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TRANS CIRCU T SI TE RECORD COF DECI SI ON

PART 1: DECLARATI ON

SI TE NAME AND LOCATI ON

Trans Circuits Site
Lake Park, Pal m Beach County, Florida
EPA | D. FLD091471904

STATEMENT OF BASI S AND PURPOSE

Thi s deci si on docunment (Record of Decision), presents the selected renedial action for
the Trans Circuits Site, in Lake Park, Pal mBeach County, Florida, devel oped in
accordance with the Conprehensive Environnental Response, Conpensation and Liability Act
of 1980 (CERCLA), as anended by the Superfund Anmendnents and Reauthorization Act of 1986
(SARA), 42 U.S.C. § 9601 et seq., and to the extent practicable, the National Contingency
Plan (NCP), 40 CFR Part 300.

This decision is based on the administrative record for the Trans Circuits Site. The
State of Florida, as represented by the Florida Departnent of Environnental Protection
(FDEP), has reviewed the reports which are included in the Administrative Record for the
Trans Circuits Site. In accordance with 40 CFR § 300. 430, as the support agency, FDEP has
provided the U S. Environmental Protection Agency (EPA) with input during the renedial

sel ection process. |In order to confirmthat the selected remedy will effectively treat
contam nant levels to remedial goals in a cost effective manner, additional ground water
sanpling and a treatability study will be conducted as part of the renedial design

After the sanpling and treatability study are conplete, EPA and FDEP will review the data
to ensure that it supports the selected remedy. |f, based on the data, FDEP does not
support the selected renedy, EPA will work with FDEP and the community to select a new
renmedy. Pursuant to the above, FDEP is expected to concur with the Record of Decision

( ROD) .

ASSESSMENT CF THE SITE

Actual or threatened rel eases of hazardous substances fromthe Trans Circuits Site, if
not addressed by inplementing the response action selected in this ROD, may present an
i mm nent and substantial endangernment to public health, welfare, or the environment.

DESCRI PTI ON OF THE SELECTED REMEDY

This action is the first and final action planned for the Site. This action addresses
soil and ground water contamination at the Site and calls for the inplenentation of
response measures which will protect human health and the environnent. The sel ected
renmedy includes surface soil renoval to address industrial exposure concerns,
institutional controls to prevent residential devel opnent and restrict access to

contam nated ground water, installation of a new nmunicipal well, and chenical oxidation
to treat ground water contami nation. |In addition, this renedy incorporates contam nated
ground water extraction and air stripping at the Riviera Beach water treatment plant to
assist in restoration of the aquifer, until contanination can be isolated fromthe well
field.

STATUTORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with
federal and state requirements that are legally applicable or relevant and appropriate to
the renedial action, and is cost-effective. This remedy satisfies the statutory



preference for treatnent as a principal element and utilizes permanent solutions and
alternative treatnent technol ogies to the maxi num extent practicable.

Because this renedial action results in hazardous substances, pollutants or contani nants
remaining at the Site above levels that allow for unlimted use and unrestricted

exposur e,

EPA, as the |ead agency, shall review such action no |less than every five years

after initiation of the selected renedial action

ROD DATA CERTI FI CATI ON CHECKLI ST

The following information is included in the Decision Sunmary section of this Record of

Deci si on.
Site.

Additional information can be found in the Adm nistrative Record file for this

Chenical s of concern and their respective concentrations.

Baseline risk represented by the chem cals of concern.

Cl eanup |l evel s established for chemicals of concern and the basis for these

| evel s.

How source materials constituting principal threats are addressed.

Current and reasonably anticipated future | and use assunptions and current and
potential future beneficial uses of ground water used in the baseline risk
assessnent and ROD.

Potential |and and ground-water use that will be available at the Site as a
result of the Sel ected Renedy.

Estimated capital, annual operation and maintenance (&), and total present
worth costs, discount rate, and the number of years over which the renmedy cost
estimates are projected.

Key factors that led to selecting the renedy.
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Record of Deci sion
Trans Circuits Site

PART 2: DECI SI ON SUMVARY

1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Trans Circuits Site (the Site) is |located at 210 Newnan WAy in the sout hwestern
guadr ant of Lake Park, Pal m Beach County, Florida (Figure 1-1). The National Superfund
dat abase identification nunber for the Trans Circuits Site is FLD091471904. EPA is the
| ead agency for devel oping and inplenenting a remedy for the Superfund-financed cl eanup
at the Trans Circuits Site. FDEP, as the support agency representing the State of

Fl orida, has reviewed all supporting docunentation and provided i nput to EPA during the
remedi al sel ection process.

The Site is located in a conmercial/industrial area on an interior parcel of the Tri-City
Industrial Park, with a |arge parcel of undevel oped property | ocated north and west of
the industrial park and a residential area south and east of the industrial park. The
Trans Circuits Site consists of approximately 1 acre, which is partially asphalt-paved
and is occupied by one building. The building occupies a large portion of the property
and shares a conmmon wall with another buil ding occupied by Action Bolt and Tool. The
facility was an el ectroplating and nanufacturing plant of electronic conponents and
subassenblies for electronic circuit boards from 1978 to 1988. The Site is no |onger
active. A prospective purchaser agreenent has been entered into by a | ocal devel oper and
the U S. Environmental Protection Agency (EPA) for this Site. The devel oper has begun
renovations to put the Site back into use. The former Site layout is illustrated on
Figure 1-2. Photographs of the Site being renovated are shown on Figure 1-3.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Et ched Products, Inc., owned and operated a simlar business on the property from Apri
1976 until April 1978, when Trans Circuits, Inc., purchased the property. Trans Circuits
was a conpany that manufactured el ectronic conponents and sub-assenblies for electronic
circuit boards. Trans Circuits was |listed as a Resource Conservati on and Recovery Act
(RCRA) large quantity generator of hazardous wastes. Trans Circuits conpleted a RCRA
Part A Pernmit application on Novenber 13, 1980. The hazardous wastes generated onsite
and listed on the Part A Pernit application include:

D001 - corrosive nmaterials and sol utions

D002 - ignitable nmaterials and sol utions

F002 - PCE, nethylene chloride, 1,1,1-trichloroethane, 1,1,2-trichloroethane
FO06 - cadm um hexaval ent chrom um nickel, cyanide (conpl exed)

FOO7 - cyanide salts (sodium cyani de) FO09 - cyanide salts

K054 - chrome shavi ngs

The Site is no longer active. Trans Circuits discontinued operations in 1985. No viable
potentially responsible parties (PRPs) have been | ocated, so the clean up will progress
wi th CERCLA fi nanci ng.
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FIGURE 1-1. SITE LOCATION MAP 2 Y U
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FIGURE 1-2. FORMER SITE PLAN
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FIGURE 1-3. PHOTOGRAPHS OF SITE BEING RENOVATED

a) Front of Trans Circuits building (looking north).
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Structures at the Site include: a building in the center of the Site which shares a
conmon wall with Action Bolt and Tool; remmants of a percolation pond | ocated north of
the building; a set of inactive railroad tracks |ocated hi the northern portion of the
Site; remmants of a former air stripper located north of the building; and three drai nage
grates located in the southern portion of the Site where the still functioning storm
water drain field is |ocated.

Few or no data are available prior to 1981 concerni ng wastewat er di sposal practices.
However, it is assuned effluent was di scharged to the ground and allowed to run off to
areas on or adjacent to an evaporation/percol ati on pond area. The pond, constructed in
1981, was lined with a synthetic nmenbrane and was designed to be an evaporation pond. A
1982 industrial waste discharge nonitoring report indicates that approxi mately 336, 000
gal l ons of effluent per nmonth were being discharged to the pond. The water quality of
the effluent was al so reported on the discharge report; Trans Circuits had exceeded the
effluent limts for copper, fluoride, and lead. The evaporation pond proved to be

i nadequate for the volune of wastewater generated. Subsequently, part of the |iner was
renoved to facilitate percolation. Portions of the Iiner could not be renmpved and the
evaporati on process continued to be inadequate during periods of precipitation.

A wastewater treatnent plant was constructed in 1982 to treat the el ectroplating

wast ewater in addition to a centrifuge used to de-water chem cal sludge which was
subsequent |y haul ed away for disposal in a landfill. An anonynous conpl aint, concerning
storage of hazardous waste at the facility, was recorded in 1983 by the FDEP. In
response to the conplaint, a site reconnai ssance was conducted which reveal ed visible
sludge in the evaporation/percolation pond and puddles of |iquid surrounding the pond
perimeter. In addition, 100 55-gallon druns of unidentified waste were found onsite in
the treatnent area. In 1983, a 3-foot high retaining wall was constructed around the
perimeter of the pond to aid in overfl ow probl ens, which, along with mechani cal and

el ectrical problens, frequently resulted in discharge of effluent above the reconmended
state guidelines. As a condition of the Decenber 1984 discharge permt, Trans Circuits
began nonitoring the wastewater effluent for volatile organic contam nants (VOCs). A
February 6, 1985, grab sanmple of the effluent indicated the presence of tetrachl oroethene
(PCE), 1,1,1-trichloroethane, and trichl oroethene (TCE)

FDEP conducted an in-depth study of ground water contam nation at the Riviera Beach
nmuni ci pal well field fromFebruary to May 1985. Their findings indicated that the Trans
Circuits discharge was responsible for the contamnation of the Gty of Riviera Beach
muni ci pal well PWL7. FDEP s findings were based on the follow ng observations: a

sout heasterly ground water flow direction fromthe Site, the simlarity of the volatile
organi ¢ conpounds in the di sposal pond and downgradi ent nonitoring wells, the vertica

di stribution of the contam nation in the aquifer, and the absence of any other source in
the vicinity. Oher constituents detected in the Trans Circuits Site, nonitoring well
sampl es included fluoride, cadmi um chrom um copper, iron, lead, nercury, and nickel
The PWL7 nunicipal well was taken out of service in 1984 due to contam nation. |In 1988,
the Riviera Beach Water Departnent installed air strippers to treat ground water from
wel | PWL7 and have been regularly using the well since that tine.

In 1987, a ground water treatnent systemwas constructed to reduce the |levels of PCE and
TCE in the ground water using air stripping techniques. Mre than one mllion gallons of
ground water were captured, treated, and recharged within the Trans Crcuits Site area
during the 2-year period of operation. In 1990, the recovery well and air stripper were
taken off-line due to the lack of funds to continue operation. Volatiles and/or their
respecti ve degradati on products continue to be detected in the area and at the municipa
wel |l field southeast of the Site

In Cctober 1989, a Screening Site Inspection (SSI) (Phase |I) Report was submitted to the
EPA by the NUS Corporation. No sanpling was conducted during the inspection. The Phase
| Report recomended that a desk-top Phase Il Screening Site |Inspection be conducted at
the Site.

In January 1991, a SSI (Phase Il) Report was submtted to the EPA by Jacobs Engi neering
Group, Inc., No sanmpling was conducted during the inspection. The report reconmended



that further CERCLA work be conducted at the Site to better define the probabl e point of
entry (PPE) for the surface water pathway, determ ne the extent of contanination al ong
the surface water pathway, and sanple onsite soils for netals and sol vents.

In late 1991, water quality data submtted to FDEP by Trans Circuits representatives

i ndicated nonitoring well M1 10 (located approxi mately 250 feet east of the Trans
Circuits property) contained higher concentrations of VOCs than reported in previous
sampling events. As a result, additional nmonitoring wells were installed north,

nort heast, east, and southeast of the facility to ascertain the current extent of the
contam nant plune. The ground water quality analytical data indicated that a plume of
VOCs was positioned north and south, but primarily east of the Trans Circuits facility.
A fluoride plume was identified primarily to the north of the Site. Analytical data
reported no heavy netal contam nation present in neasurable quantities in any of the
Trans Circuits monitoring wells.

On Novenber 20, 1992, a Site Inspection Prioritization (SIP) report was subnitted to EPA
Region 4. The report summari zed previous activities and investigations which occurred at
the Site. No sanpling was conducted during the SIP. The report reconmended that further
action be taken at the Trans Circuits Site, including the collection of surface soi
sanples to characterize the extent of surficial contam nation at the Site.

In Septenber 1994, an environnental sanpling investigation was conducted at the Trans
Circuits Site by EPA. Two surface soil and two subsurface soil sanples were collected to
establish control conditions at the Site. Additionally, two surface soil and three
subsurface soil sanples were collected fromthe percol ati on pond area, and one surface
soi | sanple and one subsurface soil sanple were collected in the railroad spur area

i mediately north of the Site. Elevated inorganic concentrations of chrom um copper

| ead, nickel, silver, and zinc were detected in onsite soils. Elevated organic
constituents detected on the Site included several polynuclear aromatic hydrocarbons
(PAHs) and ot her extractabl e organic conpounds. The sanpling investigation was conducted
to provide information concerning the source of contanination and to further evaluate the
Site under the Hazard Ranki ng System (HRS).

In 1998, an Expanded Site Inspection (ESI) of the Trans Circuits Site was conpl et ed.
During the 3 field investigations for this ESI, 16 permanent nonitoring wells were
installed, 10 surface soil and 25 subsurface soil sanples were collected, and 35 ground
wat er sanples fromthree general ranges of depths described as shallow, internediate, and
deep all within the shallow aquifer were collected. El evated concentrations of severa

i norgani cs including alumnum arsenic, barium calcium chromum copper, cyanide, iron
| ead, nmmgnesi um nickel, sodium strontium vanadium yttrium and zinc were detected in
onsite soils, when conpared to background concentrations. No volatile organic conpounds
were detected at el evated concentrations in onsite soils. Elevated extractabl e organic
conpounds detected in onsite soils, when conpared to background concentrations include
several polynucl ear aromatic hydrocarbons (PAHs) and di methyl phthal ate. Pesticides
detected at el evated concentrations in onsite soils include 4,4'-DDE, and al pha

chl ordane. The report concluded further action under CERCLA was needed to address
concerns over the release of contam nants to ground water in the surficial aquifer

In May 2000, the final Remedial Investigation (RI) report for the Trans Circuits Site was
subm tted and several ninor nodifications were made and incorporated into the final Rl in
July 2000. As part of the investigation, the following field activities were perfornmed:
installation of 9 additional permanent nonitoring wells; collection of 9 subsurface soi
sampl es; collection of 51 ground water sanples; surveying 48 of the 51 wells sanpled;
recording two rounds of water levels on the 48 wells surveyed; and slug testing 20 of the
wel I's surveyed. The final Rl report summarized the nature and extent of contam nation
detected at the Site based on the data reducti on and eval uati on

The Site was proposed for addition to the National Priorities List (NPL) on Cctober 21,
1999, and finalized on the NPL on February 4, 2000.



3.0 H GHLIGHTS OF COVWUNI TY PARTI Cl PATI ON

Al'l basic requirenents for public participation under CERCLA 88 113(k)(2)(B)(i-v) and 117
were net in the renedy selection process. A Fact Sheet on the Site was first distributed
in March 1997. Since that time, a community relations plan was further devel oped and

i npl enented at the Site. An information repository was established in March 1997, at the
City of Riviera Beach Public Library, at 600 Bl ue Heron Boul evard, Riviera Beach

Fl ori da.

The Renedi al |nvestigation Report (including the Baseline Ri sk Assessnent), the
Feasibility Study (FS) Report, and the Proposed Plan for the Trans Circuits Site were
rel eased to the public on November 27, 2000. These docunents are incorporated in the
Adm ni strative Record for the Site. A copy of the Adm nistrative Record, upon which the
renedy is based, is located at the Infornmation Repository. In addition, the

Admi ni strative Record and the Site (project) files are available for review at the EPA
Region 4 offices in Atlanta, Georgia. A notice of availability of these documents was
published in the Pal m Beach Post on Novenber 30, 2000.

On Decenber 12, 2000, EPA presented its preferred remedy for the Trans Circuits Site
during a public nmeeting at Newcomb Hall, Riviera Muinicipal Mrina, 180 East 13th Street,
Ri viera Beach, Florida. At this nmeeting, representatives of EPA answered questions about
sanpling at the Site and the renedi al alternatives under consideration. A transcript of
the neeting was prepared and is available at the Informati on Repositories.

A public conment period was hel d from Novenber 30, 2000, through Decenber 29, 2000.
EPA' s responses to comments which were received during the corment period are contained
in Part 3 of this Record of Decision.

4.0 SCOPE AND ROLE OF RESPONSE ACTI ON

The purpose of the remedial alternative selected in this RODis to reduce current and
future risks fromthis Site. Soil and ground water contam nati on were investigated for
cl eanup through this renedy selection process. This is the only ROD contenplated for
this Site. This decision docunent was devel oped in accordance with the Conprehensive
Envi ronnent al Response, Conpensation and Liability Act of 1980 (CERCLA), as anmended by
t he Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 U.S.C. § 9601 et
seq., and to the extent practicable, the National Contingency Plan (NCP), 40 CFR Part
300.

5.0 SUMVARY OF SI TE CHARACTERI STI CS

5.1 Conceptual Site Mde

The conceptual site nmodel for the Trans Circuits Site (Table 5-1) incorporates

i nformati on on the potential chemi cal sources, affected nmedia, rel ease nechani snms, routes
of migration, and known or potential human receptors. The purpose of the conceptual site
nodel is to provide a framework with which to identify potential exposure pathways
occurring at the Trans Circuits Site. The nodel is then used to determ ne what sanples
are needed to evaluate the Site risks.

5.2 Physi ography and Topogr aphy

The Site lies at the northern extrenmity of the Atlantic Coastal Ridge subdivision of the
Sout hern Geonor phol ogi ¢ Zone of Florida. The area surrounding the fornmer Trans Circuits
facility generally inclines eastward, declines westward, and is relatively consi stent
north and south along the ridge. The facility rests on the western side of a ridge with
a |l ocal depression present adjacent to the western side of the Site. The ground surface
el evation at the Site ranges from approximately 35 to 40 feet amsl. The Site occupies
approxi mately 1 acre.



TABLE 5-1.

CONCEPTUAL SI TE MODEL

Scenari o Mechani sm Exposure Recept or Recept or Exposure
Ti mef r ame Medi um Popul ati on Age Rout e
Adul t I ngestion
Surface soil Tr espasser Der @I
Current Surface soil Adol escent | ngesti on
Der ma
Air Tr espasser Adul t I nhal ati on
Adol escent I nhal ati on
Future Soi | Ver ker Adul t I ngestion
Der mal
Construction Wrker Adul t | ngestion
Sur face Soil Dernél
Adul t I ngestion
Resi dent Derngl
Chil d I ngestion
Der ma
Constructi on Wrker Adul t Der mal
I ngestion
Adul t Der el
Subsur face Soi l Resi dent | ngesti on
Chi I d Der nal
I ngestion
Wor ker Adul t Der mal
I ngestion
Construction Wrker Adul t I nhal ati on
Air i
Resi dent Adul t I nhal ati on
Child I nhal ati on
Ground Vater Adul t Dernél
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5.3 Ceol ogy/ Hydr ogeol ogy
The coastal ridge lies in the eastern portion of the Pal mBeach County area. Sandy fl at

| ands are found in the centra
western portion of Pal mBeach County.

extends inland approximtely 2 to 3 miles.

beaches,

Geol ogi cal

Sand; the Anastasia formation;
Suwannee Li nmestone.
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the Intracoastal
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shel | y sands.
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These formations are further
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portion, and the broad Everglades marsh is found in the
ridge area parallels the coast and
The area includes Pal m Beach |Island and

ridge itself. The

(ansl).

ridge are deep and excessively drained and typically consist of

the Pamico
and the




. Pam ico Sand - The Panlico sand is of |late Pl eistocene age and consi sts of gray
or white sand and will yield water to sand point wells. The unit reaches a
thi ckness of approximately 10 feet in the vicinity of the Coastal Ridge area.

. Anastasia formation - The Anastasia formation is of Pleistocene age and
consi sts of sand, sandstone, |inestone, coquina, and shell beds. The unit
reaches a thickness of approximately 200 feet in the vicinity of the Coasta
Ri dge area

. Cal oosahat chee Marl - The Cal oosahatchee Marl is of Pliocene age and is
conposed nainly of shelly sand and sandy shell marl with ninor anounts of
i mest one and sandstone. The thickness of the formation along the coast is not
known.

. The Hawt horn Group (Fornerly the Tami am Formation, the Hawthorn Fornmation, and
the Tanpa Fomation) - The Hawthorn Goup is of Mocene age, is present over 160
feet bls, and, in this area of Florida, is conprised of, in descending order,
the Peace River formation and the Arcadia formation. The Peace River formation
is conprised of interbedded quartz sands clays, and carbonates and is
approxi mately 650 feet thick in the study area. The carbonate content within
the Peace River Fornmation increases with depth forming a gradational contact
with the subjacent Arcadia Formation. The Arcadia Formation rests beneath the
Peace River Formation and is approximtely 250 feet thick in the study area.
The Arcadia Fornmation is generally conprised of hard, quartz sandy, phosphatic
dol ostone with sonme siliciclastic interbeds.

. The Suwannee Linmestone - The Suwannee Li nestone rests beneath the Hawt horn
G oup in the study area, and consists of crystalline and pelletal |inmestone
The Suwannee Linestone is of Oigocene age, and is the upper-nost of a series
of thick carbonate units that rest beneath the M ocene age formati ons and form
the mapjority of the Floridan Aquifer system Additional units conprising this
thi ck sequence of carbonate deposits include, in descending order, the Ccal a
Li nestone and the Avon Park Fornmation

Detail ed site-specific geologic informati on was obtained during the installation of the
on-site nonitoring wells in this investigation, previous investigations, and a U S.

CGeol ogi cal Survey (USGS) investigation on the Riviera Beach area. A veneer of surficia
material classified as the Paola Series soil association is present at the Trans Circuits
facility. These soils are nearly level to sloping, excessively drained sandy soils that
are typically found on | ong dune-like ridges near the Atlantic coast. Paola soils may
extend up to 10 feet bis. The Paola soils rest upon post-M ocene deposits which formthe
surficial aquifer.

Hydr ogeol ogi cal investigations assessing ground water conditions in the area have
identified two aquifer systens in the area, the shallow aquifer and the Floridan aquifer
The upper-nost of these is the shallow aquifer, which is the sole source for potable
ground water in the area. A confining unit rests between the shallow aquifer and the

Fl oridan Aquifer system |In the study area, the Floridan aquifer is brackish and is not
utilized. Table 5-2 provides the general stratigraphy in the Riviera Beach area. Figure
5-1 shows a nmap view of Trans Circuits and a cross section of the area, and Figure 5-2 is
a geol ogic cross section of the area.

The shal l ow aquifer is unconfined with a thickness at the Trans Circuits Site of

approxi nately 250 feet. In this investigation, the shallow aquifer was divided into four
units categorized by lithology. Unit 1 is conprised of sand and occasi onal organic mnuck
with layers of shell and is interpolated to be approximately 17 feet thick beneath the
Trans Circuits property, thickening westward to approximately 44 feet and eastward up to
approxi mately 38 thick adjacent to O d Dixie Highway. Unit 2 rests beneath Unit 1 and
consi sts of unconsolidated sand and shell with sone scattered | ayers of sandstone. Based
on a nearby (south) cross section, Unit 2 is interpolated to be approximately 64 feet
thick in the facility area. Unit 3 rests beneath Unit 2 and is conprised prinarily of
very fine sand and broken shell. Unit 3 is considered to be lower in perneability than



Tabl e 5-2

Summary of Geologic Units for the Area around

Trans Circuits, Inc.
Ri vi era Beach, Pal m Beach, County Area
Stratum
L . (Deposits conprising Top of Stratum (Bottom qf Strat um
ocation . . Cunul ative Depth
the shal | ow aquifer are Depth (in feet) .
(in feet)
shaded)
Solitron St. Lucio-Uban Land- 0 > 6.5
Paol a associ ati on
Solitron Wll MWM6C & Nearby Unit 1
(one nmile or less northeast an Unconsol i dat ed sand > 6.5 . 50
sourt hwest of the Solitron wi th occasional organic )
property( USGS report wells mat eri al
Solitron Wll MWM6C & Nearby Unit 2
(one nmile or less northeast an Unconsol i dat ed sand and . 50" . 90 *
sourt hwest of the Solitron shells with scattered
property( USGS report wells | ayers of sandstone.
Solitron Wll MWMG6C & Nearby .
(one mle or less northeast an pmt 3
. Very fine sand and - 90~ -140°
sourt hwest of the Solitron shel | s
property( USGS report wells
Unit 4
Cenent ed cal careous snd
Solitron Wll MWM6C & Nearby and shell with
(one mle or |ess northeast an occasi onal |ayers of -140° =236
sourt hwest of the Solitron mud. Mbst likely
property( USGCS report wells deposits fromthe
Anast asi a Formati on and
the Cal onscsatchcet mat
I nt er bedded quartz
Hawt horn Group sands, clay, and - 236’ - 786" **
car bonat es.
The Suwannee Linestone Gystal | I ne and -786" ** ?7?
pell etal I|inestone

* I nterpol ated data using MM¥6C onsite control

near by USGS i nfornmati on.

(Adj acent to NE

** Sone reports suggest this value may be over 1,100" bis.

ft - feel
cm- centineters
s - second

d - day

ft? - square feet

- - approxi mately
?? The cunul ative depth to the Bottom of M ocene age sedi ments (Hawt horn G oup)
faulting and variations between available reference materi al
thi ckness of the QAigocene age sedi nents (Suwanee Li nestone)

i s uncertain,

comer of Solitron Property) conbined with

is uncertain due to | ocal
for the Pal m Beach County Area (See ** above). The
but are likely less than 100 feet
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FIGURE 5-1. SITE CROSS-SECTION
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FIGURE 5-2. WEST-EAST STRATIGRAPHIC CROSS SECTION

i'g ﬁg 9
G. T -
s 1 |
1sn——| |
I /
|
- I
— :
ae—
!
g
5
|
™D LL=2 é—)
PR
' |
|
mﬁ_,l
1
ii E ]
e —— $ 5
S
r B
| B gl
| . E
=3 T —— |l {
po— | i ©
mmmd ‘:
Bf_'{l 1
g & 5§ g




any of the other strata within the shall ow aquifer; however, slug tests performed during
the RI/FS field effort showed little variation between the four units. Unit 4 rests
beneath Unit 3 and is considered to be the major water bearing zone within the shall ow
aquifer. The USGS investigation indicates Unit 4 of the shallow or surficial aquifer is
approxinmately 95 feet thick in the facility area. Water |evels recorded for nonitoring
wel s screened within Unit 4 in nearby areas have been observed to be consistently | ower
than |l evels recorded for monitoring wells screened within the overlying units and within
the sane well cluster. This suggests Unit 4 receives recharge fromuUnits 1, 2, and 3.
Unit 4 has been described as a | eaky confined aquifer by |ocal experts and is considered
a conponent of the shall ow ground water system

Unit 4 of the shallow aquifer rests upon a confining unit which separates the shall ow
aqui fer systemfromthe Floridan aquifer System The Floridan aquifer rests beneath the
confining beds within the Hawthorn group, and is conprised of the |ower portion of the
Hawt horn Group, the Suwannee Linestone, Ccal a Li nestone, and Avon Park Formation. As
stated previously, the Floridan aquifer is not a potable water source because water from
the Floridan aquifer in this area is brackish or saline. Therefore, the Floridan aquifer
is of limted concern to this R report.

5.4 Surface Water Hydrol ogy

Overl and runoff from paved areas at the Site flows either directly into three onsite
catch basins and percolates directly into the ground. Mdst precipitation infiltrates
quickly into soils. No surface water bodies were | ocated near enough to require
sanpling. Current ground water contam nation is deep and is not a threat to surface
water. |If ground water contami nation is allowed to continue mgrating east to Lake
Worth, surface water issues may arise. EPA does not currently anticipate inpacts to Lake
Wort h.

5.5 W I dlife/ Natural Resources

The Trans Circuits Site is situated in an industrial/comercial area surrounded by

resi dential and undevel oped property. Human activities on and surrounding the Site have
altered all naturally occurring terrestrial habitats. There are no suitable habitat
types for endangered and threatened species on the Site. However, there is one non-
managed potential natural area within 1 mle of the Site area suitable for one state
endanger ed species (Large-flowered rosemary - Conradi na grandiflora).

The majority of the Site is covered with asphalt and a building. A small open area is

| ocat ed behind the building. The unpaved areas are characterized by di scontinuous
vegetative ground cover (i.e., herbaceous plants) and ruderal plant species. Rudera
speci es are weedy plants that inhabit waste ground. Vegetated areas at the Trans
Circuits Site are donmi nated by Australian pine (Caauarina equisetifolia), snmooth sumac
(Rhux glabra), and littlehip hawthorn (Crateaegus spathulata). This vegetation is being
renoved as the building is being renovated for reuse.

Several lizard species, small bird species, ant nounds, and butterflies have been
observerd on the Site. However, no other animal signs (burrows, tracks, scat) have been
observed. There are no aquatic habitats on the Trans Circuits Site. Stormwater runoff
fromthe Site appears to be directed to the three onsite catch basins and percol ates
directly into the ground.

5.6 Sumary of Site Contam nants

5.6.1 Overvi ew

The sanple | ocations were sel ected based upon historical information, hydrogeol ogica
data for the region, and direct observation of potential source areas at the Site. Al
sanpl es coll ected were anal yzed for extractabl e and purgeabl e organi ¢ conpounds,
pestici des, polychlorinated bi phenyls (PCBs), cyanide, and Target Analyte List (TAL)
netal s.



The anal yses presented are based on results of chem cal anal yses perforned on onsite soi
collected during the ESI field effort and on soil and ground water collected during the
Renedi al I nvestigation/Feasibility Study (R/FS) field effort. ESI ground water

anal ytical results will not be discussed because the RI/FS ground water sanple analytica
results present the nost recent results of the wells sanpled during the ESI with the
exception of two wells which are no | onger accessible for sanpling.

Source areas at the Trans Circuits Site include: the forner 45-foot by 40-foot by 4-foot
deep, partially lined percolation pond area | ocated north of the Site building; possible
contam nated soil in the stormdrain-field area, |ocated south of the Site building; and
t he possi bl e contam nated soil area, |ocated west of Brant Road and east of the eastern
portion of the Site building which is not covered with concrete or pavenent. The
possi bl e contami nated soil source areas together conprise an area of less than 0.5 acre.

5. 6.2 Substances Detected in Soi

A total of 10 surface soil sanples (0 to 2 feet below | and surface (bis)) and 23
subsurface soil sanples (> 2 feet bis), excluding duplicate sanples, were collected
onsite in source area soils during the ESI field effort. The locations for all source
area surface and subsurface soil sanples for the ESI for the Trans Circuits Site are
shown on Figure 5-3. ESI subsurface soil sanples were collected above the ground water
table. No source area soil sanples were collected during the RI/FS field effort.
Subsurface soil samples collected during the RI/FS field effort were collected bel ow the
water table fromthe screened interval of nine nonitoring well soil borings for soi
characterizati on purposes only. Surface and subsurface soil sanples containing
concentrations of contam nants greater than two tinmes background are considered to be

el evated. Surface and subsurface soil sanples containing concentrati ons of contamn nants
greater than the EPA Region IlIl risk-based concentrations (RBCs) and/or the FDEP soi

cl eanup target levels (SCTLs) are al so considered to be elevated for evaluation in the
site-specific risk assessnent.

Anal ysis of the ESI source area surface soils inorganic results indicate el evated
concentrations of calcium sodium and copper were found in onsite sanples. No source
area surface soil concentrations exceeded EPA industrial soil or FDEP conmercial/
industrial target levels, though residential targets were exceeded for sone contani nants.

Anal ysis of the ESI source area subsurface soils inorganic results indicate el evated
concentrations of every inorganic constituent, except for titanium in at |east one
sample. Twenty of the 21 subsurface soil sanples that were not background sanpl es had

el evated concentrations of at |east one constituent. The highest concentrations occurred
primarily within the eastern portion of the percolation pond and in the northeastern and
sout heastern corners of the Site. No source area subsurface soil concentrations exceeded
EPA industrial soil or FDEP commercial /industrial surface soil target |evels.

As indicated earlier, no source area soil sanples were collected during the RI/FS field
effort. Subsurface soil sanples collected during the RI/FS field effort were collected
bel ow the water table fromthe screened interval of nine nonitoring well soil borings for
soi |l characterization purposes only.

Several organic constituents were detected at el evated concentrations in source area
surface soil sanples collected during the ESI field effort. The highest concentrations
were present in the southeast corner of the percolation pond, near the northeast coner of
the Site, and near the southeast coner of the Site. The carcinogenic PAHs benzo(a)

ant hracene, benzo(a) pyrene, benzo(b and/or k) fluoranthene, chrysene, and indeno(l, 2, 3-
cd) pyrene were detected in nultiple surface soil sanples at el evated concentrati ons.
Addi ti onal extractable organics detected in nore than one sanple at el evated
concentrations include phenanthrene, fluoranthene, and pyrene. No volatile organic was
detected at an el evated concentration in any of the source surface soil sanple |ocations.
Al pha- chl ordane was detected at el evated concentrations in multiple sanple |ocations. At
one source area surface soil sanple |ocation, the benzo(a) pyrene concentration exceeds
the EPA industrial soil and the FDEP commercial /industrial target |evels of 780 ug/kg and
500 ug/ kg, respectively. No other organics detected exceeded target |evels.
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FIGURE 5-3. ONSITE SURFACE AND SUBSURFACE SOIL SAMPLE LOCATIONS
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Anal ysi s of the subsurface soil organic results indicate that little organic

contam nation is present. In only one source subsurface soil location the extractable
organi c, bis(2-ethyl hexyl) phthal ate was detected. No source subsurface soi
concentrations exceeded EPA industrial soil or FDEP commercial/industrial target |evels.

5. 6.3 Substances Detected in G ound Water

Ni ne nonitoring wells were installed and 51 wells were sanpled during the RI/FS field
effort. The wells were grouped into shallow, intermediate, and deep groupi ngs based on
the surficial aquifer layer(s) [shallowsurficial aquifer layer 1 (SAl), internedi ate-
SA2 and - SA3, deep-SA4] in which the majority of their screened intervals are | ocated.
Ni ne of the wells were sanpled to establish background conditions. Three of the deep
wel I s sanpl ed were Riviera Beach municipal wells. The |ocations of ground water
nonitoring wells are shown on Figure 5-4.

Al wells which have the majority of the screened interval resting at an el evati on higher
than 30 feet bel ow sea |level (bsl) were grouped into the "shallow' well category, al
wel | s which have the nmajority of the screened interval between 30 feet bsl and 150 feet
bsl will fall into the "intermedi ate" category, and all wells which have screened
intervals below 150 feet bsl will fall into the "deep” well category.

Ground water analytical results indicate el evated anal ytes detected in the shall ow,

i nternedi ate, and deep wells of the shall ow aquifer include alum num and nickel. Fluoride
is an additional analyte detected at el evated concentrations in the shallow and
internediate wells. Additional analytes detected at el evated concentrations in the

i nternedi ate and deep wells include: barium cadmum chrom um copper, manganese, and
vanadium Cyanide is an additional elevated analyte detected only in internmediate wells.
Antinmony, |ead, and zinc are additional elevated anal ytes detected only in deep wells.

In the shallow wells, fluoride was detected above the primary drinking water nmaxi num
contam nant |evel (MCL) of 4.0 ng/L and the secondary MCL of 2.0 ng/L. (The MCL is the
perm ssi ble concentration of a particular analyte in potable water supplied by a
muni ci pal water system and the secondary MCL (SMCL) is an unenforceabl e, but

recommended, federal guideline for drinking water. FDEP considers state SMCLs to be
enforceabl e standards. FDEP has al so established ground water cleanup target |evels
(CCTLs) for sone contaminants.) |Iron was detected above the FDEP SMCL of 300 ug/L in the
background well and in one onsite shallow well. Manganese was al so detected above the
FDEP SMCL of 50 ug/L in two background wells, TC-Mb (140 ug/L) and TC-MAL1 (72 ug/L).

EPA RBCs were exceeded in the internediate wells, including background wells, by

al um num antinony, arsenic, cadm um chrom um manganese, nickel, and silver. EPA MCLs
wer e exceeded for cadm um and | ead in background wells, and fluoride and nickel in
downgradi ent wells. FDEP SMCLs were exceeded by alum num iron, and manganese, and FDEP
CCTLs were exceeded by cadmi um and sodi um

EPA RBCs were exceeded in the deep well sanples other than the municipal well sanples by
anti nony, chrom um nanganese, and nickel. EPA MCLs were exceeded for nickel. FDEP
SMCLs were exceeded by alum num iron, and manganese, and FDEP GCTLs were exceeded by
sodium O the nunicipal wells, EPA RBCs were exceeded by arsenic and for cadmumin TC
PW6- SAA, and no EPA MCLs or FDEP SMCLs/ GCTLs were exceeded.

Ground water paraneters in addition to fluoride were collected fromselect wells to
ascertain natural attenuation characteristics of the surficial aquifer for use in
determ ning optinmal renedial alternatives in the feasibility study. These paraneters
i ncluded pH, alkalinity, anmmonia, chloride, nitrate-nitrogen, sulfate, total organic
carbon, dissolved organic carbon, nethane, ethane, and ethene.

No el evated organic anal ytes were detected in the shallow well |ocated onsite. Elevated
organi ¢ anal ytes detected in the internediate and deep wells include 1, 2-dichl oroethene
(total), chloroform PCE, and TCE. Additional elevated organic anal ytes detected in the
intermedi ate well's include acetone, bronodi chl oromet hane, 1, 1-dichl oroethene, aldrin
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FIGURE 5-4 GROUND WATER MONITORING WELL LOCATIONS
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del ta-BHC, endrin al dehyde, and PCB 1260. No additional elevated organic anal ytes were
detected in the deep wells.

EPA RBCs were exceeded in the internmediate wells by bronodi chl or onet hane, chl orof orm

1, 1-di chl oroet hene, 1, 2-dichl oroethene, PCE, TCE, aldrin, heptachlor epoxide, and PCB
1260. EPA MCLs were exceeded by 1, 2-di chl oroethene and TCE. FDEP GCTLs were exceeded by
br onodi chl or omet hane, chloroform 1, 2-dichl oroethene, TCE, and aldrin

EPA RBCs were exceeded in the deep wells, other than the nunicipal wells, by

br onodi chl oronet hane, chloroform 1, 2-dichl oroethene, PCE, and TCE. EPA MCLs were
exceeded by 1, 2-dichloroethene, PCE, and TCE. FDEP GCTLs were exceeded by

br onodi chl or onet hane, chloroform 1, 2-dichl oroethene, PCE, and TCE

O the nunicipal wells, EPA RBCs were exceeded by beta-BHC in TC PWs- SA4 and by 1, 2-
di chl oroet hene and TCE in TC-PW7-SA4. EPA MCLs were exceeded by TCE in TC PW7-SA4.
FDEP GCTLs were exceeded by beta-BHC in TC-PW-SA4 and for TCE in TC PW7-SA4.

Ground water quality in the vicinity of the Site has been inpacted by past Site
activities. The nature of ground water contami nation in several of the the shall ow,

i nternedi ate, and deep nonitoring wells is consistent with organic and i norganic
constituents known to have been used at the facility particularly for chromium fluoride,
ni ckel, PCE (or its degradation products TCE and 1, 2- dichl oroet hene) which were detected
in onsite and offsite wells. The extent of fluoride contami nati on has been thoroughly
defined both horizontally and vertically when considering wells analyzed for fluoride
during the ESI and the RI/FS, in the evaluation. The fluoride contanmi nation is generally
| ocated within 400 feet of the center of the Trans Circuits Site with the highest
concentration located in onsite shallow well TC PD-SAl. Nickel and chrom um

contam nation is not as thoroughly defined as fluoride, but is generally detected
northeast of the Site in the internediate wells and nore easterly with a sout heast
presence in the deep wells. The highest nickel concentration is |ocated onsite in TC
MA2D- SA3, and the hi ghest chrom um concentration is |ocated east of the Site in TC 4S- SA2
inthe internmediate wells. The highest nickel concentration in the deep wells is |ocated
adjacent to the Site in TCG-MM ID, and the highest chrom umconcentration is |ocated

sout heast of the Site in TC-MM5D SA4. PCE and its degradation products TCE and 1, 2-

di chl oroethene (cis and trans isoners) are generally detected northeast, east, and
southeast in the internediate wells. This organic contam nation is also not as

t horoughly defined as that of fluoride. The highest concentration is detected in onsite
well TC-MA2D in the formof 1,2-dichloroethene (total) in the internmediate wells. These
constituents are detected in only two deep wells; however, these wells are | ocated

adj acent and east of the Site (nearest deep well to the Site TC- MM1D SA4) and sout heast
of the Site (TCPWL7-SA4). The highest concentration of these constituents is detected in
TC-MAL1D- SA4, |ocated adjacent and east of the Site, in the formof TCE. Contam nation
det ect ed sout heast of the Site may have been influenced in that direction by the punping
of municipal wells TC PW7-SA4, TC PWL3-SA4, and TC PWs-SA4A. The extent of contam nation
has not been conpletely defined for nickel, chromium and PCE and its degradation
products; however, it has been sufficiently characterized to evaluate renedial options
for the contamination originating fromthe Site. Further definition will be determ ned
during renedial design of the selected renedy.

6.0 CURRENT AND POTENTI AL FUTURE LAND AND RESOURCE USES

The Trans Circuits Site was an el ectroplating and manufacturing plant of electronic
conponents and subassenblies for electronic circuit boards. The property is zoned
commercial/industrial and is located on an interior parcel of the Tri-City Industria
Park. The town of Lake Park has often enphasi zed the need for the property to be put
back into comercial use and has never indicated a desire to consider the property for
residential use. A prospective purchaser agreenment has been entered into by a | oca
devel oper and the U S. Environnental Protection Agency (EPA) for this Site. The

devel oper has purchased the property and begun renovations to put the Site back into

i ndustrial /conmercial use.



Ground water beneath the facility is currently used as the potable water source for the
conmunity. Public water wells are operating within one mle of the Site and the water
treatment facility operates air stripping equiprment due to actual contam nation of VOCs
inthe well field. This is expected to continue until the contam nates no | onger affect
the well field.

Institutional controls provided in an agreement with the purchaser of the property

i ncl ude: use of the property for commercial purposes only (no residential use of the
property shall ever be pernitted); ground water well(s) shall never be installed or used
on the property; and notice shall be given to all contractors, subcontractors, and

wor kers regarding the existing contam nation on the property prior to any digging or

di sturbance of soil so that proper safety regulations, including OQccupational Safety and
Heal th Act of 1970, ("OSHA"), 29 U S. C. § 651 et seq, as anended, standards can be
fol | owed.

7.0 SUMVARY OF SI TE RI SKS

7.1 Ri sk Assessnment Overvi ew

The baseline risk assessnent estimates what risks the Site poses if no action were taken
It provides the basis for taking action and identifies the contaminants and exposure

pat hways that need to be addressed by the renedial action. This section of the ROD
sumari zes the results of the baseline risk assessment for this Site. The risk
assessment is based on the data gathered in the ESI and RI/FS and incl udes anal yses of
sampl es of ground water and soil

Estimates of current risks are based on the ESI and RI/FS data and in the absence of any
site specific renediation, future risk estinates are based on the assunption that current
soil and ground water chemi cal concentrations will persist. Sections 7.2 through 7.6
address the risk assessnent eval uation for human health due to exposure to surface soil
sedi nent, and ground water. Section 7.7 describes the potential inpacts on aquatic and
terrestrial life associated with contamination at the Site

7.2 Chenical s of Potential Concern (COPCs) to Human Health

7.2.1 Screening Criteria

The chemi cal s neasured in the various environnental media during the ESI and Rl were
eval uated for inclusion as chem cals of potential concern in the risk assessment by
application of screening criteria. The screening criteria which resulted in elinination
and sel ection of chenicals included the foll ow ng:

(1) For surface soil data, concentrations of detected chemicals were conpared to the
EPA Region |11 risk-based screening criteria for residential soil. Subsurface soi
data was conpared to the EPA Region |1l industrial screening values. |If the
maxi mum det ect ed concentration was | ess than a carcinogenic risk level of 1 x 10°°
or hazard quotient of 0.1, the chemical was elimnated fromthe COPC |ist.

(2) For ground water data, the maxi num detected concentration was conpared to the EPA
Region 1l risk-based screening criteria for tap water. |If the maxi num detected
concentration was | ess than a carcinogenic risk level of 1 x 10°° or hazard quotient
of 0.1, the chenical was elininated as a COPC for human exposures.

(3) Inorganic chemcals were elimnated fromfurther consideration if the chemical is
considered to be an essential nutrient and have relatively low toxicity (i.e.
cal cium chloride, iodine, magnesium phosphorus, potassium and sodiun. However,
if these chemicals were present at high concentrations, EPA Region IV's Ofice of
Techni cal Support was consulted prior to elimnating these chenmicals fromthe COPC
list.

(4) Inorganic chemcals were elimnated if the maxi num detected concentration was | ess
than two tines the nean background concentration. O ganic chemicals were retained



regardl ess of the nean background concentration because they are not considered to
occur naturally.

As a result of applying the above listed criteria, Table 7-1 lists the chenicals of
potential concern (COPC) associated with the Site. The chemicals listed in Table 7-1 are
of greatest concern because of their toxicity, their relation to background
concentrations, their preval ence onsite, and the |ikelihood of human exposure.

7.2.2 Chemcals of Potential Concern in Surficial Soi

For surface soil, three naturally occurring essential nutrients were elimnated, thirty-
one chenicals were elimnated because they occur at concentrations bel ow the Region 3

Ri sk-Based screening criteria, one was elimn nated because it was not el evated above
background, and seven chemicals reported in the surface soil onsite neet the COPC
criteria. Six of the seven chemicals are considered carcinogenic PAHs and were conbi ned
to evaluate their toxic effects, |eaving two chem cal s/ conpounds to evaluate in surface
soils (Table 7-1). These chemicals were evaluated in the risk assessnent. For
subsurface soil no chenmicals meet the COPC criteria and, therefore, none are listed in
Table 7-1.

7.2.3 Chemicals of Potential Concern in Surficial Gound Water

Four naturally occurring essential nutrients were elinnated because they are toxic only
at very high doses. Thirteen chenicals were elimnated because they were bel ow t he
Regi on 3 Ri sk-Based screening criteria. Two chemicals were elimnated because they were
not el evated above background. Eighteen chenmicals reported in the Site- related
nonitoring wells nmeet the COPC criteria (Table 7-1), although only four contam nants are
present in onsite nonitoring wells. These eighteen chenicals were evaluated in the risk
assessnent.

TABLE 7-1. CHEM CALS OF POTENTI AL CONCERN ( COPCs)

. . Frequency Concentrati on Exposure
Chem Caléo of Potential of Units Det ect ed 95% UCL Poi nt
necern Det ecti on Concentration
Mn | Max

Scenario Timefrane: Current / Future
Medi um  Surface Soi
Exposure Medium Surface Soil (Onsite)
Total PAHs (TEF) 1 8/9 ng/ kg NC 1. 44
Arsenic 1/9 ny/ kg 2.9 2.9 NC 2.9
Scenario Tineframe: Current / Future Arith
Medi um  Ground Water Mean.
Exposure Medium Gound Water (Onsite)
1, 2- Di chl or oet hene 2/'5 ug/ L 5 410 NC 207.5
Manganese 5/'5 ug/ L 35 110 NC 68.5
Ni ckel 5/ 5 ug/ L 4.9 140 NC 48. 7
Fl uori de 1/1 ng/ L 9.3 9.3 NC 9.3
Scenario Timefrane: Current / Future
Medi um  Ground Water
Exposure Medium Ground Water (OFfsite)
1, 1- Di chl or oet hene 2/ 38 ug/ L 1 2 2 2
1, 2- Di chl or oet hene 19/ 38 ug/ L 2 450 105 105
Br onodi chl or onet hane 3/ 38 ug/ L 1 2 2 2
Chl oroform 6/ 38 ug/ L 3 13 11.5 11.5
Tet rachl or oet hene 2/ 38 ug/ L 3 18 18 18
Tri chl or oet hene 11/ 38 ug/ L 2 980 177 177




. . Frequency Concentration Exposure
Chenlcauijof Potenti al of Units Det ect ed 95% UCL Poi nt
neern Det ecti on Concentration
M n Max
Aldrin 1/ 38 ug/ L 0.84 0.84 0.84 0.84
bet a- BHC 1/ 38 ug/ L 0. 07 0.07 0. 07 0. 07

Scenario Tinefrane: Current / Future
Medi um  Ground Water
Exposure Medium Ground Water (OfFfsite)

Dieldrin 1/ 38 ug/ L 0.01 0.01 0.01 0.01
Hept achl or Epoxi de 1/ 38 ug/ L 0.078 0.078 0.08 0.08
PCB- 1260( Ar ocl or) 1/ 38 ug/ L 0.24 0.24 0.24 0.24
Arsenic 3/ 38 ug/ L 2 12 7 7

Cadmi um 6/ 38 ug/ L 0.9 2.4 1.6 1.6
Chr omi um 10/ 38 ug/ L 1.5 34 7.6 7.6
Manganese 38/ 38 ug/ L 1.7 180 56.3 56.3
Ni ckel 22/ 38 ug/ L 1 380 51 51

Vanadi um 2/ 38 ug/ L 3 140 71.5 71.5
Fl uori de 717 ng/ L 0.22 6.5 2.6 2.6

NC - Not Calcul ated due to sanple size < 10
Note: 1 - TEF stands for Toxic Equival ency Factor

7.3 Exposure Assessnent

7.3.1 I ntroduction

The objective of the exposure assessnent is to estimate the types and nagnitudes of
exposures to chemicals of potential concern that are present at or migrating fromthe
Site. The results of the exposure assessnent are conbined with chenical -specific
toxicity information to characterize potential risk by quantitatively estinmating the
potential human health risks associated with chem cal exposure. The purpose of this
exposure assessnent is to estinmate the magnitude of potential hunman exposure to the
chemical s of potential concern at the Trans Circuits Site.

The exposure assessnent process involves four main steps:

. Characterization of the exposure setting.

. Identification of the exposure pat hways.

. Quantification of the exposure.

. Identification of uncertainties in the exposure assessnent.

7.3.2 Characterization of the exposure setting

The Site is an inactive electroplating and nmanufacturing plant of electronic conponents.
There is a building onsite that is surrounded by paved parking lots or storage areas.
There are no onsite streans or creeks. Unpaved areas onsite are |ess than one- half
acre.

The Site is currently in industrial/comrercial use. Wile working on Site, construction
wor kers may be exposed to COPCs in surface and subsurface soil. A future industrial/
conmer ci al worker on the Site would likely be exposed to COPCs in a simlar pattern as
the current worker. Based on surrounding land use, it is unlikely that the Site will be
considered for residential use in the future. However, residential use will be eval uated
to present the full range of risks.

Currently, the City of Riviera Beach uses ground water fromthe aquifer of concern. The
City treats the ground water by air stripping of volatile organic conpounds prior to



regul ar disinfection and distribution to the public supply system However, future
resi dents using hypothetically untreated tap water fromthe Rivi era Beach munici pa
supply or private wells could be exposed to COPCs fromthe surficial aquifer ground
water. Additionally, future workers nmay al so be exposed to COPCs fromthe ground water
fromfacilities on Site that are not subject to pretreatnent by the City of Riviera
Beach.

7.3.3 ldentification of the exposure pathways

The conceptual site nodel for the Trans Circuits Site (Table 5-1) incorporates

i nfornmati on on the potential chem cal sources, affected nedia, rel ease nechani sns, routes
of migration, and known or potential human receptors. The purpose of the conceptual site
nodel is to provide a framework with which to identify potential exposure pathways
occurring at the Trans Circuits Site. Information presented in the ESI and Rl Reports,

| ocal |Iand and water uses, and potential receptors were used to identify potentia
exposure pathways at the Site.

Current Trespassers. Trespassers at the Site may include homel ess adults who tenporarily
reside at the Site and adol escents who nay loiter at the Site. Potential routes of
exposure for the trespasser include incidental ingestion of, and dernmal contact with,
COPCs in surface soil

Future Industrial Wrkers. While working onsite, workers may be exposed to COPCs in
surface soil. Potential routes of exposure for the on-site worker included incidenta
i ngestion of, and dermal contact with, COPCs in surface soil. Future worker may
hypot hetically be exposed to untreated ground water via ingestion

Future Construction Wrrker. Future construction workers may be exposed to COPCs in
surface and subsurface soil while working onsite. Potential exposure routes for the
construction worker included incidental ingestion of, dermal contact with, and inhalation
of paniculate enissions fromsurface and subsurface soil

Future Residents. Based on current land use, it is unlikely that the Site will be used
for residential uses; however, potential risks to any future residents will be eval uated.
Hypot hetical future residents may be exposed to COPCs in on-site surface soil. Potentia
routes of exposure for the future on-site resident (child and adult) included incidenta

i ngestion of, and dermal contact with, COPCs in on-site surface soil. An additiona

potential exposure route that was eval uated included ingestion and inhalation of, and
dermal contact with site-related COPCs in ground water.

7.3.4 Quantification of the exposure

The 95 percent upper confidence limt (UCL) on the arithnetic mean was cal cul ated and
used as the reasonabl e nmaxi mum exposure (RVE) point concentration of contam nants of
potential concern in each-nedia evaluated, unless it exceeded the nmaxi mum concentration
Where this occurred, the nmaxi num concentration was used as the RVE concentration for that
contam nant. The exposure point concentration for ground water was the arithnetic
average of the wells in the highly concentrated area of the plume. The wells used in the
cal cul ation of the onsite ground water exposure point concentrations included: TC MA2,
TC-MAB, and TC-PD. The wells used in the calculation of the offsite ground water
exposure point concentrations included: TC MM, TC DER4, TC-MMS, TC MA4, TC-MM10, TC
MALI I, and public water wells No. 6 and 17. For COPCs that were not detected in the

hi ghly concentrated area of the plume, the maxi num val ue detected in other wells was used
as the exposure point concentration. Exposure point concentrations are summarized in the
Basel i ne Ri sk Assessnent. The exposure point concentrations for each of the contani nants
of potential concern (Table 7-1) and the exposure assunptions for each pathway were used
to estimate the chronic daily intakes for the potentially conplete pathways.

EPA has devel oped exposure algorithnms for use in calculating chem cal intakes through the
exposure pathways and routes that are relevant for this Site. Doses are averaged over

t he nunber of days of exposure (years of exposure x 365 days/year) to eval uate non-
carcinogenic effects, and over a lifetime (70 years x 365 days/year) to eval uate
potential carcinogenic health effects.



Assunptions used to eval uate each receptor are descri bed bel ow

. The body wei ght used for the child (age 1-6) was 15 kg. The body weight for an
adol escent (age 7 to 16) was 45 kg. The body wei ght used for the adult was 70 kg.

. Exposure to soil occurs 5 days/week for 50 weeks/year (250 days/year) for 25 years
or one year, respectively, for the onsite worker and construction worker. Exposure
to soil occurs 350 days/year for the onsite resident for 30 years. Exposure to
soi|l occurs for 365 days/year for 10 years for adult trespassers and 1 day/week or
52 days per year for 10 years for the adol escent trespasser

. Incidental soil ingestion occurs at a rate of 50 ng/day for the onsite worker, 100
ng/ day for the future adult resident, and 200 ng/day for the future child resident.
Due to intensive contact with soil, it was assumed that a future construction

wor ker ingests 480 ng/day - the reasonabl e maxi mum exposure default soil and dust
ingestion rate for acute exposures-for the first 90 days of the construction
project, and 100 ng/day for the remaining 160 days. Adult and adol escent
trespasser were assumed to ingest 100 nmg of soil per day.

. Der mal exposure to soil considered an adsorption factor of 1.0 percent for organics
and 0.1 percent for inorganics, with an adherence factor of 1.0 ng/cnt.

. The drinking water ingestion rate was assunmed to be 2 L/day for the adult resident
and 1 L/day for the child resident or future worker.

7.3.5 ldentification of uncertainties in the exposure assessnent

The exposure assunptions directly influence the cal cul ated doses (daily intakes), and
ultimately the risk calculations. For the nost part, conservative default exposure
assunptions were used in cal culating exposure doses such as the sel ection of exposure
routes and exposure factors (i.e., contact rate). |In nost cases, this uncertainty
overestimates the nmost probable realistic exposures and, therefore, overestimtes risk.
This is appropriate when performng risk assessnments of this type so that the risk
managers can be reasonably assured that the public risks are not underestimted, and so
that risk assessnents for different |ocations and scenarios can be conpared. Listed
bel ow are a few site-specific uncertainties:

. The primary source of uncertainty associated with estinmating exposure point
concentrations involves the statistical methods used to estimate these
concentrations and the assunptions inherent in these statistical methods (i.e., it
was assuned that the analytical data were log-normally distributed). GCenerally, an
upper bound estimate of the nean concentration is used to represent the exposure
poi nt concentration instead of the measured nean concentration. This is done to
account for the possibility that the true nmean is higher than the neasured nean
because areas of the Site that were not sanpled nmay have hi gher constituent
concentrations. N nety-five percent UCL concentrations were calculated in the
baseline risk assessnent using the Hstatistic. The UCL reflects the distribution
of the data around the sanple nean, and hence, the uncertainty of the true nean.
Exposure point concentrations were assuned to equal the 95 percent UCL, or the
maxi mum det ect ed concentration in cases where the cal cul ated UCL exceeded the
maxi mum

. COPC concentrations in soil for future use were assuned to be the sane as current
concentrations, with no adjustnent due to migration or degradation. This will
result in an overestimati on of dose.

. The air pathway was only quantitatively evaluated for the nature construction
worker. This may result in an underestimtion of risk for the renmining exposure
scenari os.



. Exposure to subsurface soil was not quantitatively evaluated for construction
workers or onsite residents. This may result in an underestimation of risk for
t hese exposure scenari os.

7.4 Toxi city Assessnent

The pui pose of the toxicity assessment is to assign toxicity values (criteria) to each
contam nant evaluated in the risk assessment. The toxicity values are used in
conjunction with the estinmated doses to which a human coul d be exposed to eval uate the
potential human health risk associated with each contami nant. |In evaluating potentia
health risks, both carcinogenic and noncarci nogenic health effects were consi dered.

Cancer slope factors (CSFs) are devel oped by EPA under the assunption that the risk of
cancer froma given chemcal is linearly related to dose. CSFs are devel oped from

| aboratory ani mal studies or hunman epi demi ol ogy studies and classified according to route
of administration. The CSF is expressed as (ng/kg/day) ! and when nultiplied by the

lifetinme average daily dose expressed as ng/kg/day will provide an estinmate of the
probability that the dose will cause cancer during the lifetime of the exposed

i ndividual. This increased cancer risk is a probability that is generally expressed in
scientific notation (e.g., IxIO® or IE-6). This is a hypothetical estimate of the upper

l[imt of risk based on very conservative or health protective assunptions and statistica
eval uations of data from ani nal experinents or from epideni ol ogi cal studies. To state
that a chenical exposure causes a 1xl O°® added upper limt risk of cancer neans that if

1, 000, 000 peopl e are exposed one additional incident of cancer is expected to occur. The
cal cul ati ons and assunptions yield an upper linmt estinate which assures that no nore
than one case is expected and, in fact, there may be no additional cases of cancer. EPA
has established a policy that an upper limt cancer risk falling below or within the
range of 1xI1O® to 1xI O* (or 1 in 1,000,000 to 1 in 100,000) is acceptable. It should be
not ed, however, that the Florida Departnent of Environmental Protection (FDEP) has
established a policy that only risk less than 1 x 10°% is acceptable. Cancer toxicity
data for the COPCs are summarized in Table 7-2.

The toxicity criteria used to evaluate potential non- carcinogenic health effects are
reference doses (RfDs). The RfFD is expressed as ng/ kg/day and represents that dose that
has been determ ned by experinmental aninal tests or by human observation to not cause
adverse health effects, even if the dose is continued for a lifetime. The procedure used

to estimate this dose incorporates safety or uncertainty factors that assune it will not
over-estimte this safe dose. |If the estimated exposure to a chenical expressed as

ng/ kg/day is less than the RfD, the exposure is not expected to cause any non-
carcinogenic effects, even if the exposure is continued for a lifetinme. |n other words,

if the estinmated dose divided by the RfFDis less than 1.0, there is no concern for
adverse non-carci nogenic effects. Non-cancer toxicity data for the COPCs are sunmari zed
in Table 7-3.



TABLE 7- 2.

CANCER TOXI G TY DATA SUMVARY

Pat hway: | ngestion, Dernal
o al Der nal \é\s: gg;cgj Sour ce
Chemi cal s of Potenti al Cancer Cancer Sl ope Factor
. Cancer Tar get Dat e
Concern Sl ope Sl ope Units Qui dance Or gan
Fact or Fact or A 9
Descri ption

1.1-Dichl oroethene (total) 6. 0E- 01 7.5E-01 (mg/ kg-day) -1 C IRIS 11/ 10/ 99
Br onodl i chl or onet hane 6. 20E- 02 7. 75E-02 (mg/ kg-day) -1 B2 IRI'S 11/ 10/ 99
Chl oroform 6. 10E- 03 7. 6E-03 (mg/ kg-day) -1 B2 IRIS 11/ 10/ 99
Tetrachl or oet hene 5. 20E- 02 6. 5E- 02 (mg/ kg-day) -1 N A NCEA 12/ 09/ 94
Tri chl or oet hene 1. 10E- 02 1. 4E-02 (mg/ kg-day) -1 N A NCEA 4/ 01/ 98
Benzo( a) pyrene 7. 30E+00 1. 5E+01 (mg/ kg-day) -1 B2 IRIS 11/ 10/ 99
Al drin 1. 7E+01 3.4+ 01 (mg/ kg-day) -1 B2 IRIS 11/10/99
bet a- BHC 1. 8E+00 3. 6E+00 (mg/ kg-day) -1 C IRIS 11/10/99
Dieldrin 1. 6E+01 3. 20E+01 (mg/ kg-day) -1 B2 IRI'S 11/ 10/ 99
Hept achl or Epoxi de 9. 1E+00 1. 8E+01 (mg/ kg-day) -1 B2 IRIS 11/10/99
PCB- 1260 4. OE-01 8.0E-01 (mg/ kg-day) -1 B2 IRI'S 11/ 10/ 99
Arsenic 1. 50E+00 1. 6E+00 (mg/ kg-day) -1 A IRIS 11/10/99
Cadmi um N A N A N A BI IRIS 11/ 10/ 99
Chrom um VI N A N A N A A IRIS 11/10/99
Ni ckel * N A N A N A A IRIS 11/10/99

Val ue for refinery dust used
** Low ri sk and persistence slope factor used since PCB- 1260 was only a COPC in ground water (i.e., it's a water

sol uble form
N A Not Avail able
IRIS - Integrated Ri sk Information System
NCEA - National Center for Environnental Assessnent
EPA G oup

A - Human carci nogen

Bl - Probabl e human carcinogen - indicates that |linmted human data are avail able

B2 - Probabl e human carcinogen - indicates sufficient data in animals and i nadequate or no evidence in humans

C - Possi bl e human carci nogen




TABLE 7-2. CANCER

TOXI G TY DATA SUMVARY

(conti nued)

Pat hway: | nhal ation
. I nhal ati on Vé!ght of
Chéq;cals Unit Risk Units Cangg;tfiope Units E‘%ﬂilge/ Source Date
Potential Concern Gui dance
Descri ption
(li ;z )Ch' or oet hene 5.00E-05 | (ug/n)- 1. 75E-01 (my/ kg- day) c IRI'S | 11/10/99
Br onodi chl or onet hane N A N A N A N A N A N A N A
Chl orof orm 2. 3E-05 (ug/ nt)- 8.1 E-02 (mg/ kg- day) - B2 IRI'S 11/ 10/ 99
Tet r achl or oet hene 5. 8E- 07 (ug/ nf) - 2. 0E-03 (rmg/ kg- day) - NCEA 12/ 09/ 94
Tri chl or oet hene 6. OE- 03 (rmg/ kg- day) - NCEA 10/ 27/ 99
Benzo(a) pyrene 3. 1E+00 (mg/ kg- day) - B2 NCEA 12/ 22/ 96
Al drin 4. 9E- 03 (ug/ nf) - 1. 7E+01 (mg/ kg- day) - B2 IRI'S 11/ 10/ 99
bet a- BHC 5. 3E-04 (ug/ nt)- 1. 9E+00 (mg/ kg- day) - C IRI'S 11/ 10/ 99
Dieldrin 4. 6E-03 (ug/ nt)" 1. 6E+01 (mg/ kg- day) - B2 IRI'S 11/ 10/ 99
Hept achl or Epoxi de 2. 6E-03 (ug/ nt)- 9. 1E+00 (ng/ kg-day) - B2 IRI'S 11/ 10/ 99
PCB-1 260 1.1E-04 (ug/ nf)- 4.0E-01 (gl kg- day) - B2 IRI'S 11/10/99
Arsenic 4. 3E-03 (ug/ nt)" 1. 5E+01 (ng/ kg-day) - A IRI'S 11/ 10/ 99
Cadni um 1.8E-03 (ug/ nf)- 6. 3E+00 (gl kg- day) - Bl IRI'S 11/10/ 99
Chrom um VI 1. 2E- 02 (ug/ nt)" 4, 2E+01 (ng/ kg- day) - A IRI'S 11/ 10/ 99
Ni ckel * 2. 4E- 04 (ug/ nd) - 8. 4E- 01 (my/ kg- day) - A IR'S | 11/10/99
* Value for refinery dust used
N A Not Avail abl e
IRIS - Integrated Ri sk Information System
NCEA - National Center for Environnental Assessnent

EPA G oup
A - Human carci nogen

Bl - Probabl e human carcinogen - indicates that linmted human data are avail abl e
B2 - Probabl e human carci nogen - indicates sufficient data in aninmals and i nadequate or no evidence in
humans

C - Possi bl e human carci nogen




TABLE 7-3. NON- CANCER TOXI CI TY DATA SUMVARY
Pat hway: | ngestion, Oal / Dernal
Cheni cal s Chr oni ¢/ Oal RD Dernmal RfFD Primary Conbi ned (?;)uerceD Dat e of
~of Subchr oni ¢ Val ue Val ue Tar get Uncertai nty/ Tar get Rf D
Pot enti al Concern (rmg/ kg- day) (mg/ kg- day) O gan Modi fyi ng O gan Tar get
1, 1- Di chl or oel hene Chroni c 9. 0E- 03 7.2E-03 Li ver 1000 IR'S 11/ 10/ 99
1,2-Dicliloroetliene Chronic 9. 0E- 03 7.2E-03 Li ver 1000 HEAST 07/ 97
Br onodi chl or onet hane Chroni c 2. 0E-02 1. 6E-02 Ki dney 1000 IR'S 11/ 10/ 99
Chl or of onn Chroni c . OE-02 8. 0E- 03 Li ver 1000 IR'S 11/ 10/ 99
Tet rachl or oet hene Chronic . CE-02 8. CE- 03 Li ver 1000 IRI'S 11/ 10/ 99
Trichl oroel liene Chroni c 6. OE- 03 4. 8E- 03 NCEA 04/ 01/ 98
Benzot al pyr ene Chronic NA NA NA NA NA NA
Aldrin Chroni c 3. 0E-05 1. 5E- 05 Li ver 1000 IR'S 11/ 10/ 99
bet a- BHC Chronic NA NA NA NA NA NA
Dieldrin Chroni c 5. 0E- 05 2.5E-05 Li ver 100 IRI'S 11/ 10/ 99
Hept achl or Epoxi de Chronic 1. 3E-05 6. 5E- 06 Li ver 1000 IRI'S 11/ 10/ 99
PCB- 1260 Chroni c NA NA NA NA NA NA
Arsenic Chroni c 3.0E-04 2.9E-04 Ski n 3 IR'S 11/ 10/ 99
Cadmi um Chroni c 5. 0E- 04 | . OE- 04 Ki dney 10 IRI'S 11/ 10/ 99
Chromi um VI Chroni c 3. 0E-03 6. OE- 04 900 IR'S 11/ 10/ 99
Manganese (water) Chroni c 2. 0E-02 4. 8E- 03 CNS 3 IRI'S 11/ 10/ 99
Manganese (soil) Chronic 7. 0E-02 1. 4E- 02 CNS 1 IRI'S 11/ 10/ 99
Mercury (el enental) NA NA NA NA NA NA NA
Met hyl Mercury Chroni c |. CE-04 2. 0E-05 Ner vous 10 IRI'S 11/ 10/ 99
Mercuric Chloride Chroni c 3.0E-04 6. OE- 05 | nune 1000 IRI'S 11/ 10/ 99
Ni ckel Chroni c 2. 0E-02 4. OE- 03 Body W . 300 IRI'S 11/ 10/ 99
Vanadi um Chroni c 7.0E-01 1. 4E- 03 100 HEAST 07/ 97
l(:|sg|0[1|blng Fl uor i de) Chroni ¢ 6. OE- 02 1. 2E- 02 Teeth 1 IR'S 11/10/ 99
NA - Not Applicable
CNS - Central Nervous System
IRIS - Integrated Risk Information System
HEAST- Health Effects Assessnent Sunmmary Tabl es
NCEA - National Center for Environmental Assessnent




TABLE 7-3. NON- CANCER TOXI CI TY DATA SUMMARY (conti nued)

Pat hway: | nhal ati on
Cheni cal s Chr oni c/ | nhal at i on | /r?glalu;: iegn Primary Ungg??:aimne?y/ ?;)uerceD Da}??DOf
. of Subchroni c RID Val ue Rf D Val ue Tar get Modi fyi ng Tar get Tar get
Pot enti al Concern (mg/ nB) (ny/ kg- day) O gan Factor Organ Organ
1, 1- Di chl or oel hene NA NA NA NA NA NA NA
1,2-Dicliloroetliene NA NA NA NA NA NA NA
Br onodi chl or onet hane NA NA NA NA NA NA NA
Chl or of onn Chroni ¢ 2. 3E-08 8. 6E- 05 Li ver NCEA 10/ 27/ 99
Tetrachl or oet hene Chroni ¢ 4. OE- 01 1. 1E-01 k: ‘é‘n*;; 300 NCEA 11/ 27/ 99
Trichloroelliene NA NA NA NA NA NA NA
Benzot al pyrene NA NA NA NA NA NA NA
Al drin NA NA NA NA NA NA NA
bet a- BHC NA NA NA NA NA NA NA
Dieldrin NA NA NA NA NA NA NA
Hept achl or Epoxi de NA NA NA NA NA NA NA
PCB- 1260 NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA
Cadmi um NA NA NA NA NA NA NA
Chrom um VI Chroni c 1. 0E- 04 2.9E- 05 RT 300 IR'S 11/ 10/ 99
Manganese (soil) Chronic 5. OE- 05 1. 4E- 05 CNS 1000 IRI'S 11/ 10/ 99
Manganese (water) Chronic 5. OE- 05 1. 4E- 05 CNS 1000 IRI'S 11/ 10/ 99
Mercuric Chloride NA NA NA NA NA NA NA
Mercury (el enental) Chronic 3. 0E-04 8. 6E- 05 NS 30 IRI'S 11/ 10/ 99
Met hyl Mercury NA NA NA NA NA NA NA
Ni ckel NA NA NA NA NA NA NA
Vanadi um NA NA NA NA NA NA NA
Fl uori ne NA NA NA NA NA NA NA
NA - Not Applicable
CNS - Central Nervous System
NS — Nervous System
RT - Respiratory Tract
IRIS - Integrated Ri sk Information System
HEAST - Health Effects Assessnent Summary Tabl es
NCEA - National Center for Environmental Assessnent




7.5 Ri sk Characterization

7.5.1 Overvi ew

For carcinogens, risks are generally expressed as the incremental probability of an
i ndi vidual s devel opi ng cancer over a lifetine as a result of exposure to the carcinogen
Excess lifetinme cancer risk is calculated fromthe foll ow ng equation:

Risk = GDI x SF
wher e: Ri sk a unitless probability (e.g., 2 x 10°° of an individual’s devel opi ng
cancer

CDI = chronic daily intake averaged over 70 years (ng/kg-day)
SF = slope factor, expressed as (ng/kg-day)-1

These risks are probabilities that usually are expressed in scientific notation (e.g.
1x10°% . An excess lifetime cancer risk of 1x10° indicates that an individua

experi enci ng the reasonabl e maxi mum exposure estimate has a 1 in 1,000,000 chance of
devel opi ng cancer as a result of site-related exposure. This is referred to as an
"excess lifetine cancer risk" because it would be in addition to the risks of cancer

i ndi viduals face from other causes such as snopking or exposure to too nuch sun. The
chance of an individual's devel oping cancer fromall other causes has been estimated to
be as high as one in three. EPA's generally acceptable excess cancer risk range for
site- related exposures is 10* to 105 It should be noted, however, that the FDEP has
establ i shed a policy that only excess cancer risk less than 10°° is acceptable

The potential for non-carcinogenic effects is evaluated by conparing an exposure |eve
over a specified time period (e.g., life-tine) with a reference dose (RfD) derived for a
simlar exposure period. An RfD represents a |level that an individual may be exposed to
that is not expected to cause any deleterious effect. The ratio of exposure to toxicity
is called a hazard quotient (HQ. An HQ<1l indicates that a receptor's dose of a single
contam nant is less than the RfD, and that toxic non-carcinogenic effects fromthat
chemical are unlikely. The Hazard Index (H') is generated by adding the HQ for al
chem cal (s) of concern that affect the sane target organ (e.g., liver) or that act

t hrough the sane nechani smof action within a nmediumor across all nedia to which a given
i ndi vidual may reasonably be exposed. An H <1 indicates that, based on the sum of al

HQ s fromdifferent contam nants and exposure routes, toxic non-carcinogenic effects from
all contam nants are unlikely. An H >1 indicates that site-rel ated exposures may present
a risk to human heal th.

The HQ is calculated as foll ows:
Non- cancer HQ = CDI/ Rf D
wher e: CDI = Chronic daily intake RfD = reference dose

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

Car ci nogeni ¢ ri sks and non-carci nogeni ¢ hazards were eval uated for potential exposures to
contam nants of potential concern in soil, sedinent, and ground water. The receptor
popul ati on was current trespassers, future industrial worker, future construction worker,
and future residents. The results are sunmarized in Table 7-4 and are descri bed bel ow



TABLE 7-4. SUVWMARY OF POTENTI AL CANCER AND NON- CANCER RI SKS

Exposure Soi | / Sedi ment Ri sk Ground Water Risk Tot al
Pat hway/ Medi um
I ngest. I nhal | Der mal I ngest . I nhal | . Der mal
Current/Future Trespasser
Adul t -
Cancer 3. 0E- 06 2. 1E-06 5. 1E- 06
0.014 0. 00068 0. 015
Adol escent -
Cancer 7. OE- 07 2. 0E- 07 9. OE- 07
HQ 0. 0031 7. 6E-05 0. 003
Future Industrial Wrker
Cancer 2. 0E- 06 2. 0E- 06 -- 4. OE- 06
HQ 0. 0047 0. 00023 1.8 2.0
Future Construction Wrker
Cancer 5.0E-07 | I1E-10 l.CE-7 6. OE- 07
HQ 0.023 -- 0. 00049 0. 023
Current/Future Resident (onsite)
Adul t -
Cancer 7. OE- 06 5. OE- 06 1. 2E-05
HQ 0.014 0. 00068 5 5
Chi | d-
Cancer 2. 0E- 05 2. 0E- 06 12 2. 2E-05
HQ 01.3 0.0012 12
Current/Future Resident(offsite)
Adul t -
Cancer 3. 0E- 04 2. 0E-05 3. 2E-04
HO 3 4 7
Chi | d-
Cancer 2. OE- 04 1. CE-05 2. 1E- 04
HO 9 9 18
NOTES: NE Not Eval uated for this receptor.
-- Carcinogenic Toxicity value not applicable.
7.5.2 Current Trespassers.
The total incremental lifetime cancer risk for the current/future adult trespasser
t hrough exposure to chemicals in soil was 5.0E-06. This risk is the sum of both exposure
pat hway risks - incidental ingestion of, and dernmal contact with, surface soil. The risk
was due to incidental ingestion of and dernal contact with arsenic and PAHs in surface

soil. The total hazard index for the current/future adult trespasser was 0.015,
primarily due to the incidental ingestion of and dermal contact with arsenic in surface
soil .

The total increnmental lifetinme cancer risk for the current/future adol escent trespasser

t hrough exposure to chemicals in soil was 9.0E-07. This risk is the sum of both exposure
pat hway risks - incidental ingestion of, and dermal contact with, surface soil. The risk
was due to incidental ingestion of and dernmal contact with arsenic and PAHs in surface
soil. The total hazard index for the current/future adol escent trespasser was 0.003,
primarily due to the incidental ingestion of and dernal contact with arsenic in surface
soil .

7.5.3 Future Industrial Wrkers.

The increnmental cancer risk for future industrial workers is 4.0E-06. The risk is
primarily due to incidental ingestion of arsenic and PAHs in surface soil. The tota
hazard index for future industrial workers is 2.0, primarily due to the incidenta

i ngestion of and dermal contact with arsenic in surface soil



7.5.4 Future Construction Wrker.

The total increnmental |lifetinme cancer risks for the future constructi on worker is 6E-07.
The risk is due to incidental ingestion of and dermal contact with arsenic and PAHs in
the surface soil. The total hazard index for the future construction worker is 0.023.

The risk is due to incidental ingestion of and dermal contact with arsenic in surface
soil .

7.5.5 Future Residents

The increnental lifetine cancer risks for future onsite adult and child (age 1 to 6)
residents are 1.2E-05 and 2. 2E-05, respectively. The risk to children and adults is
primarily due to the ingestion and dermal contact with arsenic and PAHs in surface soil
The total hazard index for future onsite adult and child (age 1 to 6) residents are 5 and
12, respectively. The total hazard index is primarily due to the ingestion of fluoride
in the ground water.

The increnental lifetine cancer risks for future offsite adult and child (age 1 to 6)
residents are 3.2E-04 and 2. 1E-04, respectively. The risk to children and adults is
primarily due to the ingestion of volatile organic conpounds in ground water. The tota
hazard index for future offsite adult and child (age 1 to 6) residents are 8 and 19,
respectively. The total hazard index is primarily due to the ingestion of volatile
organi ¢ conpounds and fluoride in the ground water.

7.6 Identification of Uncertainties

Uncertainty is inherent in the risk assessnment process. Each of the three components of
ri sk assessment (data eval uati on, exposure assunptions, and toxicity criteria) contribute

uncertainties. For exanple, the assunption that ground water concentrations will remin
constant over tinme may overestimate the lifetine exposure. Contam nants are subject to a
variety of attenuation processes. |In addition, for a risk to exist, both significant

exposure to the pollutants of concern and toxicity at these predicted exposure |evels
must exist. The toxicological uncertainties primarily relate to the methodol ogy by which
car ci nogeni ¢ and non-carcinogenic criteria (i.e., cancer slope factors and reference
doses) are developed. 1In general, the nethodology currently used to devel op cancer sl ope
factors and reference doses is very conservative, and likely results in an overestinmation
of human toxicity and resultant risk.

The use of conservative assunptions throughout the risk assessment process are believed
to result in an over-estimate of hunman health risk. Therefore, actual risk may be | ower
than the estimtes presented here but are unlikely to be greater

7.7 Ecol ogi cal Eval uati on

7.7.1 Overvi ew

The risk to the environnent is deternined through the assessnment of potentially adverse
effects to ecosystems and popul ations resulting fromSite- related contani nati on using
qualitative nethods. Soils and ground water were sanpled to determ ne the extent of
contam nation, as described in Section 5. The follow ng presents a screening-I|eve

ecol ogical risk assessnent. For reasons that will be outlined below, a nore detailed
ri sk assessment was not warranted at this Site.

7.7.2 ldentification of Ecol ogical Chem cals of Potential Concern

Ecol ogi cal chemicals of potential ecological concern (ECOPCs) for each nmedi um were

sel ected by elimnating fromthe analysis chem cals not detected, essential nutrients
considered toxic only at very high concentrations, and by elimnating inorganic anal ytes
whose concentrations were w thin background concentrations.



7.7.3 Exposure Assessment

One nmjor habitat (terrestrial) is represented on or near the Site. The majority of the
Site is covered with asphalt or buildings. Small open weed-covered areas (less than 0.5
acre) are |located around portions of the building and on the north side of the property.
Vegetated areas at the Trans Circuits Site are dom nated by Australian pine (Casuarina
equi setfolia), smooth sumac (Rhus glahra), and littlehip hawthorn (Crataegus spal hul aui).
Several lizard species, small bird species, ant nounds, and butterflies have been
observed on the Site. However, no other animal signs (burrows, tracks, scat) have been
observed. There are no aquatic habitats on the Trans Circuits Site. Stormwater runoff
fromthe Site appears to be directed to the three onsite catch basins and percol ates
directly into the ground.

Once the contam nants have reached the habitat, one or nore of three possible exposure
routes may cone into play for a specific receptor. These exposure routes are ingestion
i nhal ation/respiration, and adsorption (direct contact). The exposure point
concentration is the concentration of a contaminant in an environnmental nedia to which a
specific receptor is exposed. The nmaxi mum concentration detected was used as the
exposure point concentration of contam nants of potential concern in each-nedia

eval uated. The exposure point concentrations for each of the contaninants of potentia
concern and the exposure assunptions for each pathway were used to estimate the chronic
daily intakes for the potentially conpl ete pathways.

7.7.4 Ecol ogical Effects Assessnent
7.7.4.1 Exposure to Current Surface Soils

Chemi cal -response profiles were evaluated for contam nants in surface soil and represent
conservative screening-level benchmarks. Exceedances for netals, PAHs, toluene, PCBs,
and Pesticides were found in surface soils.

7.7.5 Risk Characterization
7.7.5.1 Exposure to Current Surface Soils

O the ECOPCs detected in surface soil, PAHs are the nmost ubiquitous in the Site's
surface soil. However, PAHs are not related to the manufacturing operation onsite.
Chrom um was hi gher than screening levels in all surface soil sanples. Since npst of the
Site is paved or occupied by building, there is very little terrestrial habitat space
avai l able on the Site. The risk of exposure to Site soils is mninal

7.7.6 Uncertainty Analysis
The foll owi ng subsections present the uncertainties that effect the results of this ERA

. The use of maxi mum concentrations in nedia as the EPCs is a conservative
estimation. It is likely that there are only limted |ocations where the
eval uated nedia is present at concentrations approachi ng the maxi mum | evel s;
therefore, this estimate is overly conservative and protective of the
envi ronnent .

. The soil sanpling efforts were limted in scope. A total of 12 onsite soi
sampl es were collected. Soil sanples were collected frompotential "source"
areas only; therefore, the areal extent of site-related contam nation is not
fully characterized. Only one background/control sanple was collected for
the surface soil; therefore, the influence and contribution of surrounding
properties to Site conditions is an uncertainty.



. The existence of the terrestrial habitat at the Trans Circuits Site is
limted to weedy areas at the facility. The quality and usability of this
"habitat" is questionable. Screening of ECOPC were performed as if the
habitat is "fully functional."

8.0 REMEDI AL ACTI ON OBJECTI VES

Renedi al action objectives (RAGs) were devel oped for the contam nants and mnedi a of
concern at the Trans Circuits Site. RAGCs have been devel oped to address human heal th
concerns. RAGs have not been established for ecol ogical concerns since Site rel ated
contam nants are considered to mnimally effect ecol ogical concerns. The two primary
RAGCs are:

. Reducing the risk to human health from soil contam nation within EPA's
acceptable risk range (i.e., total residual cancer risk between 1xl 0% to
1x1 0% and maxi num i ndi vi dual contami nant HQ of 1), and

. restoring ground water to MCLs or within EPA s acceptable risk range (i. e.,
total residual cancer risk between 1xl 0% to 1xI O® and maxi num i ndi vi dual
contam nant HQ of 1).

As indicated in Table 7-4, human exposure to soils is slightly above 1x10-6 carci nogenic
risk and HQ of 1 for trespassers, industrial workers, and future residents. Since the
property is currently in industrial use, cleanup to residential |evels does not appear to
be warranted, provided institutional controls are in place to prevent future residentia
devel opnent of the property. Trespassers will dimnish once the property is put back into
productive use. Therefore, cleanup of soil for industrial exposure is the prinmary goal

Primary maxi mum contanmi nant |evels (MCLs) are used when available for RGs. [|f maxi num
contam nant |evels (MCLs) were not avail able, contam nant concentrations based on health
ef fects were consi dered.

To- be-consi dered goals for PAHs in soil and fluoride in ground water were considered
achi evabl e objectives given the scope of the remedi es considered and will not
significantly inpact the overall costs. Renedial goals (RGs) for soil and ground water
established to satisfy these RACs are presented in Table 8-1. The approxi mate area of
ground water contami nation is shown in Figure 8-1.



TABLE 8- 1:

REMEDI ATI ON GOALS

G ca s e I N ol I
Level s (1) or TBCs Concentr. (2) Coal
SO L
(Cf]‘gﬂ(g;’ge“' c PAHs 0.5" 0.34 TEF 1.44 TEF 0.5
Arsenic (ng/kg) 3.7% 3.15 2.9 NR
GROUND VATER (ug/ L)
Br onodi chl or onet hane 0.5 0.6% 2 2 NR
Chl orof orm 1 6Y 0.7 13 6
1, 1- Di chl or oet hene (total) 1 7% 0.1 2 NR
1, 2-Di chl or oet hene (total) 4 70% 200 450 70
Tet rachl or oet hene 1 3% 2 18 3
Tri chl or oel hene 1 3% 6 980 3
Aldrin 0.05 0.05% 0. 0.84 NR
bet a- BHC 0.1 0.1%9 0. 06 0. 07 NR
Dieldrin 0.1 0.19 0. 007 0.01 NR
Hept achl or Epoxi de 0.1 0.2% 0.01 0.078 NR
Arseni c 5 50% 0.1 12 NR
Cadmi um 0.4 5% 10 2.4 NR
Chrom um 50 100% 50 34 NR
Manganese 10 50% 180 NR
N ckel 10 100% 900 380 100
Vanadi um 10 499 300 140 NR
Fl uori de 100 200049 6000 9300 2000

NA -- Not Avail able
NR -- Not Required

TEF stands for Toxic Equival ency Factor

NCOTES:

1) Practical Quantitation Levels (PQs) are an estimate of the | owest concentration usually
information was the FDEP G ound water

quantifiable by nost anal ytical
Gui dance Concentrati ons,

| aboratori es.

June 1994.

The source of

2) Health based concentrations are based on 1xl O° carcinogenic risk or a HQ of 1 for non-carci nogens.

3) Value based on a Federal

and State Primary Maxi num Contam nant Level
4) Val ue based on Florida G ound water Gui dance Concentrations (To Be Consi dered (TBCs).

5) Value based on a State Secondary Maxi num Cont am nant Level
6) Florida Soil Ceanup Target Levels (SCTLs).
7) Based on SCTL for benzo(a)pyrene.

(ML)

(ML) .
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FIGURE 8-1 APPROXIMATE AREA OF GROUND WATER CONTAMINATION
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9.0 DESCRI PTI ON OF ALTERNATI VES
9.1 Overvi ew

The FS report included an eval uati on of seven cl eanup nmet hods for contam nation in ground
water. These alternatives represent the range of renedial actions considered appropriate
for the Site. As required by CERCLA, a no further action alternative was evaluated to
serve as a basis for conparison with the other active cleanup nethods. Potential
Applicable or Rel evant and Appropriate Requirements (ARARs) are summari zed for each
alternative.

Al alternatives, except the no action alternative, include excavation and offsite

di sposal of approximately 200 cubic feet (CF) (i.e., 7 cubic yards (CY)) of PAH

contam nated soils and onsite institutional controls to prevent residential devel opnent
and ground water use. Since, the volune of soils is very snmall, alternatives for soi
treatment and di sposal were not evaluated. Each alternative assunmes that the soil wll
be excavated and di sposed of offsite. The primary activity and cost associated with each
alternative is the ground water renedy.

The seven alternatives that have been identified for evaluation are |isted bel ow
Alternative 1: No Acti on

Alternative 2a: Soil Renoval, Abandon/lInstall Municipal Wells, Mnitored Natural
Attenuation (short-term assistance fromCity Well Field)

Al ternative 2b: Soil Renoval, Abandon/lInstall Municipal Wlls, Chem cal Oxidation (short-
term assistance fromCGCty Well Field)

Alternative 3a: Soil Renoval, Containment, Air Stripping with Tray Aeration (long-term
assistance fromCity Well Field)

Al ternative 3b: Soil Renoval, Containment, Air Stripping with Tray Aeration (short-term
assistance fromCity Well Field)

Al ternative 4a: Soil Renoval, Active Restoration, Air Stripping with Tray Aeration (long-
term assistance fromCty Well Field)

Al ternative 4b: Soil Renoval, Active Restoration, Air Stripping with Tray Aeration
(short-term assistance fromCGCty Well Field)

9.2 Alternative 1: No Action

CERCLA requires that EPA consider the no-action alternative to serve as a basis agai nst
whi ch other alternatives can be conpared. Under the no-action alternative, the Site
woul d be left as is. This alternative is not protective of public health and the

envi ronnent and woul d not satisfy ARARs.

9.3 Alternative 2a: Soil Renoval, Abandon/lInstall Municipal Wells, Mnitored Natural
Attenuation (with short-term assistance fromCGCty Well Field)

This alternative would not treat the contamination, but it would limt human exposure to
t he ground water contanmination. Alternative 2a consists of the foll ow ng renedi al
actions:

. Since the City of Riviera Beach water treatnent plant is currently extracting and
treating a portion of the contam nated plune, this alternative will provide funding
for the operation and mai ntenance of the air stripper towers in the water treatnent
plant until the plume is isolated fromthe well field (theoretically, when PW17 is
t aken out of service);



. Construct a new munici pal well outside of the contam nated plune area and abandon
nmuni ci pal wel |l PW7;

. Utilize natural physical, chem cal, and biol ogical processes (i.e., natura
attenuation) to restore the ground water to drinking water use;

. Verify property owner mmintains institutional controls which prohibit residentia
devel opnent of the Site and prohibit installation of potable wells until ground
wat er renedial goals are nmet (these restrictions have already been formalized in a
Prospective Purchaser Agreenent with the current property owner); and

. Excavate and di spose offsite of approxinmately 200 CF (7 CY) of PAH contam nated
soils to satisfy FDEP concerns with regard to industrial exposure to soils.

A portion of the plume is currently being renediated through extraction by PWM7 and
treated by the Riviera Beach water treatnent plant through packed colums. This renedy
acknow edges that inmpact and provides financial relief to the City of Riviera Beach for
the future operation and maintenance of the air stripper towers in the water treatnent
plant until PWL7 is replaced with a conparable well.

In July 1995, Riviera Beach submitted an application to the South Florida Water
Managenent District for the Mdification, Renewal of Conbined Water Use Permits 50-
100460- W & 50-00713046-W The pui pose of the application was to renew, nodify, and
conbine two existing permits scheduled to expire on August 8, 1995. The application
proposed one well (PW951) |ocation southwest the Trans Circuits Site. The application
is still under review due to concerns about possible sources of contamination in the
western well field where the new well is proposed.

The proposed | ocation, punping rates, depth and size of the municipal well installed wll
be determ ned using the ground water nodeling proposed by R viera Beach and will have to
be approved by the South Florida Water Managenent District (SFWD). The nunicipal wel
installation will include punps, piping to a Riviera Beach water treatnent facility,

ot her associ ated appurtenances, and 6-foot high security fencing. The new well could
repl ace PWY7 tenporarily or pernmanently, depending on what SFWWD will permit. PW7 will
not be abandoned, in case future re-use is required.

Moni tored natural attenuation would be conducted. The ampunt of tine to renediate the
aqui fer through natural attenuation is not adequately defined but is estimated to be hi
excess of 35 years. A renedial design treatability study would be required to determ ne
the processes and rate that natural attenuation will occur.

This alternative provides for end user ground water treatnment until a new nunicipal wel
can be installed, which will be nmore protective of public health and the environnent in
the long term Alternative 2a is expected to require at |least 35 years of ground water
nonitoring. The capital and operation and nai ntenance (O&\M) costs are estimted at
$947, 200 and $1, 405, 000 respectively. The total present worth cost is approximtely
$2, 352,200, assuming a 5% di scount rate.

9.4 Alternative 2b: Soil Removal, Abandon/lnstall Minicipal Wells, Chem cal Oxidation
(with short-term assistance fromCGCty Wll Field)

This alternative would treat the contanination using an innovative technol ogy and woul d
[imt human exposure to the ground water contam nation. Alternative 2b consists of the
foll owi ng renedi al actions:

. Since the City of Riviera Beach water treatnent plant is currently extracting and
treating a portion of the contam nated plune, this alternative will provide funding
for the operation and mai ntenance of the air stripper towers in the water treatnent
plant until the plume is isolated fromthe well field (theoretically, when PWM7 is
taken out of service);

. Construct a new munici pal well outside of the contam nated plune area and abandon
muni ci pal wel | PW7;



. Performin-situ chenical oxidation of plune via the injection of potassium
per manganat e, hydrogen peroxi de, ozone, or a conbination thereof through injection
wells in the surficial aquifer

. Naturally attenuate fluoride and nickel if not addressed by oxidation

. Verify property owner maintains institutional controls which prohibit residentia
devel opnent of the Site and to prohibit installation of potable wells until ground
wat er renedial goals are net (these restrictions have already been formalized in a
Prospective Purchaser Agreenent with the current property owner); and

. Excavat e and di spose offsite of approximately 200 CF (7 CY) of PAH contam nated
soils to satisfy FDEP concerns with regard to industrial exposure to soils.

As described in Alternative 2a, this renmedy acknow edges that inpact of contam nation on
the Riviera Beach water treatnent plant and provides financial relief to the City of

Ri vi era Beach for the future operation and mai ntenance of the air stripper towers in the
water treatnment plant until the plume is isolated fromthe well field (theoretically,
when PWL7 is taken out of service). 1In addition, this alternative provides for
verification of institutional controls and an onsite soils renmedy which is the sane as in
Alternative 2a

The primary difference in Alternatives 2a and 2b is the use of chem cal oxidation rather
than natural attenuation to restore the ground water. Prior to inplenenting chem ca

oxi dation, a bench study woul d be conducted using approximately 5 contam nated core
sanples fromthe field to determne the optim zed chenmistry configuration for Site
treatment. The boreholes fromwhich the sanples would be coll ected woul d be conpleted as
nmonitoring wells to be used in the ground water nonitoring programto determ ne the

ef fecti veness of the treatnent technology. A full scale treatability study would then be
conducted. Two injection points each are estinated to be needed for the internmedi ate and
deep zones for the treatability study. Each injection point will typically be capable of
achieving a radius of influence for nore than 60 feet. Target reductions of 90 to 100
percent are anticipated to be feasible.

If the technology is determned to be viable, then the renedy will nmove forward and
additional injection points will be installed within the sane areas for renmediation to
below 5 ug/L for PCE and TCE and to below 70 ug/L for 1, 2-DCE An addi tional 32
injections points are anticipated to be needed for treatnment in the internediate zone
(118 to 142 feet bls). An additional 108 injection points are anticipated to be needed
for treatnent of the deep zone (142 to 250 feet bls).

Chemical oxidation treats contam nated soil and ground water in-situ. Reductions in
total VOC compounds are produced in a matter of weeks, as conpared to many nonths or
years required for conventional renediation technologies. The estimated tinme period to
reach cleanup goals at the Trans Circuits Site using this technology is approximtely 2
years.

Chemical Oxidation is an in-situ treatnent which involves the application of physical
chem cal, and biol ogi cal nethods to degrade organic contam nation in soil and ground

wat er into carbon dioxide and water. Specifically, the renedy consists of the follow ng
four stages: 1) a physical nethod to enhance the disbursement of reagents into the

contam nated area, 2) a chemical nethod involving the injection of a biodegradabl e
surfactant m xture to enhance the availability of target contami nants, 3) a chem ca

net hod i nvol ving the injection of a oxidation m xture to degrade target contam nants, and
4) a biological polishing method to conplete the degradati on process and restore
subsurface conditions, if necessary. These stages are applied through injection points
di scussed bel ow.

The 2-inch inside-dianmeter injection points are advanced using a pneunatic hanmer to the
desired depth. Propagations are then installed into the injection point using a
fracturing-like device to create, typically, a disk 120 feet across and approxi mately
0.75 inch average height. Follow ng advancenent of the injection point and the



installation of the propagations, the drive point is dislodged to allow for the transfer
of reagents associated with the specialized process into the ground water and saturated
soi | s.

A truck-nounted ground water treatnent packaged system would be | ocated in the area near
the injection points. The treatnent system would be housed in a prefabricated structure
to reduce noi se, inprove appearance, insulate the treatment process, and to protect

equi prent. A tenporary barricade would be constructed around the treatnment systemto
[imt general accessibility to the systemand to m ninize public exposure.

It islikely that it will be necessary to obtain a variance from FDEP which will
establish a zone of discharge for the injection of selected chemicals into the installed
injection points and the time period that such exceedances woul d be pernitted based on

t he outcone of bench and treatability study testing. Wthin the zone of discharge, a
tenporary exceedance of five specific secondary drinking water standards would be

tol erated. These paraneters include total dissolved solids, nanganese, pH, color, and
chloride. Gound water nonitoring before and after injection would be necessary. New and
exi sting nonitoring wells would be used to verify the treatnent performance on the
contam nant plunme and to satisfy variance requirenents. The new and exi sting nonitoring
wel I's woul d be sanpled for VOCs, TAL netals, total dissolved solids, pH color, and

chl ori de.

Chemical oxidation is not anticipated to conpletely reduce concentrations of fluoride and
ni ckel, which should naturally attenuate in approximtely 10 years. G ound water
nonitoring will be conducted to ensure that natural attenuation of these contanmi nants

t akes pl ace.

This alternative provides for end user ground water treatment until a new nunicipal well
can be installed, which will be nore protective of public health and the environnent in
the long termAlternative 2b is expected to require 2 years to inplenent, although
nonitoring for nickel and fluoride attenuation nay take up to 10 years. The capital and
operation and mai ntenance (O&\) costs are estimated at $8,595, 700 and $1, 272, 000
respectively. The total present worth cost is approxi mately $9,867, 700, assum ng a 5%
di scount rate.

9.5 Al ternative 3a: Soil Renoval, Containment, Air Stripping with Tray Aeration (with
| ong-term assistance fromCity Well Field)

This alternative would contain and treat the contam nation using a nore traditiona
technology with long-term assi stance fromthe City of R viera Beach water treatnent plant
well field. Alternative 3a consists of the follow ng renedi al actions:

. Since the City of Riviera Beach water treatnent plant is currently extracting and
treating a portion of the contaminated plume, this alternative will provide funding
for the operation and nai ntenance of the air stripper towers in the water treatnent
plant until the plune is isolated fromthe well field;

. Extract contani nated ground water in the northwestern (highly contam nated) portion
of the plume through extraction wells to prevent further migration of this portion
of the pluneg;

. Treat ment of extracted ground water by air stripping with tray aeration
. Di scharge of treated ground water into reinjection wells;
. Verity property owner mmintains institutional controls which prohibit residentia

devel opnent of the Site and to prohibit installation of potable wells until ground
wat er renedial goals are nmet (these restrictions have already been formalized in a
Prospective Purchaser Agreement with the current property owner); and

. Excavat e and di spose offsite of approxinmately 200 CF (7 CY) of PAH contam nated
soils to satisfy FDEP concerns with regard to industrial exposure to soils.



As described in Alternatives 2a and 2b, this renedy acknow edges the inpact of

contam nation on the Riviera Beach water treatnent plant and provides financial relief to
the City of Riviera Beach for the future operation and mai ntenance of the air stripper
towers in the water treatnment plant until the plume is isolated fromthe well field.
However, in Alternative 3a, the well field is expected to be inpacted for a nmuch | onger
tinme period, since PWM7 is not taken out of service. |In addition, this alternative
provides for verification of institutional controls and an onsite soils renedy which is
the sane as in Alternative 2a and 2b

Alternative 3a entails the extraction of contam nated ground water through extraction
wel s for the northeastern plunme conponent to establish a hydraulic barrier and prevent

m gration of the contam nated plune. The hydraulic barrier would be created by placing
the extraction wells at |ocations and punping themat rates sufficient to nodify the
ground water flow gradient, preventing further contami nant nigration. Although
cont am nat ed ground water would be renmoved, the well |ocations and punping rates would
not be adequate for active restoration of the plune. The ground water would be treated
by air stripping with tray aeration to neet discharge standards and reinjected into wells
installed nearby. The contam nated ground water within the | ess defined portion of the
sout heastern plume component would continue to be treated as it is now via punping from
the PWL7 nunicipal well every other day at punping rates up to 600 gpmfollowed by air
stripping through a packed colum or tower |ocated at the Riviera Beach water treatnent
plant. The air stripping treatnent occurs after the PW7 effluent has been conbined with
ot her municipal well effluents. Additional information and additional ground water
nodel i ng are needed to determine how long it would take to treat the | ess concentrated
portion of the plune using PW7.

The proposed | ocation, punping rate, depth and size for the extraction wells were

det erm ned usi ng ground water nodeling and woul d be optim zed during renedi al design

The wells would be |ocated so that the radii of influence overlap the extent of the
contam nant plune in the internediate and deep zones of the surficial aquifer. The
ground water nodeling is presented in nore detail in the Feasibility Study. The ground
wat er nodel ing indicates that six extraction wells in the internediate | ayer and nine
wells in the deep layer would be required to contain the highly contam nated portion of
the Trans Circuits Site plune. The extraction wells would be screened over the entire

i nternedi ate or deep layer. The internediate wells would be installed to an approxi mate
depth of 150 feet and would be punped at a rate of 90 gpm each for a total of

approxi nately 540 gpm The deep wells would be installed to an approxi mate depth of 250
feet. Six of the deep wells would be punped at a rate of 110 gpm each and three of the
wel I's woul d be punped at a rate of 135 gpmeach for a total of approximtely 1,065 gpm
The nodeling efforts indicate the tinme to renediate the aquifer for this alternative
nodel to be approxinmately 35 years at a total treatnment rate of 1,605 gpm excluding the
unknown rate at which the | ess contam nated portion of the aquifer would be treated. The
actual location, punmping rate, depth and size of extraction wells will be eval uated
during the remedi al design. Likewi se, the locations, injection rates, depths, and sizes
for the reinjection wells, which were not nodel ed during this feasibility study, would be
det erm ned usi ng ground water nodeling during the renmedi al design. However, for the cost
estimation purposes of this alternative, it was assuned that four reinjection wells in
the internediate |l ayer and four reinjection wells in the deep layer of simlar depth and
size to that of the extraction wells with injection rates similar to extraction rates
woul d be | ocated approxi nately 100 feet downgradi ent of the present plune location. A
subnersi bl e punp or pneumatic punp would be installed in each well and the punp contro
woul d be housed at the top of the well casing. Automatic shut-off controls would be
provided on the punp to shut it off if predeternmined |owwater |evels were reached in the
extraction wells. The ground water woul d be punped to a nearby treatnent systemthrough
fl exi bl e underground piping. The location of the piping, treatnent system and di scharge
reinjection points would need to be determ ned during renedi al design

The ground water treatnent system would consist of several packaged systems that could be
delivered to the Site. The treatnent system would be housed in a prefabricated structure
to reduce noise, inprove appearance, insulate the treatnent process, and protect

equi pnment. The prefabricated structure would be placed on a concrete foundation. A
chain link security fence would be constructed around the treatment facility to limt
general accessibility to the facility and the potential for public exposure. Piping,



controls, valves, and punps could be housed within the building for year-round operation
Power |ines would be connected, and wiring could be installed to operate punps, fans,
[ighting, and other equipment. Signs would be posted to prevent unknowi ng entry into the
bui | di ng, and security neasures, such as alarms, would be inpl enented.

The treatnent systemwould remove and transfer the contami nants fromthe ground water to
the air using a shallow tray aeration process. Contam nated ground water enters at the
top of the treatment systemand fl ows across a series of aeration trays. Air passes
upward t hrough openings in the trays and bubbl es through the water form ng a foany/frothy
surface which provides high turbul ence and excellent volatilization. Size of the trays
and treatnent system conponents woul d be determined during a treatability study and
renmedi al design. The systemcould be readily expanded to acconmpdate an increase in

i nfluent flow or contami nant concentrations by addition of another series of trays, which
are stacked vertically onto existing trays.

The treated ground water woul d be sanpled to ensure conpliance with the substantive
requirenents of the Clean Water Act and parallel state regulations and di scharged to
reinjection wells installed nearby. Treatnent plant influent and effluent would be
monitored. It was assuned the influent and effluent would be analyzed for VOCs,
fluoride, and nickel. |If metal and pesticide concentrations becone a concern, then the
treatnment chain could he nodified to include precipitation/coagul ation/flocculation and
granul ar activated carbon adsorption treatnent package systens that woul d be housed
within the sane fenced area as the tray aeration package system

On the basis of available information fromair stripping with tray aeration vendors and
the FDEP Air Pollution Control Rules and Regul ations, the treatnment of off-gases is
anticipated. |f contam nated concentrations are greater than the FDEP Air Pollution
Control Rules and Regul ations, then off-gas would need to be treated by granul ar
activated carbon (GAC). The GAC canisters would then need to be disposed of offsite.

For the purpose of developing this alternative, it was assuned that off-gas treatnent
woul d be needed. This assunption is based on an estinmated nmaxi mum air eni ssion di scharge
of 10, 139 pounds per year of total hazardous waste pollutants which is over the 2,500
pounds per year FDEP standard.

Ground water nonitoring would be included under this alternative. New and exi sting
nonitoring wells would be used to verify the hydraulic performance and contai nnent of the
contam nant plune. The new and existing nonitoring wells would be sanpled for VOCs,
fluoride, and nickel. A detailed field sanpling and quality assurance project plan would
be prepared to specify the sanple | ocation, sanple frequency, |aboratory analysis, and
sanpl i ng procedures.

This alternative provides for end user ground water treatnent until the southeastern
portion of the plune is isolated fromthe well field. Alternative 3a is expected to
require 35 years to conplete. The capital and operation and mai ntenance (O&\) costs are
estimated at $2,902,900 and $9, 504, 200 respectively. The total present worth cost is
approxi mately $12, 407, 100, assum ng a 5% di scount rate.

9.6 Al ternative 3b: Soil Renoval, Containment, Air Stripping with Tray Aeration (wth
short-term assistance fromCGCty Well Field)

This alternative would contain and treat the contam nation using a nore traditiona
technol ogy without |ong-term assistance fromthe City of R viera Beach water treatnent
plant well field and would limt human exposure to the ground water contani nation

Al ternative 3b consists of the followi ng remedi al actions:

. Since the City of Riviera Beach water treatnent plant is currently extracting and
treating a portion of the contam nated plune, this alternative will provide funding
for the operation and nmai ntenance of the air stripper towers in the water treatnent
plant until the plume is isolated fromthe well field;

. Extract contanmi nated ground water in the entire plume through extraction wells to
prevent further mgration of the pluneg;



. Treat ment of extracted ground water by air stripping with tray aeration
. Di scharge of treated ground water into reinjection wells;

. Verify property owner mmintains institutional controls which prohibit residentia
devel opnent of the Site and to prohibit installation of potable wells until ground
wat er renedial goals are net (these restrictions have already been formalized in a
Prospective Purchaser Agreement with the current property owner); and

. Excavat e and di spose offsite of approxinmately 200 CF (7 CY) of PAH contam nated
soils to satisfy FDEP concerns with regard to industrial exposure to soils.

As described in Alternatives 2a, 2b and 3a, this remedy acknow edges the inpact of

contam nation on the Riviera Beach water treatnent plant and provides financial relief to
the City of Riviera Beach for the future operation and mai ntenance of the air stripper
towers in the water treatment plant until the plune is isolated fromthe well field.
However, in Alternative 3b, the well field is expected to be inpacted for a | onger tine
period than estimated in Alternatives 2a and 2b, but a shorter tine period that estimated
in Alternative 3a, since this alternative assunes that the entire plume will be
contained. In addition, this alternative provides for verification of institutiona
controls and an onsite soils renmedy which is the sane as in Alternative 2a, 2b, and 3a.

Alternative 3b entails the extraction of contami nated ground water through extraction
wells for the entire plune, to establish a hydraulic barrier and prevent mgration of the
plume. The hydraulic barrier would be created by placing the extraction wells at

| ocations and punping themat rates sufficient to nodify the ground water flow gradient,
preventing further contam nant migration. A punping rate equal to 1.5 tines that of the
Alternative 3a punmping rate of 1,605 gpm (or 2,408 gpn) is assuned for this alternative
to account for the southern portion of the plume which was addressed under Alternative 3a
as being treated via the packed columm at the Riviera Beach water treatnent plant. This
punpi ng woul d be designed to assure that all of the plunme is contained. Although
cont am nat ed ground water would be renmoved, the well |ocations and punping rates would
not be adequate for active restoration of the plune. The ground water would be treated
by air stripping with tray aeration to neet discharge standards and reinjected into wells
installed nearby. The treatnent chain would also include a granular activated carbon
adsorption process, a bone-char treatnent process, and a precipitation/coagul ation/
floccul ati on process followed by sedinentation or filtration if needed to address any

of f-gas/ pesticide, fluoride, or metal treatnent concerns, respectively. Minicipal well
PWL7 woul d continue to be used by the Riviera Beach water treatnment plant for nunicipa
use.

The actual |ocation, punping rate, depth and size of extraction wells will be eval uated
during the remedi al design. Likewi se, the |locations, reinjection rates, depths, and
sizes for the reinjection wells would be determ ned using ground water nodeling during
the renedi al design. However, for the cost estination purposes of this alternative, it
was assuned that the nunmber of extraction and injection wells will be approxinmately 50
percent higher that required in Alternative 3a. The treatnment system and ground water
nmoni toring assunptions for this alternative would also be sinilar to Alternative 3a.

This alternative provides for end user ground water treatnent until the plume are
isolated fromthe well field. Alternative 3b is expected to require 35 years to

conpl ete, because the remedy is primarily containing ground water until natura
restoration occurs. The capital and operation and mai ntenance (O&\) costs are estinmated
at $4,063,800 and $12, 686, 300 respectively. The total present worth cost is

approxi mately $16, 750, 100, assum ng a 5% di scount rate.

9.7 Al ternative 4a: Soil Renoval, Active Restoration, Air Stripping with Tray Aeration
(with long-termassistance fromCity Well Field)

This alternative entails extraction of contami nated ground water at the optimal rate to
actively restore the aquifer to cleanup goals over the |least possible tine period with
| ong-term assistance fromthe City of Riviera Beach water treatnent plant well field.

Al ternative 4a consists of the follow ng remedi al actions:



. Since the City of Riviera Beach water treatnent plant is currently extracting and
treating a portion of the contaminated plume, this alternative will provide funding
for the operation and mai ntenance of the air stripper towers in the water treatnent
plant until the plune is isolated fromthe well field;

. Extract contani nated ground water in the northwestern (highly contam nated) portion
of the plume through extraction wells to restore the aquifer in the | east possible
time period and prevent further mgration of this portion of the plune;

. Treat ment of extracted ground water by air stripping with tray aeration
. Di scharge of treated ground water into reinjection wells;
. Verify property owner mmintains institutional controls which prohibit residentia

devel opnent of the Site and to prohibit installation of potable wells until ground
wat er renedial goals are net (these restrictions have already been formalized in a
Prospective Purchaser Agreement with the current property owner); and

. Excavat e and di spose offsite of approxinmately 200 CF (7 CY) of PAH contam nated
soils to satisfy FDEP concerns with regard to industrial exposure to soils.

As described in Alternatives 2a, 2b, 3a and 3b, this renedy acknow edges the inpact of
contam nati on on the Riviera Beach water treatnent plant and provides financial relief to
the City of Riviera Beach for the future operation and mai ntenance of the air stripper
towers in the water treatnment plant until the plune is isolated fromthe well field.
However, in Alternative 4a, the well field is expected to be inpacted |onger than in

Al ternatives 2a, 2b, and 3b, and for approximtely the same anmpunt of time as Alternative
3a. In addition, this alternative provides for verification of institutional controls
and an onsite soils renedy which is the sanme as in Alternative 2a, 2b, 3a, and 3b

This alternative is simlar to Alternative 3a in that it includes the use of extraction
wel I's, treatment of contaminated water by air stripping with tray aeration, and di scharge
of treated ground water to reinjection wells installed nearby. However, for this
alternative, extraction will be at a rate that will actively restore the aquifer instead
of merely contain the ground water plune in the aquifer until renediation is conplete.
The contani nated ground water within the | ess contaninated portion of the southeastern

pl ume conponent woul d continue to be treated as it is now via punmping fromthe PW7
muni ci pal well followed by air stripping through a packed col um or tower |ocated at the
Ri vi era Beach water treatnment plant. The air stripping treatnment occurs after the PW7
ef fluent has been conbined with other nunicipal well effluents. As indicated under

Al ternative 3a, additional infornmation and additional ground water nodeling are needed to
determ ne how long it would take to treat the southeastern portion of the plune using the
packed colum air stripper

The proposed | ocations, punping rates, depths and sizes for the extraction wells were
det erm ned using ground water nodeling. The wells would be | ocated so that the radii of
i nfl uence overlap the extent of the contam nant plume in the intermedi ate and deep zones
of the surficial aquifer. Prelimnary ground water nodeling indicates that 6 extraction
wells in the internediate |layer and 10 wells in the deep layer at a total treatnent rate
of 2,650 gpmwould be required to contain the Trans Circuits Site plune. The extraction
wel I's woul d be screened over the entire internedi ate or deep |layer. The internediate
wells woul d be installed to an approxi mate depth of 150 feet with 4 of the wells being
punped at a rate of 150 gpm 1 well at 300 gpm and 1 well at 200 for a total of

approxi nately 1,100 gpm The deep wells would be installed to an approxi mate depth of 250
feet. N ne of the deep wells would be punped at a rate of 150 gpm each and one of the
wel I's woul d be punped at a rate of 200 gpmfor a total of approximately 1,550 gpm The
nodeling efforts indicate the time to actively restore and renmedi ate the aquifer for this
alternative nodel to be approximately 20 years.

The actual |ocation, punping rate, depth and size of extraction wells will be eval uated
during the renedi al design. Likew se, the proposed |ocation, injection rate, depth and
size for the injection wells would be deterni ned using ground water nodeling during the



renmedi al design. A subnersible punp or pneunatic punp would be installed in each wel
and the punp control would be housed at the top of the well casing. Autonmatic shut-off
controls would be provided on the punp to shut it off if predeterm ned | owwater |evels
were reached in the extraction wells.

Cont am nat ed ground water would be punmped to an onsite treatnent systemconsisting of air
stripping with tray aeration. The treatnent system associated piping, and housi ng would
be as described in Alternative 3a; however, at the higher flow rates indicated above.
Treatment of the off-gases via granular activated carbon as described in Alternative 3a
is anticipated to be required based on an estimted nmaxi mumair enission di scharge of

16, 739 pounds per year of total hazardous waste pollutants which is over the 2,500 pounds
per year FDEP standard. |If netal, fluoride, and pesticide concentrations are a concern
then the treatnent chain woul d include precipitation/coagul ation/floccul ati on, bone-char
and granul ar activated carbon adsorption treatnent package systens that woul d be housed
within the sane fenced area as the tray aeration package system

Ground water nonitoring would be performed with new and existing nonitoring wells to
verify hydraulic performance and to verify the active restoration of the aquifer. Access
restrictions would he inplemented during remedi ation efforts to prevent exposure to
humans. Long-term zoni ng ordi nance restrictions would be inplemented to prevent

resi dential devel opnent of the original Trans Circuits, Inc., property. Zoning ordinance
restrictions lasting the duration of the remedi ation period woul d consist of preventing
the installation of wells for other than nmonitoring purposes within the contaninated
ground water plume area.

This alternative provides for end user ground water treatnent until the plune is isolated
fromthe well field. Alternative 4a is expected to require 20 years to conplete. The
capital and operation and nmai ntenance (O&V) costs are estimated at $3, 084,400 and

$11, 851, 600 respectively. The total present worth cost is approxi mately $14, 936, 000,
assum ng a 5% di scount rate.

9.8 Al ternative 4b: Soil Renoval, Active Restoration, Air Stripping with Tray Aeration
(with long-termassistance fromCity Well Field)

This alternative entails extraction of contami nated ground water at the optimal rate to
actively restore the aquifer to cleanup goals over the | east possible tine period wthout
| ong-term assistance fromthe City of Riviera Beach water treatnent plant well field.

Al ternative 4b consists of the followi ng remedi al actions:

. Since the City of Riviera Beach water treatnent plant is currently extracting and
treating a portion of the contam nated-plune, this alternative will provide funding
for the operation and nai ntenance of the air stripper towers in the water treatnent
plant until the plume is isolated fromthe well field;

. Extract contani nated ground water in the northwestern and southeastern portion of
the plunme through extraction wells to restore the aquifer to cleanup goals over the
| east possible time period and prevent further nigration of the plung;

. Treat ment of extracted ground water by air stripping with tray aeration
. Di scharge of treated ground water into reinjection wells;
. Verify property owner maintains institutional controls which prohibit residentia

devel opnent of the Site and to prohibit installation of potable wells until ground
wat er renedial goals are net (these restrictions have already been formalized in a
Prospective Purchaser Agreenent with the current property owner); and

. Excavat e and di spose offsite of approximately 200 CF (7 CY) of PAH contam nated
soils to satisfy FDEP concerns with regard to industrial exposure to soils.

As described in Alternatives 2a, 2b, 3a, 3b, and 4a, this renedy acknow edges the inpact
of contamination on the Riviera Beach water treatnent plant and provides financial relief
to the City of Riviera Beach for the future operation and mai ntenance of the air stripper



towers in the water treatment plant until the plune is isolated fromthe well field.
However, in Alternatives 3b and 4b, the well field is expected to be inpacted for a

| onger time period than estimated in Alternatives 2a and 2b, but a shorter time period
that estimated in Alternatives 3a and 4a, since this alternative assunes that the entire
plume will be contained. 1In addition, this alternative provides for verification of
institutional controls and an onsite soils remedy which is the sane as in Alternative 2a,
2b, 3a, 3b, and 4a

A punmping rate equal to 1.5 times that of the Alternative 4a punping rate of 2,650 gpm
(or 3,975 gpm is assunmed for this alternative to account for the southeastern portion of
t he plunme whi ch was addressed under Alternative 4a as being treated via the packed col umm
at the Riviera Beach water treatment plant. This punping would be designed to assure
that all of the plune is contained within 20 years. The ground water would be treated by
air stripping with tray aeration to neet discharge standards and reinjected into wells
installed nearby. Muinicipal well PW7 would continue to be used by the Riviera Beach

wat er treatnent plant for nunicipal use.

The actual |ocation, punping rate, depth and size of extraction wells will be eval uated
during the remedi al design. Likewi se, the locations, reinjection rates, depths, and
sizes for the reinjection wells would be determ ned using ground water nodeling during
the renedial design. However, for the cost estination purposes of this alternative, it
was assuned that the number of extraction and injection wells will be approxinmately 50
percent higher that required in Alternative 4a.

Cont am nat ed ground water would be punmped to an onsite treatnent system consisting of air
stripping with tray aeration. The treatnent system associated piping, and housi ng woul d
be as described in Alternative 3a; however, at the higher flow rates indicated above. As
i ndi cated, treatnment of the off-gases is anticipated to be required as described under
Alternative 3a. |If metal, fluoride, and pesticide concentrations are a concern, then the
treatment chain would include precipitation/coagulation/flocculation, bone-char, and
granul ar activated carbon adsorption treatnent processes.

Treated ground water would be sanpled to ensure conpliance with EPA and FDEP regul ati ons
and di scharged to reinjection wells installed nearby. G ound water mnonitoring would be
perfornmed with new and existing nonitoring wells to verify hydraulic perfornmance and to
verify the active restoration of the aquifer

This alternative provides for end user ground water treatnment until the plume is isolated
fromthe well field. Alternative 4b is expected to require 20 years to conplete. The
capital and operation and nmmi ntenance (QO&\) costs are estimated at $4, 321, 000 and

$16, 088, 300 respectively. The total present worth cost is approxi mately $20, 409, 300,
assum ng a 5% di scount rate.

10. 0 SUMWARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

10.1 Statutory Balancing Criteria

This section of the ROD provides the basis for determ ning which alternative provides the
best bal ance with respect to the statutory balancing criteria in Section 121 of CERCLA,
42 U.S.C. 8§ 9621, and in the NCP, 40 CFR § 300.430. The mmjor objective of the
Feasibility Study was to devel op, screen, and evaluate alternatives for the renediation
of the Trans Circuits Site. A wide variety of alternatives and technol ogi es were
identified as candidates to renmediate the contamination at the Trans Circuits Site.
These were screened based on their feasibility with respect to the contam nants present
and the Site characteristics. After the initial screening, the remaining
alternatives/technol ogi es were conbined into potential remedial alternatives and
evaluated in detail. One renedial alternative was selected fromthe screening process
using the followi ng nine evaluation criteria:

. overall protection of human health and the environment;
. conpliance with applicable or relevant and appropriate requirenents (ARARS)
. | ong-term effectiveness and per nanence;



. reduction of toxicity, nobility, or volune of hazardous substances or contam nants;

. short-termeffectiveness or the inmpacts a remedy might have on the conmunity,
wor kers, or the environment during the course of inplenmentation

. i npl enentability, that is, the adm nistrative or technical capacity to carry out
the alternative;

. cost-effectiveness considering costs for construction, operation, and mai nt enance
of the alternative over the Iife of the project;

. acceptance by the State, and

. acceptance by the Conmunity.

The NCP categorizes the nine criteria into three groups:

(1) Threshold Criteria - overall protection of human health and the environnment and
conpliance with ARARs (or invoking a waiver) are threshold criteria that nust be
satisfied in order for an alternative to be eligible for selection;

(2) Primary Balancing Criteria - long-termeffectiveness and pennanence; reduction of
toxicity, mobility or volume; short-termeffectiveness; inplenentability and cost
are prinary balancing factors used to weigh major trade-offs anobng alternative
hazar dous wast e managenent strategies; and

(3) Modifying Criteria - state and comunity acceptance are nodi fying criteria that are
formally taken into account after public conments are received on the proposed plan
and incorporated into the ROD

The following analysis is a summary of the evaluation of alternatives for renediating the
Trans Circuits Site under each of the criteria. A conparison is made between each of the
alternatives for achievenment of a specific criterion.

10.2 Threshold Criteria

10.2.1 Overall Protection of Human Heal th and t he Environnent

Wth the exception of the No Action alternative (Alternative 1), all of the alternatives
woul d provide protection for human health and the environment to sone degree. The
remai ni ng alternatives achi eve protectiveness through the application of engineering
controls, or a conbination of controls and treatnent. Since Alternative 1 did not pass
this threshold criteria for providing protection of human health and the environment, it
was elimnated fromfurther consideration

10. 2.2 Conpliance Wth ARARs

The renedial action for the Trans Circuits Site, under Section 121(d) of CERCLA, nmust
conply with federal and state environmental |aws that either are applicable or rel evant
and appropriate (ARARs). Applicable requirenments are those standards, criteria or
l[imtations pronul gated under federal or state |aw that specifically address a hazardous
subst ance, pollutant, contam nant, renedial action, location, or other circunstance at a
CERCLA site. Relevant and appropriate requirenents are those that, while not applicable,
still address problens or situations sufficiently simlar to those encountered at the
Site and that their use is well suited to the particular site. To-Be-Considered Criteria
(TBCs) are non-pronul gated advi sori es and gui dance that are not |egally binding, but
shoul d be considered in determ ning the necessary |evel of cleanup for protection of
human health or the environment. Wile TBCs do not have the status of ARARS, EPA's
approach to determining if a renmedial action is protective of human health and the

envi ronnent invol ves considerati on of TBCs al ong with ARARs.

Location-specific ARARs are restrictions placed on the concentration of hazardous

subst ances or the conduct of activities solely on the basis of |ocation. Exanples of

| ocation-specific ARARs include state and federal requirenents to protect floodplains,
critical habitats, and wetlands, and solid and hazardous waste facility siting criteria.
Table 10-1 sumari zes the potential |ocation-specific ARARs and TBCs for the Trans
Circuits Site.



Action-specific ARARs are technol ogy-or activity-based requirements or limtations on
actions taken with respect to hazardous wastes. These requirenments are triggered by the
particul ar renedial activities that are selected to acconplish a renmedy. Since there are
usual |y several alternative actions for any renedial site, various requirements can be
ARARs. Table 10-1 lists potential action-specific ARARs and TBCs for the Trans Circuits
Site.

Chemi cal -specific ARARs are specific numerical quantity restrictions on individually-
listed contami nants hi specific nedia. Exanples of chem cal-specific ARARs include the
MCLs specified under the Safe Drinking Water Act as well as the anbient water quality
criteria that are enunerated under the Clean Water Act. Because there are usually
nunerous contam nants of potential concern for any remedial site, various numerica
gquantity requirements can be ARARs. Table 10-1 lists potential chenical-specific ARARs
and TBCs for the Trans Circuits Site.

Al ternatives 2 through 6 would neet or exceed all chem cal -specific ARARs and woul d be
designed to neet |ocation- and action-specific ARARs. Restoration of the surficia
aquifer is expected to be achieved eventually through natural attenuation of volatile
organi ¢ constituents, whether or not ground water fromthe surficial aquifer is
extracted. For alternatives where excavation and offsite disposal of PAH containing soi
is envisioned, transportation and disposal will conmply with RCRA

10.3 Primary Balancing Criteria

10. 3.1 Long-Term Effecti veness and Per manence

Al ternatives 2a, 2b, 3b, and 4b rely on elimnating long-terminpacts of contam nated
ground water at the Riviera Beach Water Treatment Plant, whereas Alternatives 3a and 4a
rely on the water treatnent plant to assist in long-termaquifer restoration

Al ternatives 2b, 3a, 3b, 4a, and 4b would actively address ground water contani nation
(i.e., through treatnent), where as, Alternative 2a passively addresses ground water
contam nation (i.e., through natural attenuation). Gound water renediation, whether
active or passive, will be effective and permanent. Renedies that do not rely on | ong-
terminpacts to the Riviera Beach Water Treatnent Plant are preferred. Alternative 2b is
expected to take the |l east anpunt of tinme to conplete.

10. 3.2 Reduction of Toxicity, Mbility, or Volune Through Treat nent

Al ternative 2a does not incorporate treatment, but relies on natural processes to reduce
the toxicity, nobility, and volune of contami nants in ground water. Alternatives 2b
through 4b rely on treatnent of ground water to reduce the toxicity, nobility, and vol une
of contam nants.

10. 3.3 Short-Term Ef fecti veness

Ri sks to the community and Site workers posed by the inplenmentation of all alternatives
are mnimal. Engineering controls can be expected to control emissions to air. Time for
restoration of the surficial ground water quality to MCLs is very long. Alternatives 2b
3b and 4b provide nore control over contam nated ground water than Alternatives 2a, 3a,
and 4a by keepi ng contam nated ground water frommnigrating further

During the inmplementation of any of the alternatives, both onsite workers and people
surrounding the site will be protected from possible inmpacts caused by construction or
&M activities.



Tabl e 10-1: Potenti al

ARARs and TBCs

Requi rement s

Requi renent Synopsi s

Application to the RI/FS

Pot ent i al

Locat i on- Speci fic ARARs and TBCs:

Federal Ground Water
Cl assifications 55 Federal
Regi ster CFR) Part 8733

Establish federal classification of Oass |
to indicate that the surficial aquifer is a
sol e-source aquifer that warrants a high
degree of protection.

Federal designation applies to
aqui fer beneath Site and warrants
hi gh degree of protection.

EPA Regul ations on Sol e-
Source Aquifer 40 CFR 149

Prevents activities, including drilling in an
area designated a sol e-source aquifer wthout
speci al perm ssion.

Applies to aquifer beneath Site.

Fl orida G ound water
St andar ds,
62-520

Cl asses,
and Exenptions FAC

Est abl i sh wat er cl asses, standards and
exenptions for ground water.

Cl assification of aquifer beneath
Site applies. Establishes standards
for discharging water to aquifer.

Fl orida Vel | head Protection
FAC 62-521

Est abl i shes protection neasures for area
around potable water wells.

The installation of wells may
invol ve nmeeting these requirenents
dependi ng on | ocati on.

Fl ori da Potable Well
Del i neati on Areas FAC 62-524

Coverns designation by State for area of
ground water contam nation where all usage is
regul at ed.

Portions of Trans Circuits plune are
wi thin delineation area.

Pot enti al Action-Specific ARARs

and TBCs:

Solid Waste Disposal Act Defines those solid wastes which are subject Applicable to identifying if soil,
40 USC 8§ 690 1-6987 to regul ati on as hazardous waste. drilling/cutting fluids, and
40 CFR Part 261 devel oprent/ purge water are
hazar dous.
Fl ori da Water Managenent Est abl i shes ground wat er usage regul ations Applies to wells installed for Site.

Di strict Regul ati ons FAC 40

which restrict well construction.

Safe Drinking Water Act
Under ground | njection control
Program 40 CFR 144 tn 147

Regul ate the use of five classes of
underground injection wells for disposal of
fluids.

Woul d be rel evant and appropriate if
injection well technology is used as
apart of site renediation.

Pot ent i al

Cheni cal - Speci fic ARARs and TBCs:

Clean Air Act National
Anbient Air Quality Standards
40 CFR Part 50

Est abl i sh standards for em ssions. These
standards are national limtations on anbient
air intended to protect health and welfare.

Pertinent to excavation and nateri al
handling activities and air-
strippi ng

Fl orida Underground I njection
Control Regul ations FAC 62-
528

Establish restrictions and pernitting
requirements for the injection of fluids to
protect drinking water.

Remedi ati on may include underground
injection of chemicals for in-situ
treatnent.

Fl orida Rul es on Hazardous
Waste Warning Signs FAC 62-
736

Establ i sh standard warni ng nessages and
specifications for signs used at hazardous
waste sites.

Renedi ati on systens nay require
signs for public notification.

Clean Air Act New Source
Per f ormance Standards 40 CFR
Part 60

Est abl i sh new source performance standards to
ensure that new stationary sources reduce
em ssions to a mninmum

Remedi al actions may incl ude
technol ogi es whi ch have air
em ssi ons.

Florida Air Emi ssion
St andards FAC 62-204

Establish air em ssion standards for
stationary sources.

Remedi al actions may incl ude
technol ogi es that have air

em ssi ons.
Fl orida Ground Water Gui dance Est abl i sh gui dance concentrati ons for many Renmedi al action may be able to
Concentrations and Soi | chemicals in ground water and soil at dry achi eve gui dance concentrations for

Cl eanup Target Levels FAC 62-
777

cl eani ng, petroleum and brownfield sites.

sonme chem cal s.

Federal Safe Drinking Water
vl axi mum Cont am nant Levels
40 CFR Part 141, Subpart B
and G

Est abl i sh MCLs for contaminants in public
drinking water supply and are considered
rel evant and appropriate for ground water
aqui fer.

Renedi al objectives require
restoration of surficial aquifer to
drinking water standards. Gty
required to provide drinking water
nmeeting standards.

Florida Drinking Water
Standards Title 62 Chapter
62- 550

Est abl i sh MCLs for contaminants in public
drinking water supply that are considered
rel evant and appropriate for ground water
aqui fer.

Renedi al objectives require
restoration of surficial aquifer to
primary drinki ng water standards.




10. 3.4 Inplenmentability

The renoval of soil and the installation of wells is relatively sinple and established
procedures are in use. Contractors that specialize in this type of work are readily
avai |l abl e. Chemi cal oxidation is proven, but is still in the devel oping stage. The use
of tray aeration to renpve organic contamnants is proven and reliable. The use of bone
char treatnment foll owed by sedimentation or filtration is effective on the treatnent of
fluoride, pesticides, and nmetals, if required.

Operation and mai ntenance requirenents are mninmal for chem cal oxidation once the
treatment is conplete and extensive for the punp and treatnent processes. Reinjection
systenms may have mai ntenance probl ens and may be considered less reliable that other
di scharge options.

10. 3.5 Cost

A summary of the present worth costs which includes the capital as well as the operation
and mai nt enance cost for each of the alternatives is presented in Table 10-2. These
costs were presented in the FS and are based on Renedi al Action Performance Standards
presented in Section 8. The accuracy of the FS cost estinate is typically considered to
be +50%to -30%

TABLE 10-2: COWPARI SON OF COSTS Alternative

Present - wor t h Oper ation and Fundi ng Split
Alternative Cost Capi tal Cost Mai nt enance Federal / State
Cost (% of Total $)*
1. No- Acti on $0 $0 $0 NA
2a. Soil Renoval/ $ 2,353,200 $ 947, 200 $ 1, 405, 000 78/ 22

Abandon/ | nst al |
Muni ci pal el 1/
Moni t ored Nat ur al
At t enuation

2b. Soil Renpval/ $ 9,867, 700 $8, 595, 700 $ 1,272,000 85/ 15
Abandon/ | nst al |
Muni ci pal el 1/
Chem cal Oxidation

3a. Soil Renoval/ $12, 407, 100 $2, 902, 900 $ 9,504, 200 50/ 50
Cont ai nment/ Ai r
Stripping (assisted by
City Wll Field)

3b. Soil Renoval/ $16, 750, 100 $4, 063, 800 $12, 686, 300 50/ 50
Cont ai nment/ Ai r
Stripping (not assisted
by Gty Well Field)

4a. Soil Renoval/Active $14, 936, 000 $3, 084, 400 $11, 851, 600 50/ 50
Restoration/Air
Stripping (assisted by
City Wll Field)

4b. Soil Renoval / Active $20, 409, 300 $4, 321, 000 $16, 088, 300 50/ 50
Restoration/Ar
Stripping (not assisted
by Cty Wll Field)

* State Cost Share is 10% except when O&M extends past 10 years. After pays 100% of costs for
&M Long-termrenedies require a larger state 10 years, state cost share.



10.4 Modifying Criteria

10.4.1 State Acceptance

The State of Florida, as represented by the Florida Departnment of Environnenta
Protection (FDEP), has reviewed the reports which are included in the Adm nistrative
Record for the Trans Circuits Site. |In accordance with 40 CFR § 300.430, as the support
agency, FDEP has provided the U S. Environmental Protection Agency (EPA) with input
during the remedi al selection process. |In order to confirmthat the selected renedy will
effectively treat contam nant |levels to renedial goals in a cost effective manner,
addi ti onal ground water sanpling and a treatability study will be conducted as part of
the renedial design. After the sampling and treatability study are conplete, EPA and
FDEP will review the data to ensure that it supports the selected renedy. |If, based on

t he data, FDEP does not support the selected remedy, EPA will work with FDEP and the
conmunity to select a new renedy. Pursuant to the above, FDEP is expected to concur with
t he Record of Decision (ROD).

10. 4.2 Comunity Acceptance

Based on comments expressed at the Decenber 12, 2000, public nmeeting and recei pt of no
witten coments during the comment period, it appears that the community does agree with
the selected renedy with the nost concern being expressed by officials and
representatives of the City of Riviera Beach. Specific responses to issues raised by the
conmunity can be found in Part 3 of this decision docunent (i.e., the Responsiveness
Sunmary) .

10.5 Conparison of Alternatives

Al alternatives, except the no-action alternative, would provide adequate protection of
human health and the environnent by elininating, reducing, or controlling risk through
treatment, engineering controls, and/or institutional controls, and would neet their
respective ARARs from Federal and State | aws.

Al alternatives, except the no-action alternative, would be effective in the long-term
by reduci ng contam nant concentrations in ground water. Alternatives 2a, 2b, 3b and 4b
rely on the City of Riviera Beach water treatnent plant for treatnent of contam nants
extracted by PW7 on a short-termbasis. Alternatives 3a, and 4a rely on the Cty of

Ri vi era Beach water treatment plant for treatment of contam nants extracted by PW7 on a
long- termbasis. Alternatives 2a and 2b involve the installation of a new municipa
well to replace, either permanently or tenporarily, PW7.

The adequacy and reliability of the punp and treat technol ogy has been well proven for

t he chemi cal s of concern, and the technol ogi es proposed in alternatives 3a, 3b, 4a, and
4b are the same technol ogi es used by the water treatment plant to treat sinmilar

contam nation in the well field. However, experience has shown that re-injection systemns
may have extensive nmi ntenance problens and nay be considered |ess reliable. Natura
attenuati on has some uncertainty associated with the renedi ati on nmet hods and the tine
required to reach the final cleanup levels. The chenical oxidation process in
Alternative 2b, while a technically viable process, would require design studies and a
treatability study to ensure its reliability.

Al ternatives 2b, 3a, 3b, 4a, and 4b actively renediate ground water. Alternative 2a

passi vel y renmedi ates ground water using nonitored natural attenuation. To some extent,
the ground water restoration rate is controlled by natural attenuation processes, whether
or not ground water extraction is undertaken. Alternatives 2b through 4b provi de nore
protection and control over contam nated ground water by keeping ground water in the nost
contam nated area frommgrating further.

Precautions will be taken during construction of extraction wells and/ or re- injection
wells in alternatives 2a through 4b to elinmnate any risk to the public. Short- term
risks to workers associated with construction hazards and potential contact with
contam nated water will be elimnated through appropriate controls and adherence to
proper health and safety protocols.



Alternative 2a is the | east expensive renedy, at approximately one eighth the cost of the
punp and treat remedi es, but requires the | ongest amount of tine to conplete the renedy.
Al ternative 2b can be performed for a little nore than half the cost of punp and treat
and in a significantly shorter tine franme; however, treatability studies are required to
ensure that the technol ogy proposed in alternative 2b will achieve renedial goals.

FDEP has expressed concerns about selection of a natural attenuation renmedy at a site
that is so close to an operating well field. FDEP would prefer active measures to restore
the aquifer. The South Florida Water Managenent District (SFWD) does not object to
renoval of ground water near the well field as long as the aquifer is restored through
infiltration or re-injection. In addition, SFWD may prefer tenporary relocation of PW7
rat her than pernmanent rel ocation due to concerns about the vulnerability of the GCity's
western well field.

Conmuni ty menbers have expressed concerns in the past about how | ong the contamn nation
has been allowed to linger in the well field. EPA expects that nost community nenbers
wil] prefer an active renedy that reduces the anpunt of tine needed to restore the
aquifer. The City of Riviera Beach has expressed sinilar concerns about the |ength of
time the renedy mght inpact the well field.

11. 0 PRI NCl PAL THREAT WASTES

The NCP establishes an expectation that EPA will use treatnent to address the principa
threats posed by a site wherever practicable (NCP 8§ 300.430(a)(l)(iii)(A). The
"principal threat" concept is applied to the characterization of "source materials" at a
Superfund site. A source material is material that includes or contains hazardous

subst ances, pollutants or contaminants that act as a reservoir for mgration of

contam nants to ground water, surface water or air, or acts as a source for direct
exposure. Contaminated ground water generally is not considered to be a source nateri al
however, Non- Aqueous Phase Liquids (NAPLs) in ground water may be viewed as source

mat eri al

There is no known principal waste threat remaining at the Trans Circuit Site. The
renedi al action is being selected to address residual ground water contam nation fromthe
Site. Surface soil renoval is being conducted to address a small anpunt of contami nation
that is above FDEP industrial soil guidance concentrations for contam nants that are not
related to the processes enployed at the forner Trans Circuits facility.

12. 0 SUWARY OF SELECTED REMEDY

12.1 Summary of the Rationale for the Sel ected Renedy

Based upon the conparison of alternatives in the Feasibility Study (FS) and upon

consi deration of the requirenents of CERCLA, the NCP, the detail ed analysis of
alternatives and public and state comments, EPA has selected Alternative 2b (i.e., Soi
Renoval / Abandon/ I nstall Muinicipal Well/Chenical Oxidation) for this Site. The selected
alternative for the Trans Circuits Site is consistent with the requirements of Section
121 of CERCLA and the NCP. Based on the information available at this time, the selected
alternative represents the best bal ance anbng the criteria used to eval uate renedi es.

The selected alternative will reduce the mobility, toxicity, and vol une of contani nated
soil and ground water at the Site. |In addition, the selected alternative is protective
of human health and the environnent, will attain all federal and state ARARs, is cost-

effective and utilizes permanent solutions to the maxi num extent practicable. At the
conpletion of this renedy, the residual risk associated with this Site will fall within

t he acceptabl e range mandated by CERCLA and the NCP of 10°°® to 10* which is determned to
be protective of human health.

The estimated present worth cost of Alternative 2b is approximately $9.9 mllion and the
renmedy will take approximately 2 years to inplenent, although nonitoring for fluoride and
ni ckel attenuation may extend for a longer time period. This alternative results in a



significantly shorter cleanup tine than all other alternatives (20 to 35 years) and is
approxinmately in the mddle of the cost range for all alternatives considered ($2 to $20
mllion). Therefore, the proposed remedy is considered the nost cost effective of al

t he renedies.

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i mpl enentati on of the response action selected in this ROD, nay present an i mm nent and
substanti al endangerment to public health, welfare, or the environnent.

12.2 Description of the Sel ected Renedy

This remedy woul d treat the contam nation using an innovative technology and would limt
human exposure to the ground water contamination. The selected remedy consists of the
foll owi ng renedi al actions:

. Since the City of Riviera Beach water treatnent plant is currently extracting and
treating a portion of the contaminated plume, this renedy will provide funding for
t he operation and mai ntenance of the air stripper towers in the water treatnent
plant until the plume is isolated fromthe well field by relocation of PW17;

. Construct a new munici pal well outside of the contam nated plune area and abandon
nmuni ci pal wel |l PW7;

. Performin-situ chemical oxidation of plune via the injection of potassium
per manganat e, hydrogen peroxi de, ozone, or a conbination thereof through injection
wells in the surficial aquifer;

. Naturally attenuate fluoride and nickel if not addressed by oxidation

. Verify property owner mmintains institutional controls which prohibit residentia
devel opnent of the Site and to prohibit installation of potable wells until ground
wat er renedial goals are net (these restrictions have already been formalized in a
Prospective Purchaser Agreement with the current property owner); and

. Excavat e and di spose offsite of approxinmately 200 CF (7 CY) of PAH contam nated
surface soils to satisfy FDEP concerns with regard to industrial exposure to soils.

This remedy acknow edges that inmpact of contam nation on the Riviera Beach water
treatment plant and provides financial relief to the City of Riviera Beach for the future
operation and mai ntenance of the air stripper towers in the water treatment plant unti
the plume is isolated fromthe well field. |In addition, this renedy provides for
institutional controls and an onsite soils renedy.

This remedy uses chemical oxidation to restore the ground water. Prior to inplenenting
chem cal oxidation, delineation of the extent of groundwater contam nant concentrations
will be performed in conjunction with a bench scale treatability study. The study would
be conducted using approxinately 5 contaminated core sanples fromthe field to detern ne
the optimzed chenistry configuration for Site treatnment. The borehol es from which the
sampl es woul d be coll ected woul d be conpleted as nonitoring wells to be used in the
ground water nonitoring programto determ ne the effectiveness of the treatnent
technology. A full scale treatability study would then be conducted. Two injection
points each are estimated to be needed for the internediate and deep zones for the
treatability study. Each injection point will typically be capable of achieving a radius
of influence for nore than 60 feet. Target reductions of 90 to 100 percent are
anticipated to be feasible.

If the technology is determned to be viable, then the renedy will nmove forward and
additional injection points will be installed within the sane areas for remediation to
bel ow 3 ug/L for PCE and TCE and to below 70 ug/L for 1,2-DCE. An additional 32
injections points are anticipated to be needed for treatnent in the internediate zone
(118 to 142 feet bls). An additional 108 injection points are anticipated to be needed
for treatnent of the deep zone (142 to 250 feet bls).



Chemical oxidation treats contam nated soil and ground water in-situ. Reductions in
total VOC conmpounds are produced in a matter of weeks, as conpared to many nonths or
years required for conventional renediation technologies. The estimated time period to
reach cleanup goals at the Trans Circuits Site using this technology is approximtely 2
years. A specific chem cal oxidation nethod tradenarked The Process was considered in
the FS and in the description below, in order to estinate the cost of this remedy. Al
chem cal oxidation processes with be considered during design; EPA has no intention of
requiring a sole source contract for the work descri bed bel ow.

Chemi cal oxidation involves the application of chemcals to degrade organi c contani nation
in soil and ground water into carbon dioxide and water. A biological polishing step to
conpl ete the degradati on process and restore subsurface conditions nay be necessary.
These applications are made through injection points discussed bel ow.

Two-i nch inside-dianeter injection points are advanced using a pneumati ¢ hanmmer to the
desired depth. Propagations are then installed into the injection point using a
fracturing-like device to create, typically, a disk 120 feet across and approxi mately
0.75 inch average height. Follow ng advancenent of the injection point and the
installation of the propagations, the drive point is dislodged to allow for the transfer
of reagents into the ground water and saturated soils.

A truck-nounted ground water treatnent packaged system would be | ocated in the area near
the injection points. The treatnent system would be housed in a prefabricated structure
to reduce noi se, inprove appearance, insulate the treatment process, and to protect

equi pnment. A tenporary barricade would be constructed around the treatnment systemto
limt general accessibility to the systemand to m ninize public exposure.

It islikely that it will be necessary to obtain a variance from FDEP whi ch will
establish a zone of discharge for the injection of selected chemicals into the installed
injection points and the tinme period that such exceedances woul d be pernitted based on
the outcone of bench and treatability study testing. Wthin the zone of discharge, a
tenporary exceedance of five specific secondary drinking water standards would be

tol erated. These paraneters include total dissolved solids, nanganese, pH, color, and
chloride. Gound water nmonitoring before and after injection would be necessary. New
and existing nmonitoring wells would be used to verify the treatnent performance on the
contam nant plune and to satisfy variance requirenents. The new and exi sting nonitoring
wel I's woul d be sanpled for VOCs, TAL netals, total dissolved solids, pH color, and

chl ori de.

Chemical oxidation is not anticipated to conpletely reduce concentrations of fluoride and
ni ckel, which should naturally attenuate in approximtely 10 years. G ound water
nonitoring will be conducted to ensure that natural attenuation of these contanmi nants

t akes pl ace.

Lake Wrth is the closest surface water body to the Site. Al though the contam nated
ground water plunme does not extend to Lake Worth, EPA will nobnitor ground water to ensure
that no site related discharge to Lake Worth above surface water standards occurs.

12.3 Summary of the Estinmated Renmedy Cost

The information in this cost estinmate sunmary table is based on the best avail able

i nfornati on regarding the antici pated scope of the renedial alternative. Changes in the
cost are likely to occur as a result of new information and data collected during the
engi neeri ng design of the renedial alternative. Mjor changes may be documented in the
formof a menmorandumin the Adninistrative Record file, an Explanation of Significant
Differences (ESD), or a ROD amendnent. This is an order of nmagnitude engi neering cost
estimate that is expected to be within +50 to -30 percent of the actual project cost.

The capital and operation and maintenance (O&\V) costs are detailed in Tables 12-1 and 12-
2 and are estimated at $8,595, 700 and $1, 272, 000 respectively. The total present worth
cost is approxi mately $9, 867, 700, assum ng a 5% di scount rate.



12.4 Expected Qutcones of the Sel ected Renedy

At the completion of this remedy, the ground water will be restored to primary drinking
wat er maxi mum cont anmi nant |evels or health based levels. The residual risk fromonsite
soils will fall within the acceptabl e excess cancer risk range nandated by CERCLA and the
NCP of 10% to 10* which is determined to be protective of human health. Exposure to

contam nation will be controlled through the use of treatnent of ground water and off-
site disposal for soil. Renediation levels for soil and ground water are provided in
Table 12-3. Restrictions on the property will prevent future devel opnent of the property

for residential use. EPA has already provided a new owner with a prospective purchaser
agreenment so that the property can be put back into use, to benefit the local conmunity.



TABLE 12-1 COST ESTI MATE SUMVARY

FOR THE SELECTED REMEDY

Descri ption Qy Uni t Unit Cost Cost
CAPI TAL COSTS
12-inch diameter stainless steel well. 250 ft deep with 250 VLF $269 $67, 300
50 feet of well screen
O her direct costs for well installation 1 LS $9, 870 $9, 900
30 hp punp 2 EA $25, 000 $50, 000
Purmp station controllers and instrumentation 1 EA $25, 000 $25, 000
Chain link fence (6-ft high) 100 LF $19 $1, 900
Swi ng gate 6-ft high. 12-ft opening 1 EA $1, 075 $1, 100
Qther direct costs for punp station 1 LS $8, 534 $8, 500
Property acquisition 20 EA $2, 500 $50, 000
12 inch HDPE force main including trenching, bedding 5280 LF $29 $154, 200
and erosion control
QG her direct costs for force main installation 1 EA $9, 915 $9, 900
Excavation and di sposal of 200 CF of contaninated soil 1 LS $10, 180 $10, 200
Cheni cal oxidation via installation of 32 internediate 1 LS $4, 300, 000 $4, 300, 000
and 108 deep injection points
Conversion of 10 injection points to piezoneters 10 A $1, 800 $18, 000
Rermoval of 124 injection points, fill and recycling 124 EA $2, 800 $347, 200
5 intermediate (150 ft) Injection points converted to 5 EA $4, 825 $24, 100
2" nonitoring wells
5 intermediate (250 ft) Injection points converted to 5 EA $5, 975 $29, 900
2" nonitoring wells
Cheni cal oxidation bench treatability study 1 SS $216, 500 $216, 500
(collection, analysis, and eval uation of 5 core sanples
plus for full scale renediation - $56,500) plus pil ot
treatability study (installation of 2 internediate and
2 deep injection points for 90 to 100% reduction in
treated area - $160, 000)
DI RECT CAPI TAL COST SUBTOTAL $5, 323, 700
Bi d Contingency (15% $798, 600
Scope Contingency (15% $798, 600
TOTAL DI RECT CAPI TAL COST $6, 920, 900
Permitting and Legal (5% $346, 000
Construction Services (10% $692, 100
CONSTRUCTI ON COSTS TOTAL $7, 959, 000
Engi neering Design (8% $636, 700
TOTAL CAPI TAL COSTS $8, 595, 700




TABLE 12-1 COST ESTI MATE SUMVARY FOR THE

(conti nued)

SELECTED REMEDY

S . Uni t

Descri pti on Qy Uni t Cost Cost
ANNUAL C&M COSTS
El ectrical Costs Excluding Injection System 11900 Kwh $0. 10 $11, 800
(323 Kw day)
GWVnonitoring (analysis only) years 1-5, Qrly 100 EA $230 $23, 000
sanpling of 25 nmonitoring wells
GWnonitoring (analysis only) years 6-30, sen -annual 50 EA $230 $11, 500
sanpling of 25 monitor wells
GW noni toring purge water disposal years 1-5 300 Drum $27 $8, 100
GW noni toring purge water disposal years 6-30 150 Drum $27 $4, 100
GV nonitoring (labor only) years 1-5 320 HR $43 $13, 800
GWnonitoring (labor only) years 6-30 160 HR $43 $6, 900
Prepare H&S Pl an, O&M Pl an, QA/ SAP (year 1 only) 180 HR $58 $10, 440
City of Riviera Beach Air Stripper O&M cost (years 1 1 LS $80, 000 $80, 000
and 2 only)
Fi ve- Year Reviews @5, 10, 15, 20, 25 and 30 years 1 LS $25, 500 $25, 500
Mai nt enance Al l owance (12% of purchased equi pment 1 LS $6, 000 $6, 000
del i ver ed)
Operator Requirenent (1 hr/day) 365 HR $58 $21, 200
TOTAL PRESENT WORTH O&M COSTS $1, 272, 000

TOTAL PRESENT WORTH COSTS

$9, 867, 700




TABLE 12-2 SUWARY OF PRESENT WORTH ANALYSI S FOR OPERATI ON
AND MAI NTENANCE COSTS

Year Yeaégld\)//I éAOnSrluaI I nt eé(;sn; oM Totg;stO&M Di sc. Factor Pr eg;&tmvgrt h
1 $39, 000 $135, 340 $174, 340 0.952 $165, 972
2 $39, 000 $124, 900 $163, 900 0. 907 $148, 657
3 $39, 000 $44, 900 $83, 900 0. 863 $72, 406
4 $39, 000 $44, 900 $83, 900 0. 823 $69, 050
5 $39, 000 $70, 400 $109, 400 0.784 $85, 770
6 $39, 000 $22, 500 $61, 500 0. 746 $45, 879
7 $39, 000 $22, 500 $61, 500 0.711 $43, 727
8 $39, 000 $22, 500 $61, 500 0.677 $41, 636
9 $39, 000 $22, 500 $61, 500 0. 645 $49, 668
10 $39, 000 $48, 000 $87, 000 0.614 $53, 418
11 $39, 000 $22, 500 $61, 500 0.585 $35, 978
12 $39, 000 $22, 500 $61, 500 0. 557 $34, 256
13 $39, 000 $22, 500 $61, 500 0.530 $32, 595
14 $39, 000 $22, 500 $61, 500 0. 505 $31, 056
15 $39, 000 $48, 000 $87, 000 0. 481 $41, 847
16 $39, 000 $22, 500 $61, 500 0. 458 $28, 167
17 $39, 000 $22, 500 $61, 500 0. 436 $26, 814
18 $39, 000 $22, 500 $61, 500 0. 416 $25, 584
19 $39, 000 $22, 500 $61, 500 0. 396 $24, 354
20 $39, 000 $48, 000 $87, 000 0. 377 $32, 799
21 $39, 000 $22, 500 $61, 500 0. 359 $22, 079
22 $39, 000 $22, 500 $61, 500 0. 342 $21, 033
23 $39, 000 $22, 500 $61, 500 0. 326 $20, 049
24 $39, 000 $22, 500 $61, 500 0. 310 $19, 065
25 $39, 000 $48, 000 $87, 000 0. 295 $25, 665
26 $39, 000 $22, 500 $61, 500 0.281 $17, 282
27 $39, 000 $22, 500 $61, 500 0. 268 $16, 482
28 $39, 000 $22, 500 $61, 500 0. 255 $15, 683
29 $39, 000 $22, 500 $61, 500 0. 243 $14, 945
30 $39, 000 $48, 000 $87, 000 0.231 $20, 097

TOTAL $1, 272,013




TABLE 12-3 CLEANUP LEVELS FOR CHEM CALS OF CONCERN

Cheni cal of Concern Cl eanup Level Basis for O eanup Leve
Onsite Soils:
Car ci nogeni ¢ PAHs (TEF) 0.5 | FDEP SCTLs and Ri sk Assessment
Ground Water:
Tet rachl or oet hene 3 ARAR (State Primary MCL)
Tri chl or oet hene 3 ARAR (State Primary MCL)
1, 2-Di chl or oet hene 70 ARAR (Federal /State Primary MCL)
Chl or of or m 6 F!Z)EP Cui dance Concentrations and

Ri sk Assessnent

Vi nyl Chl oride* 1 ARAR (State Primary MCL)
Ni ckel 100 ARAR (Federal /State Primary MCL)
Fl uori de 2000 State Secondary MCL

* Vinyl Chloride was not detected in the Renmedial Investigation sanpling but is a known breakdown
product of TCE and PCE and has been found in the Riviera Beach well field. Therefore, a goal
has been set to address any residual vinyl chloride that might result over time as a result of
this cleanup or natural attenuation of the contami nants.

13. 0 STATUTORY DETERM NATI ON

Under Section 121 of CERCLA, 42 U.S.C. § 9621, EPA nust select renedies that are
protective of human health and the environment, conply with applicable or rel evant and
appropriate requirements (unless a statutory waiver is justified), are cost effective,
and utilize permanent solutions and alternative treatment technol ogies or resource
recovery technol ogies to the maxi mum extent practicable. |In addition, CERCLA includes a
preference for renmedi es that enploy treatnent that permanently and significantly reduce
the volunme, toxicity, or nmobility of hazardous wastes as their principal elenment. The
foll owi ng sections discuss how the sel ected remedy neets these statutory requirenents.

13.1 Protection of Human Heal th and the Environment

The sel ected renedy provides protection of human health and the environnent by
elimnating, reducing, and controlling risk through engi neering controls and/ or
institutional controls and soil and ground water treatnment as delineated through the
performance standards described in Section 12.0 - SUMARY OF SELECTED REMEDY. The resi dual

carcinogenic risk at the Site, will be reduced to acceptable levels (i.e., cancer risk
bet ween 1xl O° and 1xlI O*® and HQ | ess than 1) once performance standards are achi eved.

| mpl enentation of this remedy will not pose unacceptable short- termrisks or cross nedia
i mpact .

13.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents (ARARs)

The sel ected renmedy of "Soil Renobval, Abandon-Install Municipal Wll, Chemical Oxidation"
conply with all ARARs. The ARARs are presented below and in nore detail in Table 10-1.

Chemi cal, Location, and Action-Specific ARARs include the follow ng:
. Safe Drinking Water Act Maxi num Contami nant Levels (40 CFR 141) and Fl orida

Drinki ng Water Standards (FAC 62-550.510), which specify acceptable concentration
[ evel s in drinking water.



. Fl ori da Underground Injection Control Regul ati ons (FAC 62-528), which establish
restrictions and permtting requirenents for the injection of waste underground to
protect drinking water.

. Fl ori da Water Managenent District Regul ations (FAC 40), which restricts the
installation of potable wells and nonitoring wells.

. Safe Drinking Water Act Underground Injection Control Program (40 CFR 144 to 147),
whi ch regul ates the use of five classes of underground injection wells.

. Federal Ground Water Classifications (55 FR Part 8733) and Florida G ound Water
Cl asses, Standards, and Exenptions (FAC 62-520), which establish water classes,
standards, and exenptions for ground water.

. ERA Regul ati ons on Sol e- Source Aquifer (40 CFR 149), which prevents activities,
including drilling, in areas designated as sol e source aquifers wi thout specia
perm ssi on.

. Florida Well head Protection (FAC 62-521), which establishes protection nmeasures for
area around potable water wells.

. Fl orida Potable Well Delineation Areas (FAC 62-524), which governs designation by
the State for an area of ground water contanination where all usage is regul ated.

ARARs Wi vers are not anticipated at this Site at this time, although it is likely that
it will be necessary to obtain a variance from FDEP which will establish a zone of

di scharge for the injection of selected chemcals into the installed injection points and
the tine period that such exceedances woul d be permitted based on the outcome of bench
and treatability study testing. Wthin the zone of discharge, a tenporary exceedance of
five specific secondary drinking water standards would be tolerated. These paraneters

i nclude total dissolved solids, nmanganese, pH, color, and chloride. G ound water

noni toring before and after injection would be necessary.

O her CGuidance To Be Considered (TBCs) include health-based advi sories and gui dance.
Secondary Drinking Water standards were considered in selection of a cleanup |evel for
fluoride in ground water. In addition, Florida soil cleanup target |levels (SCTLs) were
considered for PAHs in soil because the volume was small and cl eanup to FDEP SCTLs woul d
all ow for state concurrence of the remnedy.

13.3 Cost Effectiveness

After evaluating all of the alternatives which satisfy the two threshold criteria
protection of human health and the environnent and attai nnent of ARARs, EPA has concl uded
that the selected remedy. Alternative 2b, affords the highest |evel of overal

ef fecti veness proportional to its cost. Section 300.430(f)(l)(ii)(D) of the NCP al so
requires EPA to evaluate three out of five balancing criteria to determ ne overal

ef fectiveness: long-termeffectiveness and pernanence; reduction of toxicity, mobility,

or volune through treatnment; and short-termeffectiveness. Overall effectiveness is then
conpared to cost to ensure that the renedy is cost-effective. The selected renedy

provi des for overall effectiveness in proportion to its cost.

The selected renedy has a relatively high present worth capital cost conpared to other
renedi es, but best satisfies the criteria for long- termeffectiveness and pernanence and
short-termeffectiveness. This alternative will reduce toxicity, nobility, or vol ume
through treatment. The estinmated present worth costs for the selected remedy is $9.9
mllion.

13.4 Wilization of Permanent Sol utions and Alternative Treatnment Technol ogies to the
Maxi mum Ext ent Practicabl e

EPA has deternined that the selected renedy represents the maxi num extent to which
per manent sol utions and treatnment technol ogies can be utilized in a cost-effective nmanner
for the final renediation at the Trans Circuits Site. O those alternatives that are



protective of human health and the environnment and conply with ARARs, EPA has determ ned
that Alternative 2b provides the best bal ance of trade-offs in terns of [ong-term

ef fecti veness and permanence, reduction in toxicity, mobility, or volune achieved through
treatment, short-termeffectiveness, inplementability, and cost, while al so considering
the statutory preference for treatment as a principal elenment and consideration of state
and comunity acceptance.

13.5 Preference for Treatnent as a Principal El enent

The statutory preference for treatnment is satisfied by the selected renedy.

13.6 Five-Year Revi ew Requirenent

Because this renedial action results in hazardous substances, pollutants or contani nants
remaining at the Site above levels that allow for unlimted use and unrestricted
exposure, EPA, as the | ead agency, shall review such action no |less than every five years
after initiation of the selected renedial action

14. 0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The renedy described in this Record of Decision is the preferred alternative described in
the Proposed Plan for this Site. There have been two significant changes in the renedy
described in the proposed plan and the renedy presented in this Record of Decision

. A cl eanup goal for chloroformin ground water was not reconmended in the proposed
pl an. Based on further review and state conments, a goal of 6 ug/L has been
established for chloroform This goal is within EPA's acceptable risk range and
sati sfies the FDEP ground water guidance criteria.

. The nanes of the renedial alternatives have been nodified to better reflect the
renedy described. The alternatives remain the sane.



PART 3: RESPONSI VENESS SUMVARY

Overvi ew of Comment Peri od

The proposed plan for the Trans Circuits Site was issued on Novenber 28, 2000. A thirty-
day public commrent period for the proposed plan began Novermber 30, 2000 and ended
December 29, 2000. Two witten conments with multiple concerns were received during that
comment period. A public neeting was held on Decenber 12, 2000, at Newconb Hall, | ocated
in the Riviera Beach Marina at 180 East 13th Street. Mny coments were recei ved and
addressed during that neeting. Some of those coments are repeated in the witten
conments received. Transcripts of the public meeting were prepared and are avail abl e at
the infornation repository near the Site.

Concerns Rai sed During the Coment Period

1. Several comrents questioned the plune delineation shown on Figure 1 of the proposed
pl an. Contam nants have been found in PW4, PW6, and PW17. Wy are PW4 and PW
6 excluded fromthe plune shown?

Response: EPA has determined that PW17 is being inpacted by contam nation from
the Trans Circuit Site, approximately one mle north of the Solitron Devices
property. It is possible that the occasional contamnants detected in PW4 and PW
6 are coming fromthe Trans Circuit Site due to the cyclical punmping of wells in
the well field. It is also possible that another source of contamination is
contributing to contam nation in those wells. Further definition will be conducted
during renedial design

EPA has deternined that discontinuing use of PW17 will prevent the plume from
reaching the Riviera Beach well field. That is why the renmedy selected in the
Record of Decision calls for installation of a new well in another area of the wel
field to replace PW17. EPA will require cleanup of the entire plume of
cont am nated ground water fromthe Trans Circuits Site. |If the plune is |arger and
i ncl udes PW4 and PW6, additional measures will have to be taken and EPA wi |
require that the larger area be cleaned up. Additional data will be gathered

during design.

2. One coment requested that the renedial action objectives specifically include
restoration of the ground water within the City's delineated well field protection
area

Response: EPA will require cleanup of the entire plune of contam nated ground
water fromthe Trans Circuits Site. However, there may be other sources of
contami nation in the City of Riviera Beach well field. This remedy will only
address restoration of the portion of the well field affected by this site. This
is discussed to the extent possible in the ROD. EPA does not consider a RAO
addressing the entire well field appropriate for contamination fromthis Site.

3. One coment requested additional assessment to determ ne the mechani smof vertica
m gration of contanmination fromthe site to the well field, so that an effective
renmedy can be inpl enented

Response: EPA will conduct additional assessment activities during the renedial
desi gn of the remnedy.

4, One coment stated a preference for chem cal oxidation which incorporates the
i njection of ozone rather than hydrogen peroxi de or potassi um pernanganate due to
possi bl e secondary effects to drinking water created by the injection



Specifically, release of netals and inorganics fromsoils as a result of the
treatment are a concern to the City of Riviera Beach water treatnent plant.

Response: EPA will do a bench scale treatability study to determ ne which chenica
will be nbst appropriate for treatnent of contamination at the site. EPA will work
with the City of Riviera Beach and the South Florida Water Managenent Division to
det erm ne which chemical will have the | east inpact on the well field.

One coment requested that EPA work with the City of Riviera Beach on the details
regardi ng the replacenent of PW17.

Response: EPA will work with the City of Riviera Beach and the South Florida Water
Management Division to determ ne where to install a new potable well and how to
i mpl enent the remedy without inmpacting the existing well field.

One coment requested that additional well field assessnment for Trans Circuits be
conducted at the same tinme as additional ground water assessnment work is being
pl anned for the Solitron Devices Site.

Response: EPA cannot conmit to conducting the two assessnents at the sane tine.
The sanpling is being conducted by two different parties using different
contractors with numerous contracting, scheduling, and staffing considerations.
EPA does not wish to delay the remedy of either site so that data can be coll ected
at the sane tinme. Gven those constraints, if possible, EPAw Il strive to get
conparabl e data at these two sites.

One coment requested that the ROD | anguage allow for flexibility in inplenenting
the renedy due to the additional assessment needs and the possibility that the
renmedy will be inplenmented in phases.

Response: EPA considered the | anguage suggested and sel ected | anguage that seens
nost appropriate for this site. EPA does not anticipate that najor revisions to
the record of decision will be required. |If revisions are required, they can be

i ncorporated into remedy through an Expl anation of Significant Differences or a ROD
Anmendnent .





