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DECLARATI ON
Site Nane and Location

Site 6 - Former Pest Control Shop
Naval Security Group Activity
Sabana Seca, Puerto Rico

Statenent of Basis and Purpose

Thi s deci sion docunent presents the selected renmedy for Site 6 at the Naval Security G oup
Activity (NSGA) Sabana Seca. The renedy was chosen in accordance with the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Arendnents and Reaut horization Act (SARA), and, to the extent practicable, the

Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is based
on the admnistrative record file for Site 6, the Forner Pest Control Shop.

Assessnent of the Site

Navy investigation and study has found no unacceptable risk to hunan health or the environnent
fromthe pesticide contam nation of soil that has occurred in this area. Nevertheless, the site
is adjacent to a playground/picnic area and the enlisted housing area. Therefore, as a
reassurance to the public, the Navy is conservatively selecting a renedial alternative that will
limt the public's exposure to the mninmal contamnation that nay renain in the soil at Site 6.

Description of Sel ected Renedy

The selected renedy for Site 6 is an asphalt cap over the areas where pesticides were previously
detected in the surface soils. The fence that is currently around portions of Site 6 will be
renmoved. The area will be cleared and grubbed. An eight inch sub-base |ayer of gravel wll be
placed in the area to be capped. A four inch |ayer of asphalt will be placed over the gravel
sub-base layer. The surface of the cap will be sloped to drain. The area around the cap will
be leveled with clean fill and the site will be revegetated.

Statutory Deterninations

The selected renmedy is protective of human health and the environnent and conplies w th Federal
and Commonweal th requirenents that are legally applicable or relevant and appropriate, and is
cost effective. Though there is no unacceptable risk to human health or the environnment from
Site 6, because of its proximty to adjacent playground/picnic and housing areas, this
pro-active renedy is being selected to limt the public's exposure to the mninal contamnation
that may remain in soils at the site. Becane this renedy will not result in hazardous

subst ances renai ning on site above heal th-based |l evels, the five year revieww || not apply to
this action.

<I MG SRC 0296276>
Si gnature (Commandi ng O ficer, NSGA Sabana Seca) Dat e

<I MG SRC 0296276A>
Signature (Chairnman, Puerto Rico Environmental Quality Board) Dat e

<I MG SRC 0296276B>
Si gnature (Regional Adm nistrator, USEPA Region 2) Dat e



1.0 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

The Naval Security Group Activity (NSGY) Sabana Seca provi des conmuni cations and support for
the U.S. Navy and other Departnent of Defense (DOD) el enents. NSGA Sabana Seca is |ocated
approximately 14 mles west of the city of San Juan on the island of Puerto Rico. The Activity
consists of a North and South Tract together covering over 2,200 acres of land. This Record of
Decision (ROD) is for Site 6, the Forner Pest Control Shop, in the South Tract.

Figure 1 presents a map of the South Tract and the location of Site 6 within the South Tract.
As shown, the South Tract is bounded to the north by the village of Sabana Seca, to the east by
Route 866, to the south by Route 22, and to the west by the Toa Baja and Bayanon Mini ci pa
Landfills and the U S. Departnent of Health and Human Services Research Facility.

Figure 2 presents a map of Site 6 and shows the adjacent property uses. Site 6 covers an area
of approxi mately 11,050 square feet. The site is surrounded by a chain link fence that was
installed in 1988. Site 6 is bordered to the south by Stone Road which is the main road through
the Activity. An access gate to the site is located along Stone Road. The enlisted base housing
is south and across Stone Road fromSite 6. A playground/picnic area is north and west of Site
6. The area northeast and east of the site and the inmrediate area around Site 6 are naintained
lawns. Areas to the west outside of the maintained | awns are heavily vegetated and not

devel oped. The Pest Control Shop building was fornmerly located in the north-central portion of
the site. The site is currently overgrown with vegetation inside the fenced area

Site 6 is located north of the geologic region known as the Haystack Hlls. Haystack Hlls is
the local nane given to an area featuring karst topography, characterized by steeply sl oped
limestone hills, sinkholes, and caves. The area around Site 6 is relatively flat.

The only surface water present at Site 6 results fromthe accunulation of rain water into a | ow
area east of the site. There is no surface water present during the drier seasons. G oundwater
flowin the area is generally to the north-northeast.

2.0 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

NSGA Sabana Seca was placed on the Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA) National Priorities List (NPL) on Cctober 4, 1989. The United States
Envi ronnental Protection Agency (USEPA) Region Il; the Puerto Rico Environnmental Quality

Board (PREQB); and the United States Departnment of the Navy then entered into a Federa
Facilities Agreenment (FFA) for NSGA Sabana Seca in March, 1992. The prinary purpose of the FFA
was to ensure that environmental inpacts associated with past and present activities at the
Station were thoroughly investigated and appropriate CERCLA response/ Resource Conservation and
Recovery Act (RCRA) corrective action alternatives were devel oped and i npl enented as necessary
to protect public health and the environnent.

The followi ng sections describe history and previous investigations conducted at Site 6
2.1 Site Hstory

Site 6 was operational as a pest control shop fromthe m d-1950s through 1979. Pesticides were
accidentally spilled in and around the building during this tine. Pesticides were stored in a
smal | concrete building and on concrete pads adjacent to the building. Pesticides were nixed
and application equi prent cleaned in a sink outside the building which discharged directly to
the ground. Drainage fromthe site flows north to the eastern perineter of the Station's

pi cni c/ pl ayground area. The pesticides reportedly used or stored at this site in the past
included: DDT, |indane, chlordane, Paris Geen, 2,4-D, nualathion, diazinon, sevin, PRAM TQO,



and esteron (a mixture of 2,4-D and 2,4,5-T). Paris Green is an arsenic-based insecticide, and
PRAM TCL is a non-selective herbicide of the triazine famly that is adsorbed by foliage and
roots and inhibits photosynthesis.

In October 1987, the materials stored in the pesticide shop were renoved and taken to the
Station's hazardous storage facility and the building was denolished. The denolition debris
including concrete, shingles, etc., were taken to the nearby Bayanon/ Toa Baja nuni ci pa
landfill. A clean layer of topsoil was placed on the site, and the area was vegetated. As
previously nmentioned, the site was enclosed in a chain-link fence to linmt public access. The
fence gate is locked at all tines. Warning signs are posted in English and Spanish. This area
along Stone Road is patrolled regularly by military police.

In February and March 1989, the Station di sposed of conputers and conmmuni cations equi pnent
cabinets at Site 6. El ectric conponents containing Polychlorinated Bi phenols (PCBs) were
renmoved fromthe equi prent cabinets and di sposed off site in accordance with the Toxic

Subst ances Control Act (TSCA). The equiprent (radi o) cabinets were then stored at Site 6 on top
of a heavy gauge plastic (Refer to Figure 2). PCB-bearing conponents were never stored at Site
6, and no PCBs have been detected at the site. The equi pnent cabinets are schedul ed for renova
and disposal in the third quarter of 1996.

2.2 Previ ous I nvestigations/Enforcenent Activities
A summary of the previous investigations conducted at Site 6 is presented bel ow.
2.2.1 Initial Assessnent Study

In 1984, an Initial Assessnent Study (1AS) was conducted for the Station. The purpose of the
IAS was to identify and assess sites posing a potential threat to human health or to the
environnent due to contami nation from past hazardous naterial operations. This IAS involved
reviewing historical records and aerial photographs, and conducting on-site inspections and
personnel interviews.

During the I AS, one 55-gallon drum of 57-percent nalathion was found stored inside the building
and one 55-gal |l on drum of chl ordane was found stored outside on the concrete pad. Pesticide
odors were noted. The I AS concluded the possibility of contaminants fromthe site could nmigrate
via both surface water and groundwater. The |AS concluded that Site 6 warranted further

i nvestigation

2.2.2 National Priorities Listing

NSGA Sabana Seca was proposed for inclusion on the NPL on June 24, 1988 and was included Ql
Cctober 4, 1989. In March 1992, the Navy, USEPA, and the PRE@ entered into a FFA for NSGA
Sabana Seca

2.2.3 Confirnation Study

Bet ween 1986 and 1989, a Confirmati on Study was conducted by Hunter/ESE. Two rounds of
sanpling were conducted for this study.

Round 1 consisted of collecting and anal yzing 2 sedinment and 34 soil sanples. No surface water
or groundwater sanples were taken during Round 1. Round 2 consisted of installing one shallow
groundwat er nmonitoring well (S6GM1SL) east of the Forner Pest Control Shop |ocation and of
coll ecting and anal yzing two sedinent, two surface water, and one groundwater sanple. The
sedi nent and surface water sanples were taken from approximately the sane |ocation as the Round



1 sedinent sanple locations. No soil sanples were taken during Round 2.

The soil anal yses indicated that the pesticides aldrin, chlordane, DDD, heptachlor, and

hept achl or epoxi de were detected at concentrations ranging from0.295 mlligrans per kilogramto
41.0 mlligrans per kilogram Chlordane was detected in all soil sanples. The sedi nent

anal yses indicated that the pesticides aldrin, BHC D, chlordane, and heptachl or epoxi de were
detected at concentrations ranging fromO0.0128 mlligrans per kilogram (BHC) to 88.5 mlligrans
per kilogram (chlordane). No pesticides were detected in the groundwater or the surface water
exceeding the analytical detection limts.

2.2.4 Renedial Investigation/Feasibility Study

Bet ween Cctober 1991 and Cctober 1993, Versar, Inc. (Versar) conducted the field sanpling
activities for the RI/FS at Site 6. Field activities included installing nonitoring wells;
conducting aquifer tests; collecting groundwater, soil, surface water and sedi nent sanpl es;
surveying; and collecting soil geotechnical sanples. The sanpling was conducted in four rounds.
The results of the Rl field investigation are summari zed below with respect to the sanpl ed

medi a.

G oundwat er

. A rising head slug test was conducted at nonitoring well S6GM3SL. The data
wer e eval uated using the nethod of Bouwer and Rice (1976) and Bouwer (1989).
The hydraulic properties were calculated fromthis test include the hydraulic
conductivity (1.9x10-6 ft/mn) and transmssivity (2.8x10-4 ft2/mn).

. After extensive groundwater |evel nonitoring, the groundwater flow direction at
Site 6 is generally toward the north. The R concluded that groundwater at Site 6
is not inpacted by the nearby Toa Baja/Bayanon Landfills, and that Site 6 does not
inmpact the Station's water supply wells.

. The vol atil e organi ¢ conpounds (VOCs), toluene, acetone and xyl ene, were detected at
maxi mum concentrations of 12, 10, and 13 micrograns per liter, respectively.

. Three semvol atile organi c compounds (SVQOCs) were detected in four rounds: bis
(2- et hyl hexyl ) pht hal at e, di-n-octyl phthal ate, and phenol at concentrations rangi ng
from1l to 70 micrograns per liter.

. No pesticides, PCBs, or herbicides were detected in any of the four sanpling rounds.

. Two netals, iron and nanganese, were detected in all four rounds of sanpling in
wel |l S6GM1SL (located 60 feet northeast of the site). Wth only one m nor
exception, no netals were detected above Federal Maxi num Contami nant Levels (MCLs)
groundwat er standards in four rounds of sanpling. Chrom umwas detected at 119
m crograns per liter versus the MCL of 110 micrograns per liter.

. A VOC, toluene, was detected at concentrations ranging from0.005 to 0.015
mlligrans per Kkilogram

. Three SVOCs were detected: di-n-butyl phthal ate, bis(2-ethyl hexyl)phthal ate, and
di -n-octyl phthal ate at concentrations ranging fromO0.086 to 1.40 mlligrans per
ki | ogram



. No herbicides or PCBs were detected in the soil sanples.

. Four pesticides were detected: heptachlor, heptachl or epoxide, al pha-Chlordane
and gamma- Chl ordane. The detected concentrations ranged from0.0037 mlligrans per
kilogramto 27 nmilligrans per kil ogram

. Six netals were detected: alumnum arsenic, chromum cobalt, selenium and
vanadi um at concentrations ranging from1.6 to 58,800 mlligrans per kil ogram
These detections were in the area of the former pest control shop
Sur face Water

. Surface water was only present during the wet season

. The VOC, toluene, was detected in one round of surface water sanples at
concentrations of 95 mcrograns per liter and 110 mcrograns per liter

. The SVQCs, phenol, 3-nethyl phenol, and 4-nethyl phenol were detected in one
round of surface water sanples. The detected concentrations ranged from42 to
130 micrograns per liter.

. No pesticides, PCBs, or herbicides were detected in the surface water sanples

. Four nmetals were detected in the sanples: antinony, arsenic, nanganese, and zinc
at concentrations ranging from4.1 to 176 mcrograns per liter. No trends were
identified.

. Cyani de was detected with concentrations ranging from1.8 to 2.3 mcrograns per
liter.

Sedi nent
. Surface water is only present during the wet season. Wen surface water was

present the sanples collected under the surface water were considered sedinent.
Wien the site is dry the sedinent is considered to be soil.

. The only VOC detected in the sedinent sanples was nethyl ene chloride at
concentrations ranging from0.008 to 0.010 milligrams per kil ogram

. No SVQCs, PCBs, or herbicides were detected in the sedi nent sanpl es.

. Seven pesticides were detected: heptachlor epoxide; endosulfan |; 4,4'-DDE
4,4' -DDD; endosul fan sul fate; al pha-Chl ordane; and ganmma- Chl ordane. The
det ected concentrations ranged from0.013 mlligrams per kilogramto 0.500
mlligrans per kil ogram

. The netals calcium (6.67 mlligrans per kilogram) and zinc (0.493 mlligrans per
kil ogran) were detected in the sedinent sanples at one station, which is |ocated

furthest fromSite 6.

. Arseni c was detected at concentrations of 0.0007 to 0.0091 mlligrans per kil ogram



3.0 H GHLI GHTS CF COVWUN TY PARTI CI PATI ON

The RI/FS and Proposed Pl an docunents for Site 6 were released to the public in May 1996. These
docunents are available in an admnistrative record file at infornmati on repositories naintained
at a local public library and at the Station library. The Proposed Plan is available in English
and Spani sh. Technical Review Commttee (TRC) nenbers have participated in the review of draft
docunents and have worked together to finalize these docunents. The notice of availability of
the Proposed Plan and RI/FS docunents was published in the |ocal papers in English and Spani sh
A public comment period was held from May 15, 1996 to June 15, 1996. In addition, a Public

Awar eness Session, in lieu of a public neeting, was held on June 7, 1996, to respond to
questions and to accept public coments on the Proposed Plan for Site 6. A Responsiveness
Summary is included as part of this ROD. In the Responsiveness Summary, the Navy usually
addresses public comments, however, no coments were received during the public coment period
or at the Public Awareness Session.

4.0 SCOPE AND ROLE OF THE RESPONSE ACTI ON

An asphalt cap over part of Site 6 is the only renedial action proposed for the various nedi a
Though it has been concluded that there are no unacceptable risks at the site, a renedial action
has been proposed. The renedial action will consist of clearing and grubbing the site, placing
clean soil fill on the site, and installing an asphalt cap over areas where pesticides were
formerly detected in the soil. This response action was selected due to the proximty of the
site to playgrounds and housing areas. The goal of this selected renmedy is to prevent hunman or
environnental contact with soil that may contain mninal residual amounts of pesticide
cont am nat i on

5.0 SUMVARY COF SI TE CHARACTERI STI CS

This section of the ROD presents an overview of the nature and extent of contami nation with
respect to the known or suspected sources of contam nation, types of contam nation, and affected
nmedi a. Based upon the Rl and the site history, the source of contam nation is the Fornmer Pest
Control Shop that was |located at the site. No additional sources of contam nation were
identified. In general, groundwater was encountered at 40 feet bel ow the ground surface. Two
wat er supply wells were identified within a one-nile radius of Site 6. G oundwater does not
appear to have been inpacted by past practices at Site 6. There is no pattern of site-related
groundwat er contam nation identified. Federal groundwater standards were not exceeded in any
sanpl e coll ected from downgradi ent nonitoring wells.

The netals detected during the groundwater sanpling and their naxi num detected concentrations
are listed bel ow

al um num 9,280 nmicrograns per liter
chrom um 119 mcrograns per liter
cobal t 33.6 mcrograns per liter

i ron 206, 000 m crograns per liter
| ead 14.5 mcrograns per liter
nanganese 1,080 micrograns per liter
nercury 0.43 mcrograns per liter

ni ckel 31.8 mcrograns per liter
pot assi um 108, 000 microgranms per liter
vanadi um 122 mcrograns per liter

zinc 230 micrograns per liter



Metals were only found consistently in one well, S60M1SL, which is not downgradient of Site 6
None of the metals detected in the downgradi ent wells (S6GM3SL and S6GN2SL) exceeded

Federal MCLs. Metals concentrations cited were either detected in background wells, were

i solated detections, were found in sanples not downgradient fromthe site, or at |ow
concentrations. Therefore, no trends of nmetals in the groundwater were attributed to forner
activities at Site 6.

The soils underlying the site generally consist of clay with sone sand, silt, and weathered
rock. The sedinent and soil at Site 6 have been inpacted by the activities at the former pest
control shop. Soil contamination is domnantly pesticides with a mnor contribution of toluene
phthal ates and netals. The pesticides detected in the soil and sedi nent, and their naxi mum
concentrations, included

. hept achl or epoxi de 0.19 mlligrans per kil ogram -soi

. hept achl or 0.0078 mlligrans per kilogram- soi

. endosul fan- | 0.061 mlligrans per kilogram - sedinent
. endosul fan sul fate 0.035 mlligrans per kilogram - sedinent
. 4, 4- DDD 0.14 mlligrans per kilogram - sedi nent
. al pha Chl ordane 20 mlligrans per kilogram- soi

. ganmma Chl or dane 27 mlligrans per kilogram- soi

Pesticides are generally highest in concentration in the immediate vicinity of the forner shop
Data fromthe sedinent sanples are simlar to that for soil data, but at |ower concentrations
Fi gure 3 shows the approxi mate area of contam nated soil

Rai nfall water runoff sonetines ponds in a |low area adjacent to the site. Were the
intermttent ponding occurs, the soil sanples have been call ed sedi nent sanples and the water
sanpl es have been call ed surface water sanples. Renediation of the soil and sedinent woul d
elimnate any potential surface water contam nation problem

6.0 SUMVARY COF SI TE RI SKS

As pan of the RI/FS, a human health R sk Assessnent (RA) and an ecol ogi cal RA were conduct ed
for Site 6. These RAs evaluated the potential risks associated with Contam nants of Potentia
Concern (COPCs) detected at each site. The follow ng subsections briefly describe the results
of the RAs. The RI/FS report contains nore extensive information pertaining to the RAs.

6.1 Human Heal th R sk Assessnent

A four-step process is used for assessing site-related human health risks for a reasonabl e
maxi mum exposure scenario. Hazard Identification identifies COPCs at the site based on severa
factors such as toxicity, frequency of occurrence, and concentrati on. Exposure Assessnent
estimates the nagni tude of actual and/or potential human exposures, the frequency and duration
of these exposures, and the pathways (e.g., drinking contam nated well water) by which hunmans
are potentially exposed. Toxicity Assessment determ nes the types of adverse health effects
associ ated with chem cal exposures, and the rel ati onship between magni tude of exposure (dose)
and severity of adverse effects (response). Risk Characterization sumrarizes and conbi nes
outputs of the exposure and toxicity assessnents to provide a quantitati ve assessnment of
site-related risks.

The human health RA was conducted to estinmate the potential risks to hunan health resulting from
contam nant releases fromSite 6. QGoundwater was elinmnated as a pathway of concern because
pesticides were not detected during the four rounds of sanpling and no trends were noted in the
ot her detected conpounds. The nedia of potential concern identified at the site were surface



soil, surface water, and sedinment. Analytical results fromthe R identified VOCs, SV(Cs,
pesticides, nmetals, and cyanide as COPCs. Table 1 contains a summary of the COPCs for each
nmedi a of concern. Table 2 lists the exposure pathways. Tables 3 and 4 show Toxicity Val ues.
The Summary of Pathway - Specific R sks is shown on Table 5.

The exposure routes evaluated for this RA included: incidental ingestion and dernal absorption
of surface soils by future potential recreational and residential children and adults
incidental ingestion of surface soils by future potential commercial adult workers; dernal
absorption during contact with surface water by future potential recreational pro-adol escent
children; and dernmal absorption during contact with sedinments by future potential recreationa
pre-adol escent children. Recreational scenarios were evaluated since the site is |ocated next
to a playground/ picnic area

As part of this RA the potential carcinogenic and noncarcinogenic risks were estimated for the
COPCs at the site. Carcinogenic risks are the estimated increnental probability of an

i ndi vi dual devel opi ng cancer over a lifetinme because of exposure to a potential carcinogen
Current federal guidelines for acceptable carcinogenic risks are in the range of 1 x 10-4 to 1 X
10-6 (one in ten thousand to one in one mllion). A noncarcinogenic risk is the Ilikelihood of
devel opi ng adverse health effects other than cancer resulting froma | ong-term (chronic)
exposure to a noncarci nogenic COPC. Noncarcinogenic risk is expressed as a hazard index (H)
which is the ratio of the level of exposure to an acceptable level for all COPCs within a
particul ar exposure pathway. |If the H is less than 1.0, the hazard is not considered a public
health threat. The Excess Lifetinme Cancer R sk (ELCR) calculated for Site 6 ranged from4.0 x
10-6 (four in one mllion) to 3.8 x 10's (3.8 in one hundred thousand). The H's cal cul ated for
the site ranged fromO0.0024 to 0.993. These ELCRs and H's are within the acceptabl e ranges.

The human health RA concluded that no nedia at Site 6 posed unacceptable risks or hazards to
human health for the current or future use scenari os.

6.2 Uncertainty Analysis

Despite recent advances in risk assessnent nethodol ogy, uncertainties are inherent in the risk
assessnent process. |In order to appreciate the limtation and significance of the risk
estimates, it is inmportant to have an understandi ng of the sources and nagnitudes of
uncertainty. Sources of uncertainty in this risk assessnent, as in any risk assessnent,

i ncl ude:

. Sanpl i ng and anal ysis error

. Chem cal transport and fate nodeling,
. Toxicity data

. Exposure assessnent, and

. Ri sk estimates

Envi ronnental Media Sanpling and Anal ysis

Sanpl i ng was conduct ed using accepted procedures in an attenpt to collect sanples that were
representative of environnental nedia. Analyses were performed in accordance with the USEPA
procedures. Data were subsequently reviewed in a data validation process; however, current

anal ytical procedures may not identify all potentially hazardous contam nants at a site, and
anal ytical errors may have occurred despite stringent Q¥ QC procedures. In conducting this risk
assessnent, it was assuned that the reported chem cal concentrations were representative of
actual site conditions



Chem cal Transport and Fate Mdeling

The 95th percentile upper confidence limt (UCL) (or maxi munm) concentrations of chemcals of
potential concern found in soil, dust, sedinent, and water on site were used as exposure point
concentrations. Magration, dispersion, dilution, retardation, degradation, and ot her
attenuation or transfornmation processes nmay occur over time that could change the chem ca
concentrations in various on-site nedias. It has been conservatively assuned that the
concentrations observed at Site 6 will remain relatively unchanged with time because, with the
exception of the VOC toluene, all chemcals of concern are relatively persistent and i nobile

Toxicity Data

The available scientific data on subchronic and chronic toxic effects in humans for the

chem cals of concern found at Site 6 are limted. Consequently, varying degrees of uncertainty
surround the assessment of adverse health effects in potentially exposed popul ations. Sources
of uncertainties for toxic effects in humans incl ude:

. Use of dose-response data from experinents on honbgeneous, sensitive aninal
popul ations to predict effects in heterogenous human popul ations with a w de range
of sensitivities;

. Extrapol ation of data fromhigh doses in aninals to "real-world" | ow doses, from
acute or subchronic to chronic exposure, and fromone route to another, (e.g., from
ingestion to dernal absorption); and

. Use of single chemical data that do not account for possible antagonistic or
synergi stic responses fromnultiple chem cal exposures

Toxicity data are largely derived fromlaboratory aninals. Experinental aninal data have
historically been relied upon by regul atory agenci es and other expert groups to assess the
hazards of chemcals to humans. Al though this reliance has been supported by enpirica
observations, there nmay be slight or marginal interspecies differences in the absorption

nmet abol i sm excretion, detoxification, and toxic responses to specific chem cals of concern
There may al so be uncertainties concerning the rel evance of ani mal studies using exposure routes

that differ fromhuman exposure routes. In addition, the frequent necessity to extrapol ate
results of short-termor chronic animal studies to humans exposed over a lifetinme has inherent
uncertainties. In order to adjust for nmany of these uncertainties, USEPA often adjusts the

reference dose (RfFD) for noncarcinogenic effects using uncertainty and nodifying factors on the
nost sensitive ani mal species

There is al so uncertainty as to whether aninal carcinogens are al so carcinogenic in hurmans.
Wi | e many chem cal substances are carcinogenic in one or nore aninal species, only a snall
nunber of chem cal substances are known to be hunman carcinogens. The fact that sone chemcals
are carcinogenic in some aninmals, but not in others, raises the possibility that not all aninal
carci nogens are carcinogenic in humans. USEPA assunes that hunans are as sensitive to

carci nogens as the nobst sensitive animal species. This policy decision, designed to prevent
underestimating risk, may introduce the potential to overestinate carcinogenic risk for sone
chem cal s.

The nodel used by USEPA to determine slope factors is the linearized nultistage nodel that
provides a conservative estimate of cancer risk at | ow doses and nay overesti nate the actua
sl ope factor. |Inadequate know edge of the validity and accuracy of the linearized nmultistage
nodel nmay increase the uncertainty and the tendency to overestimate actual cancer ri sks.



When dealing with exposures to chem cal m xtures, USEPA assunes dose additivity and does not
account for potential synergisns, antagonisns, differences in target organ specificity, or
mechani sns of action

Despite these many limtations, animal experinents are widely believed to be a necessary part of
toxicity assessnment, especially in the absence of human epi dem ol ogi cal data. The safety
factors used in RfD derivations for single chemcals nmay conpensate for any unknown effects of
synergi sti c exposures.

Exposure Assessnent

Exposure assessment is perhaps the nost critical step in achieving a reliable estimate of health
risks to humans. In this assessnent, a nunber of assunptions were nade concerning the human
popul ations that could cone into contact with Site 6 nedia and the frequenci es and durations of
these contacts. The exposure paraneters used in this assessnent were largely based on USEPA' s
Ri sk Assessnment Quidance for Superfund (RAGS) and Exposure Factors Handbook, and may not be
representative of the current and future receptor populations. There is also the presunption
that interimand institutional neasures at the site would not lead to changes in exposure

condi tions and receptor behaviors.

In accordance with USEPA Headquarters and USEPA Regi on 2 gui dance, reasonabl e nmaxi num exposures
were cal culated to provide estimates of potential exposures. Because reasonabl e maxi mum
exposure estinmates are based on a conbi nati on of conservative assunptions, these estinmates are
likely to be overestimates of typical exposures and risks at Site 6.

Ri sk Esti nmates

The actual risks associated with a given exposure result froma conplex set of interactions,
whi ch are not understood and cannot be quantitatively estinated with the current state of
know edge. Exanpl es of such interactions include synergi smor antagoni smof different

subst ances, effects on single versus nultiple organ systens, and nechani sns of carci nogenesis
In addition, potential differences in sensitivities of various subpopul ations to various
chem cals are poorly understood at this tine.

Because there may be snmll individual uncertainties at each step of the risk assessnent process,
these uncertainties may becone nagnified in the final risk characterization. The fina
quantitative estimates of risk may be as much as an order of nagnitude different fromthe actua
risk associated with a given site. 1In an attenpt to mnimze the consequences of uncertainty,
Agency gui dance typically relies upon use of conservative estinmates of hazards in the absence of
appropriate conprehensive data. The overall result is that risk estimates presented in this
report are nore likely to overestinmate the actual risks than to underestimate them

This assessnent has been prepared in a manner consistent with that generally used in the
consulting comunity and Agency guidance at the tinme it was prepared. It is likely that risk
assessnent nethods and the data identifying and quantifying the toxicity of chemcals wll
inmprove with tine. Consequently, unsuspected hazards at this site may be identified at a | ater
date. This assessnent was based upon avail abl e data, using currently avail able risk assessnent
net hodol ogy.

6.3 Ecol ogi cal Ri sk Assessnent

A four-step process is utilized for assessing site-related ecological risks for a reasonabl e
maxi mum exposure scenario. Problem Fornul ation qualitatively eval uates contam nant rel ease



mgration, and fate; identifies COPCs, receptors, exposure pathways, and known ecol ogi ca
effects of the contam nants; and selects endpoints for further study. Exposure Assessnent

eval uates contami nant release, mgration, and fate; characterizes exposure pathways and
receptors; and neasures or estimates exposure point concentrations. Ecological Effects
Assessnent includes literature reviews, field studies, and toxicity tests, |inking contam nant
concentrations to effects on ecol ogical receptors. R sk Characterization is the neasurenent or
estimation of both current and future adverse effects.

The ecological RAfor Site 6 began with evaluating the contam nants associated with the site in
conjunction with the site-specific biological species/habitat information. The purpose of this
RA was to determine if past activities at the former pest control shop are adversely inpacting
the San Pedro Swanp, the Bayanmon River, or the Haystack Hlls region

The COPCs used in the ecological RA included: chlordane, 4,4'-DDD, endosulfan |, endosul fan

sul fate, heptachl or, heptachl or epoxi de, arsenic, selenium |ead, and nercury. These COPCs were
sel ected because they are the only chemcals for which toxicity data is available. The nallard
duck was chosen to represent aquatic birds (surrogate species) at the site since no

t oxi col ogi cal data exists on the specific species found at the site and be use extensive
toxicity testing has been conducted on the mallard duck

The ecol ogi cal RA concluded that no potential ecologic risks were present to the surrogate
species, the nallard duck, and therefore, no potential risks were assessed to be present for
|l ocal species. Also, risks due to bioaccurul ati on were not expected.

7.0 REMEDI AL ACTI ON OBJECTI VES

Remedi al action objectives are specific goals to protect human health and the environnent; they
specify the COPCs, the exposure routes, receptors, and acceptable contam nant |evels for each
exposure route. These objectives are based on available infornation and standards such as
applicable or relevant and appropriate requirenents (ARARs). At this tine, there are no ARARs
establ i shed for the cleanup of soil. |In the absence of ARARs, chem cal -specific To Be
Considered (TBC) criteria were evaluated, instead. A chem cal-specific TBC of 500 m crograns
per kil ogram for gamma- Chl ordane was obtained fromthe RCRA Corrective Action Levels listed in
40 CFR Part 264.521, Appendi x A and Appendix C (Proposed Rule). Chlordane is a mixture of

chl ori nat ed hydrocarbons consisting of isonmers of chlordane and closely rel ated conpounds and
byproducts. Gamma-chl ordane is an isoner of chlordane, so gamma-chl ordane nakes up a part of

chl ordane. Therefore, the chlordane listing can be used for gamma-chl ordane. |n general, the
chlordane m xture is conprised nostly of the gamma-chl ordane i soner. Therefore, gamma-chl ordane
is not listed in either Appendi x A or Appendi x C as gamma-chl ordane; gamma-chl ordane is |listed
as chlordane. Since Site 6 poses no unacceptable risk to human health or the environnent and
there are no ARARs established for the cleanup of soil; no action is necessary. Nevertheless
the Navy prefers to inplement a pro-active renedial action. The Navy's decision to inplenent a
remedy has been based upon the sensitive location of the site which is adjacent to playground
and residential areas. The Navy's renedial action objective for this site is to prevent exposure
to the concentrations of ganmma-Chlordane in the soil which are greater than the TBC criteria.



8.0 DESCRI PTI ON OF ALTERNATI VES

In the process of selecting a response action for Site 6, Renedial Action Alternatives (RAAs)
wer e devel oped for the contam nated nedia at each site. Three RAAs were devel oped for the soi
at Site 6:

. RAA No. 1 - No Action
. RAA No. 2 - Capping
. RAA No. 3 - Excavation and Of-Site Incineration

The foll owi ng subsections briefly describe the RAAs devel oped. The RI/FS report contains nore
detailed infornmation pertaining to each RAA

. Alternative 1. No Action

Capital Cost: $0

Operation and Mai ntenance (& Cost: $0
Present Worth Cost: $0

Construction Tine: None

CERCLA requires that the No Action Alternative be considered as a baseline for conparison of
other alternatives. Under the No Action Alternative, no remedial actions would be taken at Site
6 for the renediation of pesticide-contam nated soil. There would be no reduction in the
toxicity, mobility, or volune of contam nants. There are no costs associated with the
inplenentation of this alternative

. Alternative 2. Capping

Capital Cost: $43,000

O&M Cost:  $1, 000 per year

Present Worth Cost: $74,000 (assuning cap replacenment at Year 20)
Construction Tine: One year or |ess

The Capping Alternative includes the installation of an asphalt cap (4 inches thick) over the
area of approximately 2,190 square feet of surface contam nated above the TBC criteria. Soi
excavation will not be included. The cap will reduce the potential for dermal exposure to the
pesticide-contam nated soil within the site. The use of caps and their reliability has been
proven. The life expectancy of an asphalt cap is approximately 20 to 25 years with routine

mai ntenance. This alternative could be easily inplenented since the Site 6 area is flat and
open. Materials and equi pnent should be easily obtained. Long-term groundwater nonitoring will
be easily acconplished due to the existing nonitoring wells at the site.

. Alternative 3: Of-Site Incineration

Capital Cost: $580, 000

O&M Cost: $0

Present Worth Cost: $580, 000
Construction Tine: One year or |oss

The Of-Site Incineration Aternative includes the excavation, renoval, and off-site
incineration of soil with pesticide concentrations exceeding the renedi ation level. The
approxi mate quantity of soil to be renmoved is 250 cubic yards. This volune includes soil with
concentrations of ganma- Chl ordane greater than 500 micrograns per kilogram The naxi num depth
of excavation will be three feet. The excavation will be backfilled with certified clean soi



and revegetated. The contami nated naterial will be |oaded into approved contai ners and
transported by barge to the Port of Texas under a hazardous waste nmanifest. The soil will then
be trucked to a licensed incineration facility, tentatively identified in Murgan Gty,
Louisiana. Al ash remaining after incineration will be disposed of by the incineration
facility. There are currently no licensed facilities in Puerto R co capable of receiving
pesti ci de-1 aden wast es

9.0 SUMMARY COF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

During the detail ed evaluation of RAA, each alternative is assessed agai nst nine eval uation
criteria, nanmely: Overall Protection of Human Health and the Environnment; Conpliance with
ARARs; Long-Term Ef fectiveness and Pernmanence; Reduction of Toxicity, Mbility, or Vol ume
through Treatnent; Short-TermEffectiveness; Inplenentability; Cost; USEPA Commonwealth
Accept ance; and, Community Acceptance

A conparative analysis of the RAAs was based on nine evaluation criteria, and how well the RAAs
met the Navy's renedial action objective of preventing exposure to ganma- Chl ordane
concentrations above the TBC criteria of 500 micrograns per kilogram The evaluation criteria
are summari zed bel ow.

. Overall Protection of Human Health and the Environment - addresses whether or not an
alternative provides adequate protection and describes how ri sks posed through each
pathway are elimnated, reduced, or controlled through treatnent, engineering or
institutional controls

. Conpl i ance with ARARs - addresses whether or not an alternative will neet the
applicable or relevant and appropriate requirenents (ARARs), criteria to-be-
consi dered (TBCs), and other federal and commonweal th environnmental statutes,
and/ or provide grounds for invoking a waiver.

. Long- Term Ef f ecti veness and Pernmanence - refers to the nmagnitude of residual risk
and the ability of an alternative to maintain reliable protection of human heal th
and the environnent over time, once cleanup goals have been net.

. Reduction of Toxicity, Mbility, or Volume Through Treatnent - refers to the
antici pated performance of the treatnent options that nay be enployed w thin an
alternative.

. Short-Term Effectiveness - refers to the speed with which the alternative achi eves
protection, as well as the renedy's potential to create adverse inpacts on hunman
health and the environnent that nmay occur during the construction and inplenentation
period of the renedy until the cleanup goals are achieved

. Inpl emrentability - refers to the technical and admnistrative feasibility of an
alternative, including the availability of materials and services required to
i npl enent the chosen sol ution

. Cost - includes capital and operation and mai ntenance costs. For conparative
purposes, present worth val ues are provided.

. USEPA/ Commonweal t h Acceptance - | ndi cates whether, based on its review of the RI/FS
reports and Proposed Pl an, the Commonweal th concurs, opposes, or has no comment on
the preferred alternative. This criterion is addressed in this ROD based on the
commrents that have been received on the RI/FS report and Proposed Pl an



. Community Acceptance - Evaluates the issues and concerns the public may have
regarding each of the alternatives. This criterion is addressed in this ROD based
on the comments that have been received on the RI/FS report and the Proposed Pl an.

9.1 Overall Protection of Human Heal th and the Environment

Al alternatives are protective of human health and the environment. Based on the risk
assessnent results, the no action alternative is protective of human health and the environnent
because there is no unacceptable risk at the site fromforner practices.

9.2 Conpl i ance with ARARs

As there are no ARARs established for the cleanup of soil that nust be conplied with, this
evaluation criteria is not applicable. However, in the absence of ARARs, the Navy will use the
TBC criteria to delineate areas of contami nation. Alternative 1 does not prevent exposure to
soil exceeding the TBC criteria. Alternatives 2 and 3 will prevent exposure to soil exceeding
TBGCs.

9.3 Long- Term Ef f ecti veness and Per manence

The no action alternative may not be effective in the long termand has no indications of
permanence. Wth proper nmintenance, Alternative 2 - Installation of an |Inperneable Cap, would
be effective and pernmanent in the long term Alternative 3, Of-Site Incineration, wuld al so
be effective and pernmanent in the long term

9.4 Reduction of Toxicity, Mbility, or Volume Through Treat nent

Alternative 1 would not reduce the toxicity, mobility, or volune of known contam nation.
Alternative 2 would reduce the nobility, but not the toxicity or volune of known contami nation.
Alternative 3 would reduce the toxicity, nobility, and volune of the contam nated soil.

9.5 Short-Term Ef f ecti veness

Alternatives 2 and 3 are effective in the short-term

9.6 | npl ementability

Al three alternatives can be easily inplenented.

9.7 Cost

Alternative 1 can be inplemented at negligible costs. Costs for Alternative 2 were estinated to
be $42,723 (estimated in 1994) and Alternative 3 at $582,000 (estimated in 1994).

9.8 USEPA/ Commonweal t h Accept ance
By signing this ROD, PREQB, and USEPA have accepted the selected renedy for Site 6.
9.9 Communi ty Accept ance

No comments were received fromthe public during the Public Comment Period or during the Public
Awar eness Sessi on.



10.0  SELECTED REMEDY

This section of the ROD presents the selected remedy for Site 6. A description of the selected
remedy is presented along with the estinmated costs to inplenent the remedy. |In addition, the
renmedi ation levels to be attained at the conclusion of the renedy are di scussed

10.1 Renmedy Description

Based upon an eval uation of the various alternatives, the Navy has selected a variation of
Alternative 2 -Capping as the choice for the Site 6 renedy. The Navy's renedy is to place one
rectangul ar asphalt cap of 11,000 square feet mnimumthat will cover the two areas above the
TBC criteria, their imedi ate surroundi ngs, and a portion of the low, wet grassy area to the
northeast of the site. A plan view of this alternative is shown on Figure 4. The capital cost
of this renedy is approximately $215,000 in 1994 dol | ars.

This cap was sel ected because it elimnates potential exposure to the soils that nay have
limted residual pesticide contamnation in the vicinity of the Former Pest Control Shop

Al though the RA indicated that the site poses no unacceptable risks, and that no acti on was
needed, cappi ng was neverthel ess selected to reassure the public by limting public exposure
because of the site's proximty to the playground/ picnic and fanily housing areas.

10. 2 Estinmated Costs
The followi ng costs are estimated for Site 6:

Capital Cost: $215, 000
Annual O&M  $1, 000 per year
NPW  $246, 000 (assuming cap repl acement at Year 20)

11.0  STATUTORY DETERM NATI ONS

A sel ected remedy shoul d satisfy the statutory requirenments of CERCLA Section 121 which include
(1) protect human health and the environnment; (2) conply with ARARs; (3) achieve
cost-effectiveness; (4) utilize permanent solutions and alternative treatnent technol ogies or
resource recovery technol ogies to the maxi mum extent practicable; and (5) satisfy the
preference for treatnent that reduces toxicity, nmobility, or volune as a principal elenent, or
provi de an explanation as to why this preference is not satisfied. The evaluation of how the
sel ected renedy, an asphalt cap over Site 6, satisfies these requirenments is presented bel ow

11.1 Protection of Hunman Health and the Environnent

Because there is no unacceptable risk at the site due to fornmer or current practices, protection
of human health and the environment is not necessary. As a pro-active neasure to reassure the
public, the Navy has chosen to inplenent an asphalt cap over the areas where pesticides were
detected above the TBC criteria. The cap will elimnate the potential for any contact, hunan or
environnental, with any renai ning mni nal pesticide contam nated soils and; therefore, is
protective of hunman health and the environnent.

11.2 Conpliance with Applicable or Relevant and Appropriate Requirenents
There are no ARARs established for the cleanup of soil. [In the absence of ARARs, the Navy

elected to use TBC criteria to delineate areas of soil contamination. Alternative 2, an asphalt
cap over Site 6, prevents exposure to soils containing pesticides above the TBC criteria



11.3 Cost - Ef f ecti veness

The sel ected renedy affords overall effectiveness proportional to its costs. This alternative
was the nost cost effective of the active alternatives

11. 4 Utilization of Pernmanent Solutions and Alternative Treatnent Technol ogi es

The sel ected renedy represents a pernanent solution with respect to the principal threats posed
by soil contami nation. Treatnent has not been sel ected because the RA dictated that no action
was necessary.

11.5 Preference for Treatnment that Reduces Toxicity, Mbility, or Volune as a Principa
El enent

Treat nent of soil contam nated above the TBC criteria has not been retained as a principa

el ement of the selected renedy. Treatnent has not been sel ected because the RA dictated that no
action was necessary. As a pro-active neasure to reassure station residents, the Navy has
elected to install a permanent asphalt cap over areas of contanminated soil to elimnate all
contact with any renmaining mnimal pesticide contam nated soil

12.0 RESPONSI VENESS SUMVARY

12.1 CQverview

A Public Comment Period was held from May 15, 1996 through June 15, 1996. A Public Awareness
Session, in lieu of a public neeting, was held on June 7, 1996. These public participation
events were announced in English and Spanish to mlitary and | ocal personnel. No witten or
oral coments were received fromthe public on the selected renedy for Site 6

12.2 Background on Comunity | nvol venent

A record review of the NSGA Sabana Seca files indicates that the community invol verent centers

mainly on a social nature, including the comunity outreach prograns and Station/comunity
cl ubs



Community relations activities to date are summari zed bel ow

. Prepared a Conmmunity Relations Plan for all sites at the Station.

. Prepared a Draft Informati on/Photo Al bum June 7, 1996, for all sites at the
Station.

. Prepared a Draft Site Brochure, June 1993, for all sites at the Station.

. Establ i shed two information repositories at a local library and the Station's
library.

. Establ i shed the Administrative Record for all of the sites at the Station.

. Hel d Techni cal Review Committee neetings to review the status of the renedial

activities on the Station.

. Rel eased a Proposed Plan in English and Spanish for public reviewin repositories,
May 1996.
. Rel eased a public notice in English and Spani sh announcing a public conment

period and requesting attendance at the Public Awareness Session.

. Hel d a Public Awareness Session on June 7, 1996, to solicit coments and provide
information to the commnity.

12.3 Summary of Comments Received During the Public Comment Period and Agency Responses

No witten or oral comments were received fromthe public during the Public Comment Period.



TABLE 1

CHEM CALS OF POTENTI AL CONCERN
FOR THE HUVAN HEALTH RI SK ASSESSMENT

Sur f ace Sur f ace

COPC (ng/ kg) Soi | Wat er Sedi ment
VCCs:
Tol uene 1. 02E- 02 1. 10E-01 --
SVQCs:
bi s(2- et hyl hexyl ) pht hal ate 7. 63E-01 -- --
Di - n-butyl pht hal ate 2. 20E-01 -- --
Di - n-octyl pht hal ate 2. 90E-01 -- --
Phenol -- 5. 00E- 02 --
3 and 4- Met hyl phenol -- 1. 30E-01 --
PESTI Cl DES:
al pha- Chl or dane 5. 75E-01 -- 1. 98E+00
ganmma- Chl or dane 1. 58E+00 -- 2. 67E+00
Endosul fan | -- -- 6. 10E- 02
Endosul fan Sul fate -- -- 3. 50E- 02
Hept achl or 7. 80E- 03 -- --
Hept achl or Epoxi de 4. 80E- 03 -- 1. 80E- 02
4, 4- DDD -- -- 1. 40E- 01
METALS AND CYAN DE:
Al um num 2. 23E+04 -- --
Ant i nony -- 5. 67E-02 --
Arsenic 1. 24E+01 4. 10E- 03 6. 10E+00
Manganese -- 1. 76E- 01 --
Zinc -- 4. 68E- 02 --
Cyani de -- 2. 30E-03 --

X = Indicates a COPC for the specified nedia.



Potential ly
Exposed
Popul ati on

Future Residents

Noncar ci nogens
Adul t

Noncar ci nogens
Chi l dren

Ti me- wei ght ed
Aver age
(Carci nogens)
Adul t

Chi l dren

Future Recreational

Noncar ci nogens
Adul t

Noncar ci nogens
Chi l dren

Ti me- wei ght ed
Aver age
(Carci nogens)
Adul t
Children

Future Conmerci al

Adul t

Exposure Ccw CA
Rout e (mg/ L) ( g/ nB)

Surface Soil

| ngestion

| ngestion

I ngestion

Der mal

Der mal

| ngestion

I ngestion

| ngestion

Der mal

Der mal

I ngestion

El

El

El

El

El

El

El

El

El

El

El

cs
(mg/ kg)

Dat a( d)

Dat a( d)

Dat a( d)

Dat a( d)

Dat a( d)

Dat a( d)

Dat a( d)

Dat a( d)

Dat a( d)

Dat a( d)

Dat a( d)

TABLE 2

EXPOSURE PATHWAYS

Vari abl es Used for

Site 6,

SA
(cne/
event)

5, 700(f)

2,295(f)

5, 700(f)

2,295(f)

NSGA Sabana Seca,

PC
(cm hr)

I R(a)

100

200

114

100

200

114

50

Human | nt ake Cal cul ations
Puerto Rico

ABS
(unitless)

(e)
(e)

(e)
(e)

AF
(ng/ cnR)

ET
(hr/day)

EF
(events/
yr)

350

350

350

350

350

52

52

350

52

52

250

ED CF(b)
(yrs)

30 1.0E-6

6 1.0E-6

6/ 24 1. 0E-6

30 1. 0E-6

6 1.0E-6

30 1.0E-6

6 1.0E-6

6/ 24 1.0E-6

30 1.0E-6

6 1.06-6

25 1.0E-6

BW
(kg)

70

15

15/ 70

70

15

70

15

15/ 70

70

15

70

AT(c)
(years)

70

70

30,70

30, 70



TABLE 2
EXPOSURE PATHWAYS

Vari abl es Used for Human |ntake Cal cul ations
Site 6, NSGA Sabana Seca, Puerto Rico

Potentially Exposur e CwW CA Cs SA PC I R(a) ABS AF ET EF ED CF(b) BW AT(c)
Exposed Rout e (mg/ L) ( g/ nB) (mg/ kg) (cne/ (cm hr) (unitless) ( g/ cnR) (hr/day) (events/ (yrs) (kg) (years)
Popul ati on event) yr)

Surface Water
Future Recreational

Pre- adol escent Der mal El Data(d) . . 3,225(f) (e) . (e) 1.0 2.0 21 6 1.0E-3 30 6,70
(Age 9-10)

Sedi ment

Future Recreational

Pr e- adol escent Der mal . . El Data(d) 3, 225(f) . . (e) 1.0 . 21 6 1.0E-6 30 6, 70
(Age 9-10)
Not es:
(a) I ngestion units for water Ingestion are L\day and for soil Ingestion are ng/day.
(b) Conversation Factor.
(c) Noncar ci nogeni ¢ averaging tine, carcinogenic average tinme. AT converted to days for calculations. 70 years (25,550 days) for carcinogens, 30 years (10,950) for noncarcinogens for adults, 6 years
(2,190 days) for noncarcinogenic for children.
(d) El = based on nonitoring data fromthe Environmental Investigation.
(e) This value is chemical -specific.
(f) Surface areas 25% of the 95th percentile of the total skin surface area for the appropriate age group.



Const it uent

Tol uene

Bi s(2- et hyl hexyl ) pht hal ate

D - n-butyl pht hal ate

Di - n-octyl pht hal ate
Phenol

3-and 4- Met hyl pheno

a- Chl or dane*

g- Chl or dane*
Endosul f an
Endosul fan sul fate**
Hept achl or
Hept achl or Epoxi de
4, 4- DDD

Al um num
Ant i mony

Ar seni c

Manganese

TABLE 3

TOXI A TY VALUES - RFD

Summary Tabl e of Reference Doses and Concentrations

Site 6, NSGA Sabana Seca, Puerto R co

O al
Chroni c Chroni c
Rf D Uncert. Mod
(my/ kg- day) Fact or Fact or
Vol atil e Organi ¢ Conpounds
0.2 a 1, 000 1
Sem vol ati |l e Organi c Conmpounds
0.02 a 1, 000 1
0.1 a 1, 000 1
0.02 b 1, 000 UR
0.6 a 100 1
0.05 a 1, 000 1
Pesti ci des
0. 00006 a 1, 000 1
0. 00006 a 1, 000 1
0.006 b NA NA
0.006 b NA NA
0. 0005 a 300 1
0. 000013 a 1, 000 1
NA NA NA
Metal s and Cyani de
2.9c NA NA
0. 0004 a 1, 000 1
0. 0003 a 3 1
0.005 a 1 1

Confi -
dence

Medi um

Medi um
Low
UR
Low

Medi um

Low
Low

Low
Low

Low

Medi um

Vari ed

Sub

O al
chronic
RfD

(ng/ kg- day)

cocoro

oocoooo

.0b

.02 b

.02 b

[620e)]
O T

. 00006 b
. 00006 b
006 b
006 b

. 0005 b

. 000013 b
NA

. 0004 b

. 0003 b

.005 b

Tar get
Organ

Li ver,
ki dneys, and
CNS

Li ver
Entire body
Ki dneys, liver
Ki dneys
CNS

Li ver
Li ver
Ki dneys

Li ver
Li ver
Li ver

NA
Longevity,
bl ood gl ucose
Hyper -
pi gent ati on
CNS effects



TABLE 3
TOXI A TY VALUES - RFD

Sumrary Tabl e of Reference Doses and Concentrations
Site 6, NSGA Sabana Seca, Puerto R co

O al O al
Chroni c Chroni c Subchroni ¢
Consti t uent Rf D Uncert. Mod. Confi - Rf D Tar get
(my/ kg- day) Fact or Fact or dence (mg/ kg- day) O gan
Mer cury 0.0003 b 1, 000 NA NA 0.0003 b Ki dneys
Zinc 0.3 a 3 1 Medi um 0.3 b Bl ood
Cyani de 0.02 a 100 5 Medi um 0.02 b Ki dneys

IRIS (EPA, 1994).

HEAST, FY1992 (EPA, 1992b).

EPA Region |11 RBC (6/10/93) (EPA, 1993b).

Toxicity val ues were unavail abl e for al pha-and gama-chl ordane; chl ordane val ues were used for eval uation.
Toxicity val ues were unavail abl e for endosul fan sul fate; endosul fan val ues were used for eval uation.

Not avail abl e.

Under revi ew.

Central nervous system



TABLE 4
TOXI G TY VALUES - SLCPE FACTORS

Summary Tabl e of Carcinogenic Sl ope Factors
Site 6, NSGA Sabana Seca, Puerto Rico

O al
Consti t uent Sl ope Factor Unit Risk d ass
(ng/ kg- day) (=9/L)

Vol atil e Organi ¢ Conpounds
Tol uene NA NA D

Sem vol atil e O gani c Conmpounds

Bi s(2- et hyl hexyl ) pht hal at e 0.014 a 0. 0000004a B2
Di - n- butyl pht hal ate NA NA D
Di - n-octyl phthal ate UR UR NA
Phenol NA NA D
3- and 4- Met hyl phenol NA NA C
Pesti ci des
a- Chl or dane* 1.3 a 0. 000037 a B2
g- Chl or dane* 1.3 a 0. 000037 a B2
Endosul f an NA NA NA
Endosul fan sul fate NA NA NA
Hept achl or 4.5 a 0. 00013 a B2
Hept achl or epoxi de 9.1 a 0. 00026 a B2
4, 4- DDD 0.24 a 0. 0000069 a B2
Metal s and Cyani de
Al um num NA NA NA
Ant i nony NA NA D
Arsenic 1.75 b -NA A
Manganese NA NA O
Mer cury NA NA D
Zinc NA NA D
Cyani de NA NA (0]
Not es
a - IR'S (EPA, 1994).
b - EPA Region |1l R sk-Based concentrati on Tabl e (EPA, 1993b).
* - Toxicity val ues were unavail abl e for al pha- and gamma-chl ordane; chl ordane val ues were
used for eval uation.
NA - Not avail abl e.
UR - Under revi ew.

d ass: Car ci nogeni ¢ wei ght of evidence classification.



TABLE 5
SUMVARY COF PATHWAY - SPECI FI C RI SKS

Summary Tabl e of Carcinogenic R sks
Site 6, NSGA Sabana Seca, Puerto R co

Pat hways
Medi a Recept ors Resi denti al Recr eati onal

I ngesti on Der mal I ngesti on Der nal

Cont act Cont act
Soi | Adul ts 3. 84E- 05 NA 5. 71E- 06 NA
Children 2. 69E- 05 NA 4. 00E- 06 NA

Surface Water Pr e- adol escent -- -- -- 7.61E-09

Sedi ment Pr e- adol escent -- -- -- NA

Not es:
NA - Not applicable.

Sumrary Tabl e of Noncarci nogeni ¢ Hazar ds
Site 6, NSGA Sabana Seca, Puerto Rico

Pat hways
Medi a Receptors Resi denti al Recr eat i onal
I ngesti on Der mal I ngesti on Der mal
Cont act Cont act
Soi | Adul ts 1.17E-01 NA 1. 74E- 02 NA
Children 9. 93E- 01 NA 1. 48E-01 NA
Surface Water Pr e- adol escent -- -- -- 2. 44E- 03

Sedi nent Pr e- adol escent -- -- -- NA

Comer ci al
I ngestion

4. 30E- 06

Conmmer ci al
I ngesti on

4. 18E-02



<I M5 SRC 0296276C>
<I MG SRC 0296276D>
<I MG SRC 0296276E>
(I M5 SRC 0296276F>

FI GURES



