene

Der nal 4. 9E- 07 1.5E-01

Tot al 3. 4E- 06 7. 2E+00
Adul t resident I ngesti on 4. 8E- 04 5. 5E+00 Benzene, PCE, TCE, vinyl
(Area 2/3) I nhal ati on 4. 0E- 04 5. 5E+00 chl oride, arsenic

Der mal 1.1E-04 4. 2E+00

Tot al 9. 9E- 04 1. 5E+01
Chi | d Resi dent I ngesti on 2. 8E-04 1. 4E+01 PCE, TCE, vinyl chloride,
(Area 2/3) I nhal ati on 2. 4E- 04 1. 3E+01 arsenic

Der mal 5. 9E- 05 8. 9E+00

Tot al 5. 7E- 04 3. 6E+01

Bol d val ues exceed the FDEP ICR target of 1.0E-06 or the target H of 1.0.
Data presented in this table are sumarized fromthe follow ng tables in Appendi x E of the
Rl : E10.9B, E10.13B, E10.14B, and E10. 10B.

2.7.1.1 Ri sks for Area 1

The estimated ICRs and H's for the groundwater scenarios for Area 1 (the northeast portion
of QU 2) calculated in the HHRA are summari zed in Table 2-4. The following itens sunmari ze

the results of the risk characterization for Area 1 using updated Rl Phase Il sanple
dat a:
. Noncancer risk estimates (H's) indicate potential adverse effects for the

hypot hetical future resident only.
. I CRs exceed 1.0E-06 for the naintenance worker (1.8E-06) and the hypothetical future
resident (1.9E-05). ICRs for individual COPCs in the naintenance worker scenario do

not exceed 1. 0E-06.

o No | CRs exceeded 1. 0E-04.



2.7.1.2 Ri sks for Area 2/3

The estimated ICRs and Hi's for the groundwater scenarios for Area 2/3 (the central and
southern portions of QU 2) calculated in the HHRA are sunmmarized in Table 2-4. The
following itens summari ze the results of the risk characterization for Area 2/3 using
updated RI Phase |11 sanple data

. Noncancer risk estimates (H's) indicate potential adverse effects for hypothetica
future residents only. The H's for Area 2/3 groundwater are an order of nagnitude
greater than those calculated for Area 1.

. I CRs exceed 1.0E-06 for the naintenance worker (1.8E-06) and the hypothetical future
resident (1.6E-03).

. I CRs exceeded 1.0E-04 for the hypothetical future resident only.
2.7.1.3 Ri sk Characterization for Trespassers exposed to Local Surface Waters/ Sedi nent

A summary of the HHRA conducted for off-site residents, visitors, or trespassers
occasional |y exposed to surface water/sedinent local to QU 2 was presented in the RI.
Adver se noncarci nogenic health effects are not antici pated under the conditions
establ i shed in the exposure assessnent. The ICR estinmate for the trespasser (3.1E-06) is
within the USEPA target risk range. ICR estimates for COPCs in sedinent do not exceed

1. OE- 08.

2.7.2 Ecol ogi cal Ri sk Assessnent

The ERA for this site evaluated actual and potential adverse effects to ecol ogica
receptors associated with exposure to contam nation fromQU 2. The ERA was conpleted in
accordance with the current guidance materials (USEPA, 1997) for ERAs at Superfund sites.

This ERA can be considered a screening | evel assessnent since it is based on conparing
chem cal concentrations agai nst conservative screening val ues and an eval uati on of

hi storical ecol ogical data. This assessnment generally followed a two-step process:

Step 1 - Prelimnary Problem Formul ation and Prelimnary Ecol ogical Effects Eval uation
Step 2 - Prelimnary Exposure Estimate and Prelimnary Risk Calculation. In addition, Step
3A (Refinenment of COPCs) was al so performed in accordance with Navy Quidance (DON, 1999).

The northern, central, and southern sections of QU 2 are sonewhat disparate ecol ogically.
As a result, receptors preval ent on each portion of QU 2 vary and difficulties arise when
determ ning overall risks. The northern section is nostly golf course grounds, the cana
al ong the eastern border of QU 2, and sone ponded water. The central section is conprised
of the golf course and the canal as well but contains a system of ponds and forested
wet | ands. The southern section is alnost entirely wooded, nmainly upland, with some
forested wetl and areas interspersed anong the upland areas.

The ERA showed that sone potential risks were present frominorgani c and organi c conpounds
in surface soil. Mdst of the risks to terrestrial receptors were driven by hot spots of
contam nation. The IRA activities have reduced or elimnated the risk due to surface soil
cont am nati on

Sorre food chain risks were present frominorgani c conpounds, PAHs, and pesticides. Mst of
these risks were driven by localized, elevated concentrati ons of chemicals. Localized
elevated nmetals in surface soil do not appear to pose potential food chain risks at the
popul ation or comunity level, and the IRA activities have reduced or elimnated these
potential risks.

The only pervasive risks appear to be in the canal along the southeastern side of QU 2.
Al t hough el evated concentrations of inorganics (nmainly nercury) were present in cana
surface water during all three R sanpling phases (TtNUS, 2001), the canal contains



limted habitat in both quantity and quality. Additionally, the canal is dredged
periodically, significantly disturbing the available habitat. The canal discharges into
Lake G llooly south of QU 2, and sanpling suggests that inorganics have not mgrated to
the lake in any appreciabl e degree. Al though potential risks nay be associated with
canal surface water, no renedial activity or additional ecological study is recomended.

A conplete list of all constituents sanpled and their detected concentrations is avail able
inthe R report. Table 2-5 provides a summary of the ecol ogi cal chem cals of potential
concern (ECOPCs) selected for QU 2.
TABLE 2-5
SUMMARY OF ECOLOG CAL CHEM CALS OF POTENTI AL CONCERN

OPERABLE UNI T 2

NTC, ORLANDO
Envi ronnent al Medi um ECOPCs( 1)
Sur face Soi l VCCs:
Acet one
SV(QCs:

Ant hr ancene, benzo(a) anthracene, benzo(a) pyrene, benzo(b)

f 1 uor ant hene,

benzo(g, h, i) perylene, benzo(k) fluoranthene, chrysene,

di benzo(a, h) anthracene, fluoranthene, indeno(1,2,3-cd) pyrene,
phenant hr ene, pyrene

Pesti ci des/ PCBs:

4,4' -DDE, 4,4'-DDT, dieldrin, endrin ketone, gamma-chl ordane,
hept achl or

I nor gani ¢ Conpounds:

Alum num chromum iron, mercury, silver, vanadium

I nor gani ¢ Conpounds:
Surface Water Al um num barium chromum cobalt, copper, iron, |ead,
nanganese, nercury, vanadi um zinc

Sedi ment Pesti ci des/ PCBs:

Al pha- chl ordane, gamma-chl or dane

I nor gani ¢ Conpounds:

Al um num barium cobalt, iron, nanganese, selenium vanadi um

G oundwat er VCCs:

ci s-1, 2-di chl oroet hene, nethane, vinyl chloride, xylenes
SVQCs:

1, 4-di chl or obenzene, napt hal ene

I nor gani ¢ Conpounds:

Al um num chrom um copper, iron, |ead, manganese, nercury,
vanadi um zinc

(1) Most chemcals were sel ected based on the maxi mum det ected concentrations exceedi ng
USEPA ecol ogi cal screening val ues.

2.7.3 Basis for Action

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
inmplenenting the selected remedy in this ROD, present a current and future potential
threat to public health and wel fare.

Surface soil, groundwater, surface water, and sedinment all show exceedances of the State
of Florida O eanup Target Levels (CTLs). The risk assessments indicate unacceptabl e risks



for hypothetical future residents exposed to environnmental nedia and sporadic terrestrial
and food chain risks for ecological receptors. The ICR estimate for the current/ future
mai nt enance worker (1.8E-06) exceeds the FDEP target ICR and was within the USEPA target
risk range, prinmarily due to benzo(a) pyrene and arsenic in surface soil.

2.8 REMEDI AL ACTI ON OBJECTI VES

The ERA presented in the R concluded that although there may be sonme potential risks
associated with surface water, no renedial activity or additional ecological study is
warranted. Therefore, no RAGs are identified for ecol ogical receptors.

The FS devel oped RAGs based on unacceptabl e human health risk that exists for direct
exposure to groundwater, surface or subsurface soil, sedinment and surface water based on
the current and anticipated future | and use of the sites. The current and future use of
the property at QU 2 is for recreational purposes; therefore, public use. Considered
receptors are commercial/ industrial workers. Al exposure scenarios for human health
receptors used the State of Florida CTLs criteria [Chapter 62-777, Florida Adm nistrative
Code (F.A.C)].

The RAGCs for this site are as foll ows:

. M nim ze the potential for human ingestion, inhalation, or dermal contact of soil,
sedi nent, and groundwater containing chenicals that exceed regulatory requirenents
or risk-based acceptabl e exposure | evels.

. Prevent |eaching of chemcals fromsoil, sedinent, or landfill material that woul d
result in groundwater concentrations in excess of either the FDEP GCTLs for organic
conpounds or site-specific background screening |evels for inorganic conpounds.

. Restore the surface water and Surficial Aquifer groundwater to the FDEP GCTLs for
organi ¢ conmpounds and site-specific background screening |levels for inorganic
conpounds.

PRGs establish acceptabl e chem cal concentrations that are protective of human heal th and
the environnent and are estimated for QU 2 using baseline assunptions and inputs. PRGs are
used to determine COCs, to estimate areas and vol umes of inpacted nedia, and to set
performance standards for potential remedial alternatives. The groundwater COCs for QU 2
and their corresponding PRGs are |isted bel ow

coC PRG /L
Benzene 1

Tri chl or oet hene 3

Vi nyl chloride 1
Iron 1227
Manganese 50

These goal s are based on State of Florida CILs (62-777, F.A.C), background screening
val ues, and assunptions regarding future | and uses. The PRG selection criteria are
summari zed in the FS, Section 3.3 (TtNUS, 2002a).

2.9 DESCRI PTI ON OF ALTERNATI VES

Medi a of concern for QU 2 include landfill material and groundwater. Technol ogi es and
remedi al alternatives were evaluated in the FS (Tt NUS, 2002a). The FS was conducted in
accordance with the USEPA' s interimgui dance, Application of the CERCLA Minicipal Landfill
Presunptive Renedy to Mlitary Landfills (USEPA, 1996).

Alternatives were devel oped separately for the northern and southern areas of QU 2, based
on current data for extent and nagnitude of contam nation. However, potential exists for



the rel ease of contaminants fromlandfill material.
Northern Area

The alternatives for the northern area are |isted bel ow and summari zed in Table 2-6.

. Al ternative N-1: No action.

. Alternative N-2: Native soil cover, LUCs, and nonitoring.

. Alternative N-3: Native soil cover, groundwater extraction and treatnent, discharge
toinfiltration gallery, LUCs, and nonitoring.

. Alternative N-4: Native soil cover, groundwater extraction, discharge to Publicly

Omned Treatnent Work (POTW, LUCs, and nonitoring.
Sout hern Area

The alternatives for the southern area are |isted below and sunmarized in Table 2- 7.

. Alternative S-1: No action.

. Alternative S-2: LUCs and nonitoring.

. Alternative S-3: Enhanced bi odegradati on, LUCs, and nonitoring.

. Alternative S-4: Goundwater extraction and treatnent, discharge to infiltration
gal l ery, LUCs, and nonitoring.

. Alternative S-5: Limted containment using sheet piles, Perneable Reactive Barriers
(PRBs), LUCs, and nonitoring.

. Alternative S-6: Extended contai nnment using sheet piles, PRBs, LUCs, and nonitoring.

2.9.1 Detailed Description of Renedial Alternatives for the Northern Area

Alternative N1: No Action

The No Action alternative (estinmated present worth cost of $29,000) would nmaintain the
site at current levels of inpact and environnmental conditions. This alternative was
retained to provide a baseline for conparison to the other alternatives (as required by
CERCLA) and does not address the wastes that are present or the inpacted groundwater. No
renmedi al response or long-termmonitoring would occur. Only adnministrative actions, which
include a 5-year review, would be taken. The estinmated present worth cost to inpl enent
Alternative N1 includes a periodic cost of $8,080 for conducting the 5-year reviews over
a 30-year nonitoring period, and a capital cost of $0.

Alternative N-2: Native Soil Cover, LUCs, and Monitoring

This alternative (estimated present worth cost of $824,000) consists of the foll ow ng
conponent s:

. Site access and future usage restrictions.

. Placing 1.5 feet of clean cover at |ocations w thout adequate |landfill cover.

. Moni toring for cover mai ntenance and groundwater contam nation along with long-term
nonitoring of groundwater for natural attenuation paraneters and mai nt enance of the
landfill cover.

. Fi ve-year site reviews.

LUCs woul d be inplenented to control or elimnate pathways of exposure to COCs. LUCs would
include site restrictions to prohibit intrusive activity within the landfill boundary and
a ban of using groundwater as a drinking water supply. Land use plans and property deeds
for land near the golf course would be annotated to indicate that groundwater extraction
for potable use in the area could pose an unacceptable health risk if consumed without
treatnment. The agency currently responsible for admnistering well installation permts
woul d be requested not to issue permts for potable wells screened within the Surficial
Aqui fer. These groundwater use restrictions would be renoved only when a 5-year site
review indi cates that FDEP drinking water standards have been achi eved. Qther portions of



TABLE 2-6

SUMMARY OF EVALUATED REMEDIAL ALTERNATIVES NORTHERN PLUME

OPERABLE UNIT 2

NTC, ORLANDO

Rev. 0
02/22/02

Alternative Description of Key Components

Cost
(Present
Worth)

Duration®

Alternative N-1: No Action
site reviews would be performed.

No remedial actions would be performed. Only 5-year

$29,000

Indefinite

Alternative N-2: Native Soil
Cover, LUCs, and Monitoring PRGs achieved.

additional soil cover.
Monitoring for cover maintenance.

Perform 5-year site reviews.

Implement LUCs for groundwater use restrictions until
LUCs for restrictions to site access and land

development must be enforced indefinitely. Place

Long-term monitoring of groundwater contamination.
Perform natural attenuation monitoring.

$824,000

30 years

Alternative N-3: Native Soil
Cover, Groundwater Extraction  PRGs achieved.

Monitoring additional soil cover.

Monitoring for cover maintenance.

natural attenuation monitoring.
Perform 5-year site reviews.

Implement LUCs for groundwater use restrictions until

and Treatment with Discharge LUCs for restrictions to site access and land
to Infiltration Gallery, LUCs, and development must be enforced indefinitely. Place

Install groundwater extraction system and treatment
system to include air stripping and chemical precipitation
with discharge to an infiltration gallery.

Long-term monitoring of groundwater contamination.
Monitoring for treatment system performance. Perform

$1,969,000

30 years®

Alternative N-4: Native Soil

with Discharge to POTW,

LUCs, and Monitoring Place additional soil cover.

maintenance.

Perform 5-year site reviews.

Implement LUCs for groundwater use restrictions until
Cover, Groundwater Extraction PRGs achieved. LUCs for restrictions to site access and
land development must be enforced indefinitely.

Install groundwater extraction system and discharge
extracted groundwater to POTW. Monitoring for cover

Long-term monitoring of groundwater contamination.
Perform natural attenuation monitoring.

$1,257,000

30 years®

@ A period of 30 years was chosen for present worth costing purposes only. Under CERCLA, remedial actions must continue as long

as hazardous substances, pollutants, or contaminants remain at the site.

@ Estimated time to reach PRGs for known contamination by groundwater extraction and treatment is 9 years.

Notes:
LUC = Land Use Control
POTW = Publicly Owned Treatment Works
RG = Remediation Goal

Estimated Present Worth Cost of 5-year reviews over 30 year period = $29,000.

470102001 2-24
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SUMMARY OF EVALUATED REMEDIAL ALTERNATIVES SOUTHERN PLUME

TABLE 2-7

OPERABLE UNIT 2
NTC, ORLANDO

Rev. 0
02/22/02

Alternative

Cost (Present
Description of Key Components Worth)

Duration®

Alternative S-1: No Action

No remedial response or long-term monitoring would $29,000
occur. LUCs for restrictions to site access and land
development must be enforced indefinitely. Perform

5-year site reviews.

indefinite

Alternative S-2: LUCs, and
Monitoring

Implement LUCs for groundwater use restrictions $671,000
until PRGs are achieved. LUCs for restrictions to site

access and land development must be enforced

indefinitely. Perform 5-year site reviews. Monitor

groundwater and surface water to assess progress

of natural attenuation.

30 years

Alternative S-3: Enhanced
Biodegradation, LUCs, and
Monitoring

Inject chemicals such as ORC® or HRC® into $1,639,000
subsurface to enhance biodegradation. Implement

LUCs for groundwater use restrictions until PRGs

are achieved. LUCs for restrictions to site access

and land development must be enforced indefinitely.

Perform 5-year site reviews. Monitor groundwater

and surface water to assess progress of natural

attenuation.

30 years

Alternative S-4: Groundwater
Extraction and Treatment with
Discharge to Infiltration Gallery,
LUCs, and Monitoring

Install groundwater extraction system and treatment $2,660,000
system to include greensand filtration and air

stripping with discharge to infiltration gallery.

Implement LUCs for groundwater use restrictions

until PRGs are achieved. LUCs for restrictions to site

access and land development must be enforced

indefinitely. Perform 5-year site reviews. Monitor

groundwater and surface water to assess progress

of natural attenuation.

30 years

Alternative S-5: Limited
Containment Using Sheet Piles,
PRBs, LUCs, and Monitoring

Install sheet pile wall on eastern edge of southern $4,140,000
area and two PRB gates using zero valent iron as

reactor medium. Implement LUCs for groundwater

use restrictions until PRGs are achieved. LUCs for

restrictions to site access and land development

must be enforced indefinitely. Perform 5-year site

reviews. Monitor groundwater and surface water to

assess progress of natural attenuation.

30 years

Alternative S-6: Extended
Containment Using Sheet Piles,
PRBs, LUCs, and Monitoring

Install sheet pile wall on all sides of southern area $5,953,000
and PRB gate using zero valent iron as reactor

medium. Implement LUCs for groundwater use

restrictions until PRGs are achieved. LUCs for

restrictions to site access and land development

must be enforced indefinitely. Perform 5-year site

reviews. Monitor groundwater and surface water to

assess progress of natural attenuation.

30 years

2 A period of 30 years was chosen for present worth costing purposes only. Under CERCLA, remedial actions must continue as long
as hazardous substances, pollutants, or contaminants remain at the site.

Notes: HRC® — Hydrogen Release Compound®

LUC - Land Use Control

ORC® — Oxygen Release Compound®
PRB — Permeable Reactive Barrier

RG - Remediation Goal

Estimated Present Worth Cost of 5-year reviews over 30-year period = $29,000.

470102001

2-25
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the LUCs that restrict site access and | and devel opnent woul d have to be enforced
indefinitely.

Addi tional soil cover would involve the placenment of an estimated 7,800 yd3 of native soil
and grading those areas to required contours. The goal for placing additional soil would
be a mninumof 1.5 feet of native soil cover over the entire landfill area.

This alternative would prevent the direct contact pathway and neet the mninmumlandfill
cover requirenents (for presunptive renedy). It would rely on MNA to address organic
contami nation in groundwater. Monitoring would include both groundwater and surface water
nonitoring to assess the progress of natural attenuation.

Fi ve-year site reviews would continue indefinitely to confirmthat the LUCs restricting
site access and | and devel opnent are being enforced. The estinated capital costs would be
$169, 000. Annual O8M costs woul d be $46,000 for the first 2 years and $24, 000 thereafter.

Alternative N-3: Native Soil Cover, Goundwater Extraction and Treatnment, D scharge to
Infiltration Gallery, LUCs, and Munitoring

This alternative (estimated present worth cost of $1,969,000) consists of the foll ow ng
conponent s:

. Site access and future usage restrictions.

. Placing 1.5 feet of clean cover at |ocations w thout adequate |landfill cover.

. Extraction of groundwater.

. On-site treatnent using air stripping and netals precipitation to renove VOCs and
netal s.

. Di scharge of treated water to an infiltration gallery.

. Moni toring for cover maintenance, treatnent system performance, and groundwat er
condi tions.

. Fi ve-year site reviews.

The el ements of LUCs and native soil cover would be simlar to those described for
Alternative N-2. Renoval of contam nated groundwater would include installation of four 4-
inch extraction wells equipped with subnersible punps for a total flowrate of 18 gallons
per minute (gpm. Treatnent woul d include iron and manganese renoval via green sand
filters, and VOC renoval using a low profile air stripping unit. Treated groundwater with
contam nant | evels bel ow the correspondi ng PRG woul d be di scharged through an
infiltration gallery located within the golf course area for subsurface discharge.
Qperation of the treatment systemwould last for 9 years.

Fi ve-year reviews woul d evaluate site conditions and treatnment plant and nonitoring data.
Fi ve-year site reviews would continue indefinitely to confirmthat the LUCs restricting
site access and | and devel opnent are being enforced. The estinated capital costs would be
$169, 000. Annual O&M costs woul d be $112,000 for years 1-2, $94,000 for years 3-9, and
$20, 000 thereafter.

Alternative N4: Native Soil Cover, Goundwater Extraction, D scharge to POTW LUCs, and
Moni toring

This alternative (estimated present worth cost of $1,257,6000) consists of the foll ow ng
conponent s:

. Site access and future usage restrictions.

. Placing 1.5 feet of clean cover at |ocations w thout adequate |andfill cover.
. Moni toring for cover mai ntenance and groundwater contam nation.

. Extraction of groundwater using four extraction wells.

. Di scharge of water to POTW

. Fi ve-year site reviews.



The el enents of LUCs, native soil cover, and groundwater extraction would be simlar to
those described for Alternative NN3. Extracted groundwater woul d be discharged directly to
the Gty of Orlando POTWw thout prior treatment. Mnitoring would involve sanpling of the
extracted groundwater prior to discharge to the sewer line (POTW and both groundwater and
surface water periodic nonitoring to assess the progress of renediati on. The period of
treatnment would be for 9 years, and nonitoring wells and surface water woul d be sanpl ed
for a period of 30 years.

Fi ve-year reviews woul d evaluate site conditions, groundwater extraction system and
nonitoring data. Site reviews would continue indefinitely to confirmthat the LUCs
restricting site access and | and devel opnent are being enforced. The estinated capital
costs woul d be 427,000. Annual O&M costs woul d be $72,000 for years 1-2, $54,000 for years
3-9, and $20,000 thereafter.

2.9.2 Detailed Description of Renedial Aternatives for the Southern Area

Alternative S-1: No Action

The No Action alternative (estinmated present worth cost of $29,000) would nmaintain the
site at current levels of inpact and environnental conditions. Only adnministrative

actions, which include a 5-year review, would be taken. This alternative does not address
the wastes that are present or the inpacted groundwater. No renedi al response or long-term
noni toring woul d occur. This alternative would not be protective of human health and the
environnent, but was retained to provide a baseline for conparison to the other
alternatives (as required by CERCLA). The estinated present worth cost to inplenent
Alternative S 1 includes a periodic cost of $8,080 for conducting the 5-year reviews over
a 30-year nonitoring period, and a capital cost of $0.

Alternative S-2: LUCs and Mnitoring

This alternative (estinated present worth cost of $671,000 over a 30-year period) consists
of the followi ng conponents:

. Site access and future usage restrictions.

. Moni toring for groundwater contam nation along with long-termnonitoring for natural
attenuati on paraneters.

. Fi ve-year site reviews.

LUCs woul d be inplenented to control or elimnate exposure pathways to COCs at the site.
Site restrictions would be enacted to prohibit unauthorized intrusive activity within the
landfill boundary, to restrict access to areas, and to ban using groundwater as a drinking
wat er supply. Land use plans and property deeds for |and near the golf course would be
annotated for land in the vicinity of the southern area of QU 2. The extent of property to
be controlled would include |and in between the fence and canals, presently owned by the
Geater Olando Aviation Authority (GDAA). The property deeds would be annotated to
indicate that groundwater extraction for potable use in the area coul d pose an
unacceptable health risk if consuned wi thout treatment. The agency currently responsible
for admnistering well installation permts would be requested not to issue pernmits for
potable wells screened within the Surficial Aquifer. These groundwater use restrictions
woul d be renoved only when a 5-year site review indicates that FDEP drinki ng water

st andards have been achieved. Qther portions of the LUCs that restrict site access and

I and devel opent woul d have to be enforced indefinitely.

This alternative would rely on natural attenuation for addressing the organi ¢ contam nants
in the groundwater and surface water. Evaluation of data suggests that natural attenuation
of groundwater has been in progress at the southern area of QU 2.

Fi ve-year reviews would evaluate site conditions and nonitoring data to determ ne whet her
this alternative remains appropriate for the southern area of QU 2. Site reviews woul d
continue indefinitely to confirmthat the LUCs restricting site access and | and



devel opnent are being enforced. The estinmated capital costs would be $32,000. The annual
&M costs woul d be $45,000 for the first 2 years, and $23,000 thereafter.

Alternative S-3: Enhanced Bi odegradation, LUCs, and Mnitoring

This alternative (estinated present worth cost of $1,639,000 over a 30-year period)
consi sts of the followi ng conponents:

. Site access and future usage restrictions.
. Moni toring for groundwater contam nation and natural attenuation paraneters.
. Injection of enhancenent chem cals such as Hydrogen Rel ease Conpound (HRC® and

Oxygen Rel ease Conpound (ORCR) into the areas of chlorinated hydrocarbon
contami nation to accelerate in situ biodegradation.

. Nat ural attenuation of residual organic contam nation.

. Fi ve-year site reviews.

This alternative would utilize biodegradation enhancenent chenicals such as HRC® and
to increase the reaction rate of natural attenuation processes already underway. The FS
provides a prelimnary |ayout of injection points. The best nmethod to deliver these
chemcals into the subsurface is to inject the material using direct push hydraulic

equi pnent. Site-specific pilot studies would be required to deternmine the suitability of
these chemcals for the site and anmount of chemicals needed to neet the target |evels.

LUCs would be similar to Alternative S-2. Mnitoring would involve both groundwater and
surface water to assess the progress of enhanced bi odegradati on and natural attenuation.
Fi ve-year reviews would evaluate site conditions and nonitoring data to determ ne whet her
this alternative remains appropriate for the southern area of QU 2. Site reviews woul d
continue indefinitely to confirmthat the LUCs restricting site access and | and

devel opnent are being enforced. The estimated capital costs would be $405, 000. The annual
O&M costs woul d be $206, 000 for years 1-2, $184,000 for years 3-4, and $23,000 thereafter.

Alternative S-4: Goundwater Extraction and Treatnent, Discharge to Infiltration Gallery,
LUCs, and Mnitoring

This alternative (estinated present worth cost of $2,660,000 over a 30-year period)
consi sts of the followi ng conponents:

. Site access and future usage restrictions.

. Extraction of groundwater.

. On-site groundwater treatnent using air stripping to renove VCCs.

. Di scharge of treated water to an infiltration gallery.

. Moni toring for treatnment system perfornance and groundwater conditions.
. Fi ve-year site reviews.

This alternative involves renoval and treatnent of contam nated groundwater. A prelimnary
layout for this systemis provided in Section 5.2.4 of the FS (Tt NUS, 2002a). The
extraction systemwoul d consist of five 4-inch wells with a total flowrate of 37 gpm
Extracted groundwater woul d be treated for the renoval of benzene, TCE, and vinyl chloride
through air stripping. No off-gas treatnent would be required, as determned in the FS.
Treated water with contam nant | evels bel ow reinjection requirenments would be di scharged
through an infiltration gallery located in the golf course area.

Periodic nonitoring would be required for both groundwater and surface water to assess the
progress of renediation. The treatnent systemwould be in operation for an estinmated 18
years. The el enents of LUCs would be sinmlar to Alternative S-2.

Fi ve-year reviews woul d evaluate site conditions and nonitoring data to determ ne whet her
this alternative remains appropriate for the southern area of QU 2. Site reviews woul d
continue indefinitely to confirmthat the LUCs restricting site access and | and

devel opnent are being enforced. The estinmated capital costs would be $1,206,000. The



annual O&M costs woul d be $116,000 for years 1-2, $99,000 for years 3-4, and $19, 000
thereafter.

Alternative S-5: Limted Containnent using Sheet Piles, PRBs, LUCs, and Mnitoring

This alternative (estinated present worth cost of $4,140,000 over a 30-year period)
consi sts of the followi ng conponents:

. Site access and future usage restrictions.

. Approxi mately 2,000 feet of sheet piling along the canal to prevent contam nated
groundwater flow into the canals.

. Installing zero valent iron (ZVI) PRB as gates in the contained area to provide in
situ treatment of chlorinated organi ¢ conpounds in groundwater

. Nat ural attenuation of residual organic contam nation (e.g., benzene)

. Moni toring for cover maintenance, PRB performance, and groundwater conditions al ong
with natural attenuation paraneters.

. Fi ve-year site reviews.

Alternative S-5 involves partial containnent of the southern area of QU 2 and treatnent of
cont am nated groundwat er through in situ PRBs. The contai nment woul d be provi ded by
installation of a sheet pile wall on the eastern edge of the southern area of OR. The
PRBs woul d be installed such that they woul d address contami nation in both the shall ow and
internedi ate zones of the aquifer. ZVI would be used as the reactor nedia; however, field
studies would be required to assure the suitability of the zZV

Periodic nonitoring would be required for both groundwater and surface water to assess the
progress of renediation. The period of in situ treatnent systemwould be an estimated 30
years. The el enents of LUCs would be sinmlar to Alternative S-2.

Fi ve-year reviews woul d evaluate site conditions, PRB treatnment, and nonitoring data to
determ ne whether this alternative remains appropriate for the southern area of QU 2. Site
reviews woul d continue indefinitely to confirmthat the LUCs restricting site access and

| and devel oprment are being enforced. The estinmated capital costs woul d be $3, 501, 000. The
annual O&M costs woul d be $45,000 for the first 2 years and $23,000 thereafter

Alternative S-6: Extended containnent using Sheet Piles, PRBs, LUCs, and Monitoring

This alternative (estinated present worth cost of $5,953,000 over a 30-year period)
consi sts of the followi ng conponents:

. Site access and future usage restrictions.
. Approxi mately 5,000 feet of sheet to isolate the southern area of QU 2.
. Installing ZVI PRB as a gate along the southern edge of the landfill to provide in

situ treatment of chlorinated organi ¢ conpounds in groundwater
. Nat ural attenuation of residual organic contam nation (e.g., benzene).

. Moni toring for cover mai ntenance, PRB performance, and groundwater conditions al ong
with natural attenuation paraneters.

. Fi ve-year site reviews.

Alternative S-6 is simlar to Aliternative S 5; however, it provides total containnment of



the southern area of QU 2. Section 5.2.6.1 of the FS (Tt NUS, 2002a) provides a detail ed
description of this alternative. Periodic nmonitoring would be required for both
groundwat er and surface water to assess the progress of renediation. The period of in situ
treatnment systemwoul d be an estinated 30 years. The el enents of LUCs would be simlar to
Al ternative S 2.

Fi ve-year reviews woul d evaluate site conditions, PRB treatnment, and nonitoring data to
determ ne whether this alternative remains appropriate for the southern area of QU 2. Site
reviews woul d continue indefinitely to confirmthat the LUCs restricting site access and

| and devel oprment are being enforced. The estinmated capital costs woul d be $5, 314, 000. The
annual O&M costs woul d be $45,000 for the first 2 years and $23,000 thereafter

2.10 SUMVARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

In selecting the preferred alternatives for QU 2 to address the mininmumlandfill cover
requi renents and groundwater contami nation, the nine CERCLA criteria were used to eval uate
the alternatives developed in the FS. The first seven are technical criteria, based on the
degree of protection of the environnent, cost, and engineering feasibility issues. The
alternatives were further evaluated, based on the final two criteria: acceptance by the
USEPA and FDEP and acceptance by the commnity. These nine criteria can be categorized
into three groups: threshold criteria, primary balancing criteria, and nodifying criteria
as shown bel ow.

Threshold Criteria

1. Overall protection of human health and the environment
2. Conpliance with applicable or relevant and appropriate requirenents (ARARs)

Prinmary Balancing Oiteria

Long-term effecti veness and per nanence

Reduction of toxicity, nobility, or volume through treatnent
Short-term effectiveness

I npl enentability

Cost

agrwDbdE

Mdifying Criteria

1. Federal and state acceptance
2. Comuni ty acceptance

Based on eval uation of the alternatives against these criteria, Alternative N2 (for the
northern area) and Alternative S-2 (for the southern area) were selected as the preferred
alternatives for QU 2.

Tables 2-8 and 2-9 contain a sunmary of the conparative evaluation of alternatives for
QU 2.

2.11 PRI NCI PAL THREAT WASTES

Principal threat wastes are those source materials considered to be highly toxic or highly
nobi |l e that generally cannot be reliably contained, or would present a significant risk to
human health or the environnent shoul d exposure occur. Contam nated groundwater generally
is not considered to be a source naterial. The source naterials at QU 2 (buried | andfil
wast es and contam nated groundwater) are not considered to be principal threat wastes
therefore, this ROD does not address these types of wastes



2.12 SELECTED REMEDY

2.12.1 Summary of Rationale for Renedy Sel ection

Based on consideration of the requirenents of CERCLA, the NCP, the USEPA, the FDEP, and

public comments, a renedy has been selected to address the mninumlandfill cover

requi renents and groundwater contami nants at QU 2. After consideration of the conditions
at QU 2, conparison of cleanup alternatives, and consideration of the proposed reuse of

the area, the OPT proposed a conbination of the follow ng two alternatives:

. Alternative N2, Native soil cover, LUCs, and nonitoring.
. Alternative S-2, LUCs and nonitoring.

This remedy was recommended by the OPT for the follow ng reasons:

. The two | RAs conducted at QU 2 reduced the hunman health risk due to surface soil
contami nation. The placenent of additional soil cover and inplenentati on and
enforcenent of LUCs will minimze the potential risk due to direct contact with
landfill naterials.

. Detected concentrations of benzene, TCE, vinyl chloride, iron, and nanganese are in
excess of the FDEP GCTLs; however, they do not present an unacceptable threat to
human health or the environnent under the current and foreseeable future site use
scenari o because groundwater use will be restricted.

. The size of the groundwater contaminant plune is snall, and there is no evidence of
ongoi ng cont am nant m gration.

The preferred remedi al action presented in the Proposed Plan (TtNUS, 2002b) was nade
avail able for public coment in ------------- 2002. No coments were received fromthe

public regarding the plan.

2.12.2 Renmedy Descri ption

The remedy selected to address the potential risk fromgroundwater is a conbination of two
renmedial alternatives as defined in the FS (Tt NUS, 2002a) and the Proposed Pl an (Tt NUS,
2002b). For the northern groundwater plunme, Alternative N-2, Native Soil Cover, LUCs, and
Monitoring, will be inplenmented. For the southern groundwater plune, Alternative S-2, LUCs
and Monitoring, will be inplenented.

The nmj or conponents of the selected renedy are as foll ows:

. Restrictions to site access and usage.

. Placing 1.5 feet of clean cover at |ocations w thout adequate |landfill cover.
. Moni toring for cover mai ntenance and groundwater contam nation.

. Long-termnonitoring of groundwater for natural attenuation paraneters.

. Long-termnonitoring of maintenance of the landfill cover.

. Fi ve-year site reviews.

For the northern plune, this remedy prevents the direct contact pathway and neets m ni num
landfill cover requirements (for presunptive remedy). Additionally, MNA will be

i mpl enented for addressing organic contam nation in groundwater. For the southern plune,
this renmedy relies on MNA of groundwater and does not actively address existing and
potential future contam nation.

LUCs will be inplenented to control or elimnate pathways of exposure to COCs. LUCs will
include site restrictions to prohibit unauthorized intrusive activity within the landfill

boundary and a ban of using groundwater as a drinking water supply.

For the northern plune area, |and use plans and property deeds for | and near the golf



TABLE 2-8

COMPARISON OF CLEANUP ALTERNATIVES - NORTHERN AREA PLUME

OPERABLE UNIT 2
NTC, ORLANDO

Rev.0
02/22/02

Evaluation Criteria

Alternative N-1
No Action

Alternative N—2
Native Soil Cover
LUCs
Monitoring

Alternative N-3
Native Soil Cover
Groundwater Extraction and Treatment,
Discharge to Infiltration Gallery,
LUCs and Monitoring

Alternative N-4
Native Soil Cover
Groundwater Extraction
Discharge to POTW
LUCs and Monitoring

Protects Human Health and
the Environment

Would not be protective
because residential
development could occur
that would result in
unacceptable risks to human
receptors.

Would be protective by preventing direct human
contact with landfill contents, by preventing
residential development, and by detecting any
potential migration of contaminants through
groundwater and surface water monitoring.

Would be protective by preventing direct human
contact with landfill contents, by remediating
contaminated groundwater, by preventing
residential development, and by detecting any
potential migration of contaminants through
groundwater and surface water monitoring.

Would be protective by preventing direct human
contact with landfill contents, by remediating
contaminated groundwater, by preventing
residential development, and by detecting any
potential migration of contaminants through
groundwater and surface water monitoring.

Meets Federal and State
Requirements

Would not comply

Would comply

Would comply

Would comply

Long-term Effectiveness and
Permanence

Would have no long-term
effectiveness or permanence
because there would be no
protection from contaminants
remaining on-site.

Would be long-term effective and permanent.
Additional soil cover would be permanent and
effective on a long-term basis in providing
protection against direct contact. The prevention of
residential development through deed restrictions
and monitoring to evaluate potential migration of
contaminants would provide long-term
effectiveness and permanence.

Groundwater collection and treatment using air
stripping and metal oxidation is a proven and
established technology that would provide
long-term reliability and effectiveness. Additional
soil cover would be permanent and effective on a
long-term basis in providing protection against
direct contact. The prevention of residential
development through deed restrictions and
monitoring to evaluate potential migration of
contaminants would provide long-term
effectiveness and permanence.

Groundwater extraction is a proven technology as
is treatment at a POTW. The long-term reliability
and effectiveness of the system are proven.
Additional soil cover would be permanent and
effective on a long-term basis in providing
protection against direct contact. The prevention of
residential development through deed restrictions
and monitoring to evaluate potential migration of
contaminants would provide long-term
effectiveness and permanence.

Reduces Toxicity, Mobility,
or Volume through
Treatment

Would not achieve reduction
of toxicity, mobility, or
volume of contaminants
through treatment but may
achieve some reduction
through natural processes.

Groundwater with chemical concentrations above
PRGs would remain in the subsurface until natural
attenuation processes act on them. Reduction of
toxicity may occur only through natural processes.
Natural biodegradation would be documented
through monitoring.

Treatment using air stripping and metals oxidation
would offer reduction in volume. High levels of
removal would be achieved through the treatment
steps of this alternative.

Extracting contaminated groundwater with
treatment at a POTW would offer reduction in
toxicity. Groundwater with concentrations of COCs
above PRGs would be treated at the POTW. High
levels of removal would be achieved through
treatment at the POTW.

Short-Term Effectiveness

Would not result in short-
term effectiveness because
risks to site workers would
adversely impact the
surrounding community and
would also not achieve the
RAOs or PRGs.

Would result in slight risk to site workers during
placement of native soil cover and during sampling
activities. However, common engineering practices
would minimize such risks.

Would result in medium risk to site workers during
placement of native soil cover, construction of
treatment system, and during sampling activities.
However, common engineering practices would
minimize such risks.

Would result in medium risk to site workers during
monitoring well installation, placement of native
soil cover and during sampling activities. However,
common engineering practices would minimize
such risks.

Implementability

Would be simple to
implement because no
action would occur.

Would be readily implementable. The soil cover
and monitoring wells could be readily installed.

Would be readily implementable. Treatment
system components, native soil cover, and
monitoring wells could be readily installed.

Would be readily implementable. Materials and
labor are readily available for installing extraction
wells and monitoring wells.

State Acceptance

To be determined after the public comment period.

Community Acceptance

To be determined after the public comment period.

Cost:

Goals

Capital $0 $169,000 $834,000 $427,000

Operation and $8,080 $46,000 for years 1-2 $112,000 for years 1-2 $72,000 for years 1-2

Maintenance $24,000 for years 3-30 $94,000 for years 2-9 $54,000 for years 3-9
$20,000 for years 10-30 $20,000 for years 10-30

Cost (present worth) $29,000 $824,000 $1,969,000 $1,257,000

Time to Reach Cleanup Indefinite 30 years 9 years 9 years

Notes:

The nine evaluation criteria are those required by CERCLA.
Shading indicates the preferred alternative.
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TABLE 2-9

COMPARISON OF CLEANUP ALTERNATIVES - SOUTHERN AREA PLUME

OPERABLE UNIT 2
NTC, ORLANDO

Rev.0
02/22/02

Evaluation Criteria

Alternative S-1
No Action

Alternative S-2
LUCs
Monitoring

Alternative S-3
Enhanced
Biodegradation
LUCs, and Monitoring

AlternativeS-4
Groundwater Extraction
and Treatment,
Discharge to Infiltration
Gallery, LUCs, Monitoring

Alternative S-5
Limited containment
PRBs
LUCs, and
Monitoring

Alternative S-6
Extended containment
PRBs
LUCs, and Monitoring

Protects Human
Health and the
Environment

Would not provide adequate
protection of human health
and the environment. No
action would allow
unacceptable risks to human
health and the environment.

Would offer adequate, human health
protection. Monitoring would indicate
whether migration of contaminated
groundwater was occurring. As long
as migration would not occur,
adequate protection to the
environment would be provided by
this alternative.

Would offer adequate human
health protection through
accelerated biodegradation
processes and restricting the
usage of groundwater until PRGs
are achieved.

This alternative provides a high
level of protection of human
health and the environment.

This alternative provides a high
level of protection of human
health and the environment
because it contains groundwater
and prevents it from flowing
off-site.

This alternative provides a high
level of protection of human
health and the environment
because it contains groundwater
and prevents it from flowing
off-site.

Meets Federal and
State Requirements

Would not attain the PRGs

Would comply

Would comply

Would comply

Would comply

Would comply.

Long-term
Effectiveness and
Permanence

Existing cover would be
adequate; however, lack of
proper inspection and
maintenance would lower
the long-term effectiveness.
This alternative has no other
measures that provide
long-term effectiveness or
permanence.

Would be long-term effect and
permanent. LUCs with groundwater
use restrictions would prevent
potential human exposure and
consumption on a long-term basis.

Would be long-term effect and
permanent. LUCs with
groundwater use restrictions
would prevent potential human
exposure and consumption on a
long-term basis.

Groundwater extraction and
treatment using air stripping is a
proven and established
technology that provides
long-term reliability and
effectiveness.

Containment is effective in
preventing off-site migration. This
technology is long-term reliable
and effective.

Containment is effective in
preventing off-site migration. This
technology is long-term reliable
and effective.

Reduces Toxicity,
Mobility, or Volume
through Treatment

Groundwater with chemical
concentrations above PRGs
would remain in the
subsurface. Reduction of
toxicity, mobility, or volume
might occur through natural
processes, although it would
not be documented in the
absence of monitoring.

Groundwater with chemical
concentrations above PRGs would
remain in the subsurface. Reduction
toxicity, mobility, or volume might
occur through natural processes,
although it would not be
documented in the absence of
monitoring.

Enhanced biodegradation and
natural attenuation would lower
chemical concentrations to PRG
levels over a period of time.
Reduction of toxicity, mobility, or
volume would occur through
natural processes, and would be
documented through monitoring.

Treatment using air stripping
would offer reduction in volume.
High levels of removal would be
achieved through the treatment
steps of this alternative.

Treatment using PRBs would
offer reduction in toxicity. High
levels of removal would be
achieved through the treatment
steps of this alternative.

Treatment using PRBs would
offer reduction in toxicity. High
levels of removal would be
achieved through the treatment
steps of this alternative.

Short-term
Effectiveness

Because no remedial
activities are associated with
the implementation of this
alternative, no short-term
efffects would occur.

A low short-term risk to workers, the
community, and the environment
would occur during installation of
monitoring wells. However, these
risks could be controlled by following
standard practices.

Short-term risks to workers, the
community, and the environment
would be low during the injection
of HRC® and ORC® into the
subsurface.

Short-term risks to workers and
the environment would be
medium during the construction
of the air stripping facility and
installing extraction wells.

Short-term risks to workers, and
the environment would be high.

Short-term risks to workers, and
the environment would be high.

Implementability

No technical
implementability issues
exist.

Would be readily implementable.
Monitoring wells could be readily
installed.

Would be readily
implementable.

Would be readily implementable.

Would be readily implementable.

Would be readily implementable.

State Acceptance

To be determined after the public comment period.

Community Acceptance

To be determined after the public comment period.

Cost:

Capital
Operation and
Maintenance

Cost (present
worth)

$0
$8,080

$29,000

$32,000
$45,000 for years 1-2
$23,000 for years 3-20

$671,000

$405,000

$206,000 for years 1-2
$184,000 for years 2-4
$23,000 for years 5-30

$1,639,000

$1,026,000

$116,000 for years 1-2
$99,000 for years 3-4
$23,000 for years 5-30

$2,660,000

$3,501,000
$45,000 for years 1-2
$23,000 for years 3-30

$4,140,000

$5,314,000
$45,000 for years 1-2
$23,000 for years 3-30

$5,953,000

Time to Reach

Cleanup Goals Indefinite 30 years 30 years 30 years 30 years 30 years
Notes:
The nine evaluation criteria are those required by CERCLA.
Shading indicates the preferred alternative.
470102001 2-36 CTO 0024
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course will be annotated to indicate that groundwater extraction for potable use in the
area coul d pose an unacceptable health risk if consuned without treatnment. Simlarly, for
the southern plume area, |and use plans and property deeds for |and near the golf course
will be annotated for land in the vicinity of the southern area of QU 2. The extent of
property to be controlled includes land in between the fence and canals, presently owned
by GOAA. The agency currently responsible for admnistering well installation permits wll
be requested not to issue permts for potable wells screened within the Surficial Aquifer
These groundwater use restrictions will be renoved only when a 5-year site review

i ndi cates that FDEP drinking water standards have been achi eved

In the northern plune area, additional soil cover involves the placenent of an estimated
7,800 yd3 of native soil and grading those areas to required contours (Figure 2-6). The

goal for placing additional soil is a mninumof 1.5 feet of native soil cover over the
entire landfill area. This would prevent the direct contact pathway and neet the m ni num
landfill cover requirenents (for presunptive renedy).

The selected remedy will rely on MNA to address organic contamination in both the northern
and sout hern groundwat er plume areas. Mnitoring will include both groundwater and surface
water nonitoring to assess the progress of natural attenuation

For both the northern and southern plune areas, 5-year site reviews will evaluate site
conditions and nonitoring data to determ ne whether this selected renedy remains
appropriate for QU 2. Site reviews will continue indefinitely to confirmthat the LUCs
restricting site access and | and devel opment are bei ng enforced.

Tabl es 2-10 and 2-11 sumari ze the eval uation of the selected renedy for the northern and
sout hern plunes, respectively, against the nine CERCLA criteria

2.12.3 Cost Sunmmary

The sumof the present worth costs for Alternatives N-2 ($824,000) and S-2 ($671,000) is
$1, 495,000. This represents the estimated cost to inplenment the selected renedy to address
the landfill cover inprovenents and groundwater contamination at QU 2. The information in
the cost estinmate summary tabl es (Appendix B, Tables B-1 and B-2) is based on the best
avai l abl e i nfornmation regardi ng the anticipated scope of the renedial alternative. Changes
in cost elenents are likely to occur as a result of new information and data collected
during the engineering design of the renedial alternative. Major changes nay be docunented
in the formof a nemobrandumin the Admi nistrative Record file, an explanation of
significant differences, or a ROD anendnent. The estinmate is an order-of - magni t ude

engi neering cost estimate expected to be within the range of +50 to -30 percent of the
actual project cost.

2.12. 4 Expect ed Qut cone of Sel ect ed Renedy

The selected renmedy is expected to achieve the RAGs established for the site:

. M nim ze the potential for human ingestion, inhalation, or dernal contact of soil
sedi nent, and groundwater containing chenmicals that exceed regulatory requirenents
or risk-based acceptabl e exposure | evels.

. Prevent |eaching of chemcals fromsoil, sedinent, or landfill material that would
result in groundwater concentrations in excess of either the FDEP GCTLs for organic
conmpounds or the site-specific background screening |evels for inorgani c conpounds.

. Restore the surface water and the Surficial Aquifer groundwater to the FDEP GCTLs
for organic conpounds and site-specific background screening |evels for inorganic
conpounds.

Natural attenuation is expected to ultinately restore the groundwater quality of the
shal | ow zone of the Surficial Aquifer in the northern area of QU 2 to the FDEP GCTLs for
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TABLE 2-10

SUMMARY EVALUATION OF SELECTED REMEDY

ALTERNATIVE N-2 FOR NORTHERN PLUME

OPERABLE UNIT 2
NTC, ORLANDO

Evaluation Criteria

Assessment

Overall Protection of
Human Health and the
Environment

Provides a sufficient level of human health protection. The combination of
additional soil cover and implementation of land and groundwater use
restrictions will ensure that public health and the environment are properly
protected.

Compliance with ARARs

Meets chemical-specific ARARs through LUCs.
Meets action-specific ARARs if construction and sampling of monitoring
wells meet PPE requirements.

Long-term Effectiveness
and Permanence

Additional soil cover provides long-term effective protection against direct
contact with landfill contents.

The prevention of residential development through deed restrictions coupled
with long-term monitoring would effectively prevent exposure from
groundwater ingestion.

Management is required for estimated 30 years.

Reduction of Toxicity,
Mobility, or Volume
through Treatment

This alternative would not actively reduce toxicity, mobility, or volume of
contaminated groundwater. Reduction of toxicity may occur through natural
processes that would be documented through MNA.

Short-term Effectiveness

Drinking water standards would not be achieved in the foreseeable future.
Groundwater use restrictions will provide short-term effectiveness in
protecting the public from existing contaminants.

There would be slight exposure to workers performing groundwater
monitoring and placing native soil cover.

Implementability

Placement of additional soil cover, groundwater use restrictions,
groundwater monitoring, and 5-year reviews are easily implemented.

Total Cost

Present worth cost estimate is $824,000.

Federal and State
Acceptance

The USEPA and FDEP have concurred with the selected remedy.

Community Acceptance

The community has been given the opportunity to review and comment on
the selected remedy. No comments were received.

Notes: ARAR
FDEP
LUC
MNA
PPE
USEPA

470102001

applicable or relevant and appropriate requirement
Florida Department of Environmental Protection
land use control

monitored natural attenuation

personal protective equipment

U.S. Environmental Protection Agency
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TABLE 2-11

SUMMARY EVALUATION OF SELECTED REMEDY

ALTERNATIVE S-2 FOR SOUTHERN PLUME

OPERABLE UNIT 2
NTC, ORLANDO

Evaluation Criteria

Assessment

Overall Protection of
Human Health and the
Environment

Protective of future land and groundwater use receptors by implementing
land and groundwater-use restrictions. Groundwater monitoring will
determine if plume migrates beyond the groundwater use restriction
boundary.

Compliance with ARARs

Meets chemical-specific ARARs through LUCs.

Meets action-specific ARARSs if construction and sampling of monitoring
wells meet PPE requirements.

Long-term Effectiveness
and Permanence

The prevention of residential development through deed restrictions
coupled with long-term monitoring would effectively prevent exposure from
groundwater ingestion.

Management is required for estimated 30 years.

Reduction of Toxicity,
Mobility, or Volume
through Treatment

This alternative would not actively reduce toxicity, mobility, or volume of
contaminated groundwater. Reduction of toxicity may occur through natural
processes that would be documented through MNA.

Short-term Effectiveness

Drinking water standards would not be achieved in the foreseeable future.
Groundwater use restrictions will provide short-term effectiveness in
protecting the public from existing contaminants.

There would be slight exposure to workers during installation of monitoring
wells and performing groundwater and surface water monitoring.

Implementability

Land and groundwater use restrictions, groundwater monitoring, and 5-year
reviews are easily implemented.

Total Cost

Present worth cost estimate is $671,000

Federal and State
Acceptance

The USEPA and FDEP have concurred with the selected remedy.

Community Acceptance

The community has been given the opportunity to review and comment on
the selected remedy. No comments were received.

Notes: ARAR
FDEP
LUC
MNA
PPE
USEPA

470102001

applicable or relevant and appropriate requirement
Florida Department of Environmental Protection
land use control

monitored natural attenuation

personal protective equipment

U.S. Environmental Protection Agency

2-41 CTO 0024



organi ¢ conpounds, and to site-specific background screening val ues for inorganic
conpounds. Benzene was the only organic COC present at very |ow concentrations (maxi num of
3.4 ug/L). lIron and nanganese were the only inorgani c conpounds exceedi ng PRG | evel s.

Nat ural attenuation (including dilution) mght be able to achi eve groundwater cleanup
goal s over a period of tine. Based on current groundwater data, the tine frane for
achieving PRGs is estimated at 5 years. As soon as the LUCs are inplenmented and the
additional soil cover is installed, the first two RAGs will be net. However, to achieve
the third RAO nay take 30 years or nore due to the presence of landfill material. Any
potential transport of contam nants to nearby bodies of water would not be halted by this
alternative other than through natural processes.

Natural attenuation is expected to ultinately restore the groundwater quality of the
shal l ow and internedi ate zones of the Surficial Aquifer in the southern area of QU 2 to
the FDEP GCTLs for organi c conpounds and to site-specific background screening val ues for
i norgani ¢ conmpounds. The organi ¢ conpounds benzene, TCE, and vinyl chloride currently
exceed PRGs in groundwater. Natural attenuation processes (including dilution) wll
eventual |y reduce contami nant concentrations in the groundwater to Florida GCTLs.

Achi eving PRG and RAGCs nmay take 30 or nore years due to the presence of |andfil

nmateri al

I mpl emrentation of LUCs in the formof groundwater use restrictions will prevent exposure
and consunpti on of contam nated groundwater. FDEP |andfill cover requirenents would be
net, and presunptive renedy requirenents for landfills would be partially net.

Avai | abl e | and uses upon achi eving cleanup levels. Land use at QJ 2 will remain public
use. The Navy plans to transfer the site to the Gty of Olando. Deed restrictions will be
pl aced as part of the reuse plan because of the landfill underlying the golf course.

Final cleanup |levels for each nmedium The FS selected only groundwater COCs to be
eval uated. PRGs were established for the COCs as foll ows:

coC PRG (u@l)
Benzene 1
Tri chl or oet hene 3

Vi nyl chloride 1
Iron 1227
Manganese 50

The PRGs for benzene, TCE, and vinyl chloride are the FDEP GCTLs. For iron and nanganese
the PRGs are site-specific background screening val ues

2.13 STATUTORY DETERM NATI ONS
This section provides a brief, site- specific description of how the sel ected renedy
satisfies the statutory requirenents of CERCLA 121 [as required by NCP 300.430 (f) (5)

(ii)], and explains the 5-year review requirements for the selected renedy.

Protection of Hunman Health and the Environnent

The selected renedy (Alternatives NN2 and S-2) is consistent with the Navy's IR program
CERCLA, and the NCP. The selected renedy is protective of human health and the
envi ronnent .

The sel ected renedy elimnates, reduces, or controls risks by placing additional soi

cover on portions of the northern area of the landfill, nonitoring groundwater and surface
water in the northern and southern areas to assess natural attenuation, and inplenenting
LUCs for the northern and southern areas to restrict site access and groundwater use.

No unacceptabl e short-termrisks or cross- nedia inpacts will be caused by inplenentation
of the remedy. Conparison of the selected renedy to the nine USEPA evaluation criteria is



summari zed in Tables 2-10 and 2-11.

Conpliance with ARARs

The sel ected renedy neets chem cal -specific ARARs through LUCs. For the southern area
ARARs will be nmet if the construction and sanpling of nonitoring wells nmeet PPE
requi renents.

Tabl e 2-12 provides a summary of ARARs and to be considered (TBC) gui dance specific to the
sel ect ed renedy

Cost-Effectiveness and Uilization of Permanent Sol utions

The selected renedy is cost effective and provi des a bal ance between cost and overal
effectiveness in the protection of human health and the environnent. Pernanent sol utions
and treatment are utilized to the nmaxi mum practicabl e extent. However, the selected renmedy
does not provide for treatnent of the groundwater contam nation other than that occurring
t hrough natural processes. LUCs (for site access restrictions and groundwater use
restrictions) and nonitoring will be used to ensure that the public health and environnent
are protected. The renedy provides the best trade- off anmbng the alternatives eval uated
with respect to the bal ancing and nodi fying evaluation criteria listed in Tables 2-8 and
2-9.

Pref erence for Treatnent

The statutory preference for treatnment is not net for the groundwater contam nation
However, data collected during the post-Rl investigation of the southern plune area
denonstrate that natural attenuation of the VOC plunme is occurring beneath the landfill.

Fi ve-year Revi ew Requi renents

Site reviews will occur every 5 years to evaluate the site conditions and nonitoring data
to determ ne when PRGs are attained in the both the northern and southern plunes. Al though
groundwat er PRGs may be attai ned, the 5-year reviews nust continue indefinitely to insure
the continued i npl ementation and enforcenent of the | and site access and devel opnent
restrictions conponents of the LUCs. The site conditions evaluation will include an
assessnent of the groundwater conditions and progress of natural attenuation processes
This revi ew process would ensure that Florida surface water standards are not exceeded

2.14 DOCUMENTATI ON CF S| GNI FI CANT CHANGES

The Proposed Plan (TtNUS, 2002a) for QU 2 was rel eased for public comment in

2002. The Proposed Plan identified Alternative-2, Native Soil Cover, LUCs, and Monitoring
as the preferred alternative for the northern area. Alternative S-2, LUCs and Monitoring
was selected as the preferred alternative to address the southern area. It was determ ned
that no significant changes to the renedy, as originally identified in the Proposed Pl an,
Were necessary or appropriate
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TABLE 2-12

SUMMARY OF FEDERAL AND STATE ARARs AND GUIDANCE SPECIFIC TO THE SELECTED REMEDY

OPERABLE UNIT 2
NTC, ORLANDO

PAGE 1 OF 4

Consideration in the

Name and Regulatory Citation Description Remedial Action Process Type
Federal Guidance Material Risk Based Concentrations (RBCs) are human TBC. Contaminant-cleanup Target Levels from Chemical-
health-based allowable exposure guidance levels Chapter 62 777, F.A.C. are used in lieu of RBCs as specific

USEPA Region IX Risk-Based
Concentrations (November, 2000)

developed for carcinogenic and non-carcinogenic
compounds using reference doses and carcinogenic
potency slopes for nearly 600 chemicals. These
toxicity constants have been combined with standard
exposure scenarios to calculate chemical
concentrations corresponding to fixed levels of risk in
various media.

agreed upon by USEPA, Region-4 and FDEP.

Federal Regulatory Requirements

Resource Conservation and Recovery
Act (RCRA) Regulations, Identification
and Listing of Hazardous Wastes (40
CFR Part 261)

Defines listed and characteristic hazardous wastes
subject to RCRA. Contains the toxicity characteristic
leaching procedure.

Applicable when determining whether or not waste
on-site is hazardous by being listed or by exhibiting a
hazardous characteristic. Monitoring data will be
compared to the RCRA requirement or state
mandated benchmark.

Chemical-specific
Action-specific

RCRA (42 U.S.C. Section 6901 et
seq.); Location Standards
(40 CFR Section 264.18(b)

A hazardous waste facility located in a 100-year
floodplain must be designed, constructed, operated,
and maintained to prevent washout or to result in no
adverse effects on human health or the environment
if washout were to occur.

Potentially Applicable. No waste facility anticipated.
Soil piles for the placement of cover would be
constructed to meet the requirement.

Location-specific

Executive Order 11990

Re: Protection of Wetlands

40 CFR Part 6, Appendix A
National Environmental Policy Act
(NEPA)

Wetlands, floodplains, important
farmland, coastal zones, etc.

(40 CFR Section 6.302(a))

This Order requires Federal agencies to take action
to avoid adversely impacting wetlands wherever
possible, to minimize wetlands destruction and to
preserve the values of wetlands, and to prescribe
procedures to implement the policies and
procedures of this Executive Order.

Potentially Applicable. Actions will be conducted so
that any nearby wetlands would not be disturbed.

Location-specific

Endangered Species Act
16 USC 1531 et seq.,
50 CFR Parts 17,81, 225, and 402

If a location contains a federal endangered or
threatened species or its critical habitat and an action
may impact the species or its habitat, the U.S. Fish &
Wildlife Service or the National Marine Fisheries
Service and the corresponding state agencies must
be consulted.

Potentially Applicable. Endangered or threatened
species survey was conducted during the Rl and
alternative construction is not expected to affect any
of the species. Further surveys would be conducted if
deemed necessary.

Location-specific
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TABLE 2-12

SUMMARY OF FEDERAL AND STATE ARARs AND GUIDANCE SPECIFIC TO THE SELECTED REMEDY

OPERABLE UNIT 2
NTC, ORLANDO

PAGE 2 OF 4

Name and Regulatory Citation

Description

Consideration in the
Remedial Action Process

Type

Native American Grave Protection Act
of 1979, 25 U.S.C. 3001 et seq.

This act would be applicable if human remains were
discovered during remedial activities.

No history exists regarding grave sites in the near vicinity

and the alternative would not involve large scale excavation.

Location-specific

Conservation Programs on Military
Reservations (Sikes Act) of 1960, as
Amended

This act requires that military installations manage
natural resources for multipurpose uses and public
access appropriate for those uses consistent with
the military department's mission.

McCoy Annex at NTC, Orlando is an inactive military
installation. The property is slated for transfer to the
public. Requirements will be met as appropriate.

Location-specific

RCRA Subtitle D,
40 U.S.C. 6901

Establishes design and operating criteria for solid
waste (non-hazardous) landfills.

Relevant and Appropriate. Would meet final cover
requirements, monitoring would indicate potential releases

Location-specific
Action-specific

Land Disposal Restrictions
(40 CFR 268)

Establishes treatment standards (chemical
concentration levels or method of treatment) which
wastes must meet in order to be eligible for land
disposal.

Potentially Applicable. Any waste to be disposed of would
meet the requirements of this standard. Native soil cover
material will meet the requirements of this standard.

Chemical-
specific
Action-specific

RCRA Regulations, Standards
Applicable to Transporters of
Hazardous Waste (40 CFR Part 263)

These regulations specify the requirements for
transporting manifested hazardous waste to a
licensed facility.

Potentially Applicable. Any waste generated would be
disposed of following applicable regulations.

Action-specific

Occupational Safety and Health Act
(OSHA) Requirements
(20 CFR 1910, 1926, and 1904)

These regulations specify the requirements for
safety and health applicable to workers engaged in
on-site field activities.

Potentially Applicable. OSHA regulations will be followed for
all on-site construction and other remediation related
activities.

Action-specific

DOT Hazardous Materials
Transportation, 49 CFR 171-173

These regulations specify the requirements for
manifesting and transporting hazardous waste.

Potentially Applicable. Any waste to be disposed of would
meet the requirements.

Action-specific

Application of the CERCLA Municipal
Landfill Presumptive Remedy to
Military Landfills, USEPA
540/F-96/020, Dec. 1996

This directive highlights a step-by-step approach to
determining when a specific military landfill is an
appropriate site for application of the containment
presumptive remedy.

TBC. The step-by-step approach determination indicted that
containment presumptive remedy is appropriate for OU 2.

Action-specific

Presumptive Remedies: Policy and
Procedures, USEPA 540/F-93/047,
Sept. 1993

Overall guide to the presumptive remedies initiative
and its effect on site cleanup.

TBC. Existing soil cover would partially fulfill the
requirements of presumptive remedy.

Action-specific

Presumptive Remedy for CERCLA
Municipal Landfill Sites. USEPA
540/F-93/035, September 1993

This directive establishes the procedures for
containment as the remedy for CERCLA municipal
landfills under Superfund Accelerated Cleanup
Model (SACM)

TBC. Existing soil cover in the southern plume area would
partially fulfill the requirements of presumptive remedy.

Action-specific
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TABLE 2-12
SUMMARY OF FEDERAL AND STATE ARARs AND GUIDANCE SPECIFIC TO THE SELECTED REMEDY
OPERABLE UNIT 2
NTC, ORLANDO
PAGE 30OF 4
. e Consideration in the
Name and Regulatory Citation Description Remedial Action Process Type
Safe Drinking Water Act (SDWA) Establishes enforceable standards (MCLs) for potable | Relevant and Appropriate. MCLs are applicable because Chemical-
Regulations, Maximum Contaminant water for specific contaminants. MCLGs are they are used for potential drinking water sources. Nonzero specific
Levels (MCLs) (40 CFR Parts nonenforceable health goals. These regulations set MCLGs can be considered potential relevant and
141.11- 141.16) standards for protection of drinking water sources appropriate requirements for groundwater used as a current
serving at least 25 persons. or potential drinking water source. LUCs and monitoring will
prevent potential use of groundwater as drinking water until
the PRGs are met.
National Secondary Drinking Water Sets secondary MCLs for contaminants in drinking TBC. LUCs and monitoring will prevent potential use of Chemical-
Regulations (40 CFR 143) water that primarily affect the aesthetic qualities groundwater until PRGs are met. Natural processes should specific
relating to public acceptance of drinking water. eventually reduce contaminant concentrations to levels
below PRGs.
Groundwater Protection Strategy Sets USEPA policy to protect groundwater for its TBC. LUCs and monitoring will prevent potential use of Chemical-
highest present or potential future beneficial use. groundwater until PRGs are met. specific
Groundwater Protection and Establishes monitoring requirements for SWMUs by Relevant and Appropriate. Requirements are considered for Chemical-
Monitoring, Resource Conservation specifying concentration standards and corrective developing PRGs and monitoring plans. specific
and Recovery Act (RCRA) Subpart F action measures. Includes groundwater protection
(40 CFR 264.90-264.109) standards for 14 toxic compounds that are equal to
MCLs under the Safe Drinking Water Act.
Ambient Water Quality Criteria Sets criteria for assessing the need for surface water Relevant and Appropriate. Requirements are considered for Chemical-
(AWQC), Section 304, Clean Water remedial action. developing PRGs. Monitoring would ensure future water specific
Act quality.
State Requirements
FDEP, Contaminant Cleanup Target Provides risk-based and/or toxicity-based cleanup TBC. Should be considered when determining cleanup Chemical-
Levels (CTLs) target levels for contaminants in groundwater (GCTL), | levels for groundwater, surface water, and soil. The CTLs specific
(Chapter 62-777, F.A.C.) surface water (SWCTL), and soil (SCTL) based on are used as PRGs for remedial actions. Monitoring would
direct human contact. ensure future compliance.
FDEP, Surface Water Quality Sets the chemical concentration standards for Applicable. The standards are used in the development of Chemical-
Standards (Chapter 62-302, F.A.C.) discharges to surface water. PRGs. Monitoring would indicate future compliance. specific
2-46 CTO 0024



TABLE 2-12

SUMMARY OF FEDERAL AND STATE ARARs AND GUIDANCE SPECIFIC TO THE SELECTED REMEDY

OPERABLE UNIT 2
NTC, ORLANDO

PAGE 4 OF 4

Consideration in the

62-520, F.A.C.)

62-550, F.A.C.

Name and Regulatory Citation Description Remedial Action Process Type
FDEP, Groundwater Classes, Specifies Class | and Il waters must meet primary Applicable. Used to determine cleanup standards for Chemical-
Standards, and Exemptions (Chapter and secondary drinking water standards in Chapter groundwater at OU 2. specific

FDEP, Hazardous Waste
(Chapter 62-730, F.A.C.)

These rules adopt by reference appropriate sections
of 40 CFR Parts 260 through 268 and establish minor
additions and exceptions concerning the generation,
storage, treatment, transportation, and disposal of
hazardous waste.

Defines chemical concentration limits that would
classify solid waste as hazardous waste, and sets
rules for the management of such waste.

Applicable. Based on the history of operations at OU 2, the
wastes encountered at the OU would be classified as
hazardous wastes.

Any waste generated during remediation would be handled
following regulations under Hazardous Waste Management.

Action-specific
Chemical-
specific

Florida Game and Freshwater Fish
Commission, Florida Natural Areas

Regulates activities affecting state-listed endangered
or threatened species or their critical habitat.

Relevant and Appropriate. A survey was conducted during
the RI. Alternative construction is not expected to affect any

Location-specific

Inventory of the species. The state agencies will be consulted if
deemed necessary.

Notes:

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act

CFR = Code of Federal Regulations

F.A.C. = Florida Administrative Code

LUC = Land Use Control

MCLG = Maximum Contaminant Level Goal

PRG = Preliminary Remediation Goal

SWCTL = Surface Water Cleanup Target Level

TBC = to be considered (guidance materials)

USEPA = U.S. Environmental Protection Agency

470102001
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3. 0 RESPONSI VENESS SUMVARY

There have been no issues rai sed by stakehol ders, nor are there any technical or |egal
i ssues to discuss concerning this ROD.
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A public comment period on the QU 2 Proposed Plan was held from t hr ough 2002. No
public comments were received, and because a public neeting was not requested one was not
hel d.
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TABLE B-1
SELECTED ALTERNATIVE FOR NORTHERN PLUME COST ESTIMATE SUMMARY
OPERABLE UNIT 2
NTC, ORLANDO
Page 1 of 3
Capital Costs for Remedy Alternative N-2
COST ITEM QUANTITY UNIT UNIT COST COST
1. Project Planning 240 hrs $41.52 $ 9,965
2. Mobilization/Demobilization
Equipment Mob/Demob 2 ea $ 5,200.00 $ 10,400
Mobilize/Demobilize personnel (2 people) 2 ea $ 675.00 $ 1,350
Portable Toilet 1 mo $ 76.03 $ 76
Storage Trailer 1 mo $100.78 $ 1019
3. Decontamination
Temporary Decon Pad 1 Is $ 1,005.00 $ 1,005
Decon Water Disposal 50 drums $ 125.00 $ 6,250
Decon Water Storage Drums 50 ea $ 45.00 $ 2,250
PPE (2 people - *5 days *2 weeks) 20 m-day $ 30.00 $ 600
Decon Equipment (pressure washer) 1 ea $184.00 $ 184
4. Site Preparation
Erosion Control Fencing 500 If $1.40 $ 700
Construction Surveys 2 day $ 665.28 $1,331W
Utility Location and Site 24 hrs $ 34.05 $ 817
5. Soil Cover
Place Soil Cover 7,800 cu. yd. $22.82 $ 19,7149
Health & Safety Monitoring 10 day $ 288.16 $ 2,882
6. Site Restoration
Cleanup Areas Surrounding Wells 1 day $662.20 $ 662
Sod Disturbed Area 0.2 acre $ 20,859.00 $4,1720
7. Land Use Controls
Site Survey (2-man crew) 2 day $ 665.28 $1,3319
Construction (2-man crew) 2 day $ 408.80 $818%
Prepare Land Use Plan 100 hr $ 34.05 $ 3,405
Modify Master Plan and Prepare Deed Restrictions 80 hr $34.05 $2,724
8. Professional Services
Drawings Preparation and Engineering Oversight 500 hr $ 34.05 $ 17,025
Subtotal - Direct Capital Costs Less Subcontract Costs 53,970
9. Local Area Adjustment (@86%) of Direct Capital Costs
Less Subcontract Costs 46,414
Overhead on Labor Cost (@30%) 9,846
G&A on Labor & Material cost (@ 10%) 3,640
Total Direct Capital Cost 59,901
Indirects on Total Direct Labor Cost (@ 75%) 34,463
Profit on Total Direct Cost (@ 10%) 5,990
Subtotal — Direct Capital plus Indirects and Profit 100,353
10. Health and Safety Monitoring (@ 3%) 4,024
Health and Safety Site-specific Training 4,024
Total Field Costs 108,402
11. Subcontractor Cost ( including G&A and Profit) 38,860
12. Contingency on Total Field and Subcontractor Costs (@ 10%) 14,726
13. Engineering on Total Field and Subcontractor Costs (@ 5%) 7,363
Total Capital Cost $ 169.352
Note:
@ Subcontract Cost
470102001 B-3 CTO 0024
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TABLE B-1
SELECTED ALTERNATIVE FOR NORTHERN PLUME COST ESTIMATE SUMMARY
OPERABLE UNIT 2
NTC, ORLANDO
Page 2 of 3
Annual Operation and Maintenance Costs for Remedy Alternative N-2
COST ITEM QUANTITY UNIT UNIT COST COST
1. Maintenance of Existing Cover 1 Is 1,000.00 1,000
2. Maintenance/Repair of Monitoring Wells 1 Is 1,000.00 1,000
3. Sampling of Wells and Surface Water 4 Qtr 1,950.00 7,800
4. Analysis of GW samples - 5 wells + 1 QA/QC 24 ea 608.33 14,600
5. Analysis of SW samples - 5 locations + 1 QA/QC 24 ea 243.33 5,840
6. Quarterly Reports 4 ea 4.000.00 16.000
Total Cost for One Year Operation (for years 1-2, quarterly sampling) 46,240
Total Cost for One Year Operation (for years 3-30, semi-annual sampling) 24,120
Costs for Annual LUC Monitoring (for 30 year period)
COST ITEM QUANTITY UNIT UNIT COST COST
Quarterly Site Inspections
Project Manager (8 hrs for each Inspection) 32 hr 83.04 2,657
ODCs (travel, etc.) 1 Is 1,000.00 1,000
Annual Review and Report
Project Manager 12 hr 83.04 996
Senior Staff Engineer 12 hr 68.10 817
ODCs (photocopies, telephone, etc.) 1 Is 100.00 100
Subtotal Review Cost 5,571
G&A and Profit @ 15% 836
Subtotal 6,407
Total for Review Cost 6,407
Cost for 5-Year Site Review
COST ITEM QUANTITY UNIT UNIT COST COST
Five Year Site Review
1.1 Site Review Meeting (2-person for 2-days)
Project Manager 16 hr 83.04 1,329
Senior Staff Engineer 16 hr 68.10 1,090
ODC:s (travel, etc.) 1 Is 1,000.00 1,000
1.2 Review Report
Project Manager 16 hr 83.04 1,329
Senior Staff Engineer 32 hr 68.10 2,179
ODCs (photocopies, telephone, etc.) 1 Is 100.00 100
Subtotal Review Cost 7,026
G&A and Profit @ 15% 1,054
Subtotal 8,080
Total for Review Cost 8.080

470102001 B-4
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TABLE B-1
SELECTED ALTERNATIVE FOR NORTHERN PLUME COST ESTIMATE SUMMARY
OPERABLE UNIT 2
NTC, ORLANDO
Page 3 0of 3
Year Capital Operation and Annual 5-Year Total Present-Worth Present
Cost Maintenance LUC Review Yearly Cost Factor (1=7%) Worth
Cost Monitoring Cost

$ 169,352 $ 169,352 10 $ 169,352

1 $ 46,240 $ 6,407 $52,646 0.969 $ 51,014
2 $ 46,240 $ 6,407 $52,646 0.939 $ 49,432
3 $ 24,120 $ 6,407 $30,527 0.910 $ 27,774
4 $ 24,120 $ 6,407 $30,527 0.882 $ 26,913
5 $ 24,120 $ 6,407 $ 8,080 $38,607 0.854 $ 32,981
6 $ 24,120 $ 6,407 $30,527 0.828 $ 25,270
7 $ 24,120 $ 6,407 $30,527 0.802 $ 24,486
8 $ 24,120 $ 6,407 $30,527 0.777 $ 23,727
9 $ 24,120 $ 6,407 $30,527 0.753 $ 22,991
10 $ 24,120 $ 6,407 $ 8,080 $38,607 0.730 $ 28,175
11 $ 24,120 $ 6,407 $30,527 0.707 $ 21,587
12 $ 24,120 $ 6,407 $30,527 0.685 $ 20,918
13 $ 24,120 $ 6,407 $30,527 0.664 $ 20,269
14 $ 24,120 $ 6,407 $30,527 0.643 $ 19,641
15 $ 24,120 $ 6,407 $ 8,080 $38,607 0.623 $ 24,069
16 $ 24,120 $ 6,407 $30,527 0.604 $ 18,442
17 $ 24,120 $ 6,407 $30,527 0.585 $ 17,870
18 $ 24,120 $ 6,407 $30,527 0.567 $17,316
19 $ 24,120 $ 6,407 $30,527 0.550 $ 16,779
20 $ 24,120 $ 6,407 $ 8,080 $38,607 0.533 $ 20,562
21 $ 24,120 $ 6,407 $30,527 0.516 $ 15,754
22 $ 24,120 $ 6,407 $30,527 0.500 $ 15,266
23 $ 24,120 $ 6,407 $30,527 0.485 $ 14,793
24 $ 24,120 $ 6,407 $30,527 0.470 $ 14,334
25 $ 24,120 $ 6,407 $ 8,080 $38,607 0.455 $ 17,566
26 $ 24,120 $ 6,407 $30,527 0.441 $ 13,459
27 $ 24,120 $ 6,407 $30,527 0.427 $ 13,041
28 $ 24,120 $ 6,407 $30,527 0.414 $ 12,637
29 $ 24,120 $ 6,407 $30,527 0.401 $ 12,245
30 $ 24,120 $ 6,407 $ 8,080 $38,607 0.389 $ 15,006
TOTAL PRESENT WORTH $ 823,669
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TABLE B-2
SELECTED ALTERNATIVE FOR SOUTHERN PLUME COST ESTIMATE SUMMARY
OPERABLE UNIT 2
NTC, ORLANDO
Page 1 of 3
Capital Costs for Remedy Alternative S-2
COST ITEM QUANTITY UNIT UNIT COST COST
Project Planning 60 hrs $41.52 $ 3,155
Land Use Controls
Site Survey (2-man crew) 2 day $ 665.28 $ 1,331
Construction (2-man crew) 2 day $ 408.80 $ 818
Prepare Land Use Plan 100 hr $ 34.05 $ 3,405
Modify Master Plan and Prepare Deed Restrictions 80 hr $ 34.05 $2,724
Professional Services
Drawings Preparation and Engineering Oversight 40 hr $ 34.05 $ 1,362
Subtotal - Direct Capital Costs Less Subcontract 10,647
Local Area Adjustment (@ 86%) of Direct Capital Costs 9,156
Overhead on Labor Cost (@ 30%) 2,747
G&A on Labor & Material cost (@ 10%) 916
Total Direct Capital Cost 12,818
Indirects on Total Direct Labor Cost (@ 75%) 9,614
Profit on Total Direct Cost (@ 10%) 1,282
Subtotal - Direct Capital Costs plus Indirects and Profit 23,714
Health & Safety Monitoring (@ 3%) 776
Health & Safety Site-specific Training 4,024
Total Field Costs 25,266
Subcontractor Cost 2,470
Contingency on Total Field and Subcontractor Costs (@ 10%) 2,774
Engineering on Total Field and Subcontractor Costs (@ 5%) 1,387
Total Capital Cost $ 31,897
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TABLE B-2
SELECTED ALTERNATIVE FOR SOUTHERN PLUME COST ESTIMATE SUMMARY
OPERABLE UNIT 2
NTC, ORLANDO
Page 2 of 3
Annual Operation and Maintenance Costs for Remedy Alternative S-2
COST ITEM QUANTITY UNIT UNIT COST COST
1. Maintenance of Existing Cover 1 Is 1,000.00 1,000
2. Maintenance/Repair of Monitoring Wells 1 Is 1,000.00 1,000
3. Sampling of Wells and Surface Water 4 Qtr. 1,950.00 7,800
4. Analysis of GW samples - 5 wells + 1 QA/QC 24 ea 578.33 13,880
5. Analysis of SW samples - 5 locations + 1 QA/QC 24 ea 213.33 5,120
6. Quarterly Reports 4 ea 4,000.00 16,000
Total Cost for One Year Operation (for years 1-2, quarterly sampling) 44,800
Total Cost for One Year Operation (for years 3-30, semi-annual sampling) 23,400
Costs for Annual LUC Monitoring (for 30 year period)
COST ITEM QUANTITY UNIT UNIT COST COST
1.0 Quarterly Site Inspections
Project Manager (8 hrs for each Inspection) 32 hr 83.04 2,657
ODC:s (travel, etc.) 1 Is 1,000.00 1,000
2.0 Annual Review and Report
Project Manager 12 hr 83.04 996
Senior Staff Engineer 12 hr 68.10 817
ODCs (photocopies, telephone, etc.) 1 Is 100.00 100
Subtotal Review Cost 5,571
G&A and Profit @ 15% 836
Subtotal 6,407
Total Land Use Control Monitoring Cost 6,407
Cost for 5-Year Site Review
COST ITEM QUANTITY UNIT UNIT COST COST
Five Year Site Review
1.0 Site Review Meeting (2-person for 2-days)
Project Manager 16 hr 83.04 1,329
Senior Staff Engineer 16 hr 68.10 1,090
ODC:s (travel, etc.) 1 Is 1,000.00 1,000
2.0 Review Report
Project Manager 16 hr 83.04 1,329
Senior Staff Engineer 32 hr 68.10 2,179
ODCs (photocopies, telephone, etc.) 1 Is 100.00 100
Subtotal Review Cost 7,026
G&A and Profit @ 15% 1,054
Subtotal 8,080
Total for Review Cost 8,080
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TABLE B-2
SELECTED ALTERNATIVE FOR SOUTHERN PLUME COST ESTIMATE SUMMARY
OPERABLE UNIT 2
NTC, ORLANDO
Page 3 0of 3
Year Capital Operation and Annual 5-Year Total Present-Worth Present
Cost Maintenance LUC Review Yearly Cost Factor (1=7%) Worth
Cost Monitoring Cost
$ 31,897 $ 31,897 10 $ 31,897
1 $ 44,800 $ 6,407 $ 51,206 0.969 $ 49,619
2 $ 44,800 $ 6,407 $ 51,206 0.939 $ 48,080
3 $ 23,400 $ 6,407 $ 29,807 0.910 $27,119
4 $ 23,400 $ 6,407 $ 29,807 0.882 $ 26,278
5 $ 23,400 $ 6,407 $ 8,080 $ 37,887 0.854 $ 32,366
6 $ 23,400 $ 6,407 $ 29,807 0.828 $ 24,674
7 $ 23,400 $ 6,407 $ 29,807 0.802 $ 23,909
8 $ 23,400 $ 6,407 $ 29,807 0.777 $ 23,167
9 $ 23,400 $ 6,407 $ 29,807 0.753 $ 22,449
10 $ 23,400 $ 6,407 $ 8,080 $ 37,887 0.730 $ 27,650
11 $ 23,400 $ 6,407 $ 29,807 0.707 $ 21,078
12 $ 23,400 $ 6,407 $ 29,807 0.685 $ 20,425
13 $ 23,400 $ 6,407 $ 29,807 0.664 $ 19,791
14 $ 23,400 $ 6,407 $ 29,807 0.643 $ 19,178
15 $ 23,400 $ 6,407 $ 8,080 $ 37,887 0.623 $ 23,621
16 $ 23,400 $ 6,407 $ 29,807 0.604 $ 18,007
17 $ 23,400 $ 6,407 $ 29,807 0.585 $ 17,448
18 $ 23,400 $ 6,407 $ 29,807 0.567 $ 16,907
19 $ 23,400 $ 6,407 $ 29,807 0.550 $ 16,383
20 $ 23,400 $ 6,407 $ 8,080 $ 37,887 0.533 $ 20,179
21 $ 23,400 $ 6,407 $ 29,807 0.516 $ 15,383
22 $ 23,400 $ 6,407 $ 29,807 0.500 $ 14,906
23 $ 23,400 $ 6,407 $ 29,807 0.485 $ 14,444
24 $ 23,400 $ 6,407 $ 29,807 0.470 $ 13,996
25 $ 23,400 $ 6,407 $ 8,080 $ 37,887 0.455 $ 17,238
26 $ 23,400 $ 6,407 $ 29,807 0.441 $ 13,141
27 $ 23,400 $ 6,407 $ 29,807 0.427 $ 12,734
28 $ 23,400 $ 6,407 $ 29,807 0.414 $ 12,339
29 $ 23,400 $ 6,407 $ 29,807 0.401 $ 11,956
30 $ 23,400 $ 6,407 $ 8,080 $ 37,887 0.389 $ 14,726
TOTAL PRESENT WORTH $ 671,086
471201001 B-8 CTO 0024



