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PART 1: DECLARATION

1.0 SITE NAME AND LOCATION

The .\ikla Tena Piopeit\ Supeifund Site (hereinafter "tlie Site") is located in Thonotosassa. Florida 

(Hillsborough County). Tlie National Supeifund Database Identil'ication Number is FLSN0406909. The 

Site is located 15 miles noitlieast of Tampa in Section 9. Township 28 South and Range 20 East. This 

Record of Decision (R(!)D) is for onsite ground water and soil gas and oftsite ground water 

contamination, and includes the area w ithin tlie fenced boundaries of the Site, and extends to 

approximately 0.75 mile in tlie south-soutliwest direction.

2.0 ST.ATEMENT OF BASIS AND PURPOSE

This decision document presents tlie "selected remedy" for the Site (Figure 1 - Site Location). The 

selected remedy was chosen in accordance with the Comprehensive Env ironmental Response. 

Compensation and Liability Act of 1980 (CERCLA). 42 United States Code §9601 et. seq.. as amended 

by the Superfund .Amendments and Reautliorization .Act of 1986 (S.AR.A) and. to the extent practicable, 

the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 40 Code of Federal 

Regulation (CFR) Part 300. as amended. The selected remedy for addressing onsite contaminated ground 

water is (!)nsite Ground water ((!)GW) .Alternative 2 [Monitored Natural .Attenuation (MN.A) with 

Institutional Controls (1C)]: and for addressing oftsite-contaminated ground water is Downgradient 

Ground water (DGW) .Alternative 2 (Municipal Water Supply with MN.A and 1C). .A detailed description 

of the selected remedy is presented in Section 19.0 (Selected Remedy) of this R(!)D.

This decision is based on the .Administrative Record for the Site, which has been developed in accordance 

witli Section 113 (k) of CERCL.A. 42 United States Code §9613(k). This .Administrative Record is 

av ailable for rev iew at tlie Thonotosassa Branch LibraiT. Thonotosassa. Florida, and at the United States 

Env ironmental Piotection .Agency (EP.A. Region 4) Records Center in .Atlanta. Georgia. The 

.Administrative Record Index (.Appendix D) identifies each of the items comprising the .Administrative 

Record upon which the selection of the Remedial .Action is based. The State of Florida [Florida 

Depaitment of Env ironmental Pi otection (FDEP)] has participated in the dev elopment of tlie R(!)D and its 

concun ence is anticipated.
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3.0 ASSESSMENT OF THE SITE

The response action selected in this R(!)D is necessaiy to protect public healtli and tlie env iionment from 

actual or tlireatened releases of hazardous substances into the env ironment.

4.0 DESCRIPTION OF THE SELECTED REMEDY

The Site contamination was evaluated in two separate decision units: an onsite unit and an offsite unit, 

because of dilTerent levels of contaminants of concern (C(!)C) concentiations and potential risks to 

receptors. Cunent onsite use is industiial commercial, while oftsite use is predominantly residential.

The selected remedy for onsite ground water contamination is (!)GW .AJtemative 2. and is estimated to 

cost $840,000. The selected remedy for oftsite ground water contamination is DGW .AJtemative 2 and is 

estimated to cost $730,000. The Section 19.0 (Selected Remedy) of tliis R(!)D provides a detailed 

description of tlie components of tliese alternativ es. The major components of these alternativ es are:

Onsite (OGWAlternative 2):

a. MN.A for ground water includes long-teiTn monitoring of the ground water to ensure tliat 

constituents above cleanup lev els are naturally attenuating: and implementation of land use 

controls [(LUCs). ICs including Deed Restrictions (DRs)] and government contiols to limit 

exposure to onsite ground water, soil gas. and indoor air abov e unacceptable lev els.

Offsite (DGWAlternative 2):

a. Piov ide new water connections to cunent properties within tlie oftsite ground water remedial area 

that are not aheady connected to tlie municipal water supply system, andxtend water mains and 

seiv ice connections where needed:

b. MN.A of offsite ground water includes long-term monitoring of tlie ground water to ensure that 

constituents above cleanup levels are naturally attenuating: and

c. Continuation of existing ICs to abate potential tlueats posed by oftsite ground water including 

regulating installation of wells in tlie plume area.

5.0 STATUTORY DETERMINATIONS

The selected remedy achiev es tlie mandates of CERCL.A §121 and the regulatory requii ements of the 

NCR. This remedy is protectiv e of human healtli and the env ironment, complies with federal and state 

requirements that are applicable or relevant and appropriate to the remedial action, is cost-effective, and 

uses permanent solutions.

2
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The selected remedy does not satisfy the statutoiy preference for tieatment as a principal element of tlie 

remedy, because it does not inv olv e ti eatment to reduce the toxicity, mobility , or v olume of hazardous 

substances. However, it is important to note that tlie source removal action implemented in 2012 did 

satisfy tlie statutoiy preference for ti eatment as a principal element of tlie remedy .

Land use and ground water restrictions (e.g.. ICs such as env ironmental covenants and governmental 

controls, zoning and permitting rev iews) are necessary during the implementation of the selected remedy 

because hazardous substances are above levels tliat allow for unlimited use and unrestricted exposure. 

.\dditionally. the ground water contamination present onsite after the prev ious removal action may 

contribute to future soil gas vapor intioision (\'I) issues on the Site. The potential for \'I exists if a 

building were to be constmcted on the foiTner ERH tieatment area and occupied by commercial or 

industrial businesses. The \'I pathway for onsite conditions is a Completed Pathway, but cunently there 

are no unacceptable exposures associated witli \'I based on limited sampling results. Land use controls 

(LUC) for ground water and soil gas will be necessary to fully protect future occupants of the Site. 

consultation witli EP.\ will be requiied for any such proposed on-site constiuction to ensure the activ ities 

protect human health.

statutory rev iew will be conducted witliin fiv e years after initiation of tlie remedial action, to ensure 

that tlie remedy continues to prov ide adequate protection of human health and tlie env ironment. This 

rev iew will continue ev ery fiv e years or at a lesser frequency , so long as future uses remain restricted.

6.0 D.\T.\ CERTIFIC ATION CHECKLIST

The following infoiTnation is included in The Declaration (Part 1) and the Decision Summary (Part 2) of 

this R(!)D. while additional information is included in the .\dministiative Record file for tliis Site:

a. COCs and theii' respective concentrations (see Section 14.1.1 - Identification of Chemicals of 

Concern):

b. Baseline risk represented by tlie COCs (see Section 14.1.4 - Risk Characterization):

c. Remediation goals (i.e.. cleanup levels) established for the COCs and tlie basis for the goals (see 

Section 19.4.3 - Final Cleanup Levels):

d. How source materials constituting principal tlueats are addressed (see Sections 5.0 - Statutoiv 

DeteiTninations and 18.0 - Piincipal Tlueat Wastes):
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e. Current and reasonably anticipated future land use assumptions and current and potential future 

beneficial uses of ground water used in the Baseline Human Health Risk Assessment (HHRA) 
and this ROD (see Sections 13.1 - Current and Potential Future Land Uses; 13.2 - Current and 

Potential Future Ground water Uses; 19.4.1 - Available Land Uses; and 19.4.2 - Available 

Ground water Uses);
f. Potential land and ground water use that will be available at the Site as a result of the selected 

remedy (see Sections 13.1 - Current and Potential Future Land Uses; 13.2 - Current and Potential 

Future Ground water Uses; 19.4.1 - Available Land Uses; and 19.4.2 Available Ground water 

Uses);
g. Estimated capital, lifetime operation and maintenance (O&M), and total present worth costs; 

discount rate; and the number of years over which the remedy cost estimates are projected [see 

Section 16.2.2 - OGW AJtCTnative 2 (MNA with ICs); Section 16.2.6 - DGW Alternative 2 

(Municipal Water Supply with MNA and ICs); Section 19.3 - Cost Estimate for the Selected 

Remedy; and Appendix B Cost Estimate Details for OGW Alternative 2 and DGW 

Alternative 2); and

h. Key factors that led to selection of the remedy (see Section 14.3 - Basis for Remedial Action).

7.0 AUTHORIZING SIGNATURE

This ROD documents the selected remedy for contaminated ground water and soil gas at the Arkla Terra 

Property Superfund Site. The EPA selected this remedy with the participation and anticipated concurrence 

of the DEP. The Director of the Superfund Division (EPA, Region 4) has been delegated the authority to 

approve and si^ this ROD.

U.S. Environmental Protection Agency (Region 4)

Date:
^^y^ranklin E. Hill, Superfund Division Director
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PART 2: THE DECISION SUM^URV

This Decision Summary prov ides a description of the Site-specific factors and analyses that led to the 

selection of the ground water remedies for the Site. It includes background inlbrmation about the Site, the 

nature and extent of contamination found at the Site, the assessment of human health and environmental 

risks posed by tlie contaminants at the Site, and tlie identification and ev aluation of remedial action 

alternatives for the Site.

The Site contamination was evaluated in two separate decision units—an onsite unit and an oftsite unit— 

because of dilTerent receptors, difterent levels of C(!)C concentiations. and potential risk to receptors. The 

onsite unit consists of the ground water and soil gas located w ithin a fenced boundaiv that occupies the 

.\i kla Ten a Pi operty. Tlie oftsite unit consists of the residential area downgradient the .\i kla Ten a 

Pioperty . Remedial Investigations (RI) occuned simultaneously in tlie onsite decision unit and oftsite 

decision unit, and separate remedies were selected for each decision unit.

These two decision units are discussed in detail in Section 11.0 - Scope and Role of Decision Units and 

Response .\ction.

8.0 SITE NAME, LOCATION, AND BRIEF DESCRIPTION

The Site is located at 11706 U.S. Highway 301 in Tlionotosassa. Hillsborough County. Florida. The Site 

is located 16 miles noitlieast of Tampa in Section 9. Tow nship 28 South and Range 20 East and cov ers an 

approximate area of 7.11 acres. Geographic coordinates for the Site are Latitude 28°03'28" North and 

Longitude 82°19'03" West (Figure 1). The properties sunounding the Site are a mixture of residential, 

commercial, and industi ial properties. Immediately to the west of the propeity are commercial industrial 

businesses followed by residential areas. To the south of the Site is a mixture of residential and 

commercial industrial properties. Immediately north of the Site are residential properties followed by tlie 

Lower Hillsborough Wilderness Pi eseiv e. .\djacent land use to tlie east of the Site includes commercial 

business that refurbishes buses.

The Site boundaries are a combination of two parcels:

1. Parcel Identil'ication Number (PIN) L^-09-28-20-ZZZ-000002-00000.0. currently under tlie 

ownership of Betacom Inc. and
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2. PIN U-09-28-20-ZZZ-000001-99970.0. cunently under the ownership otWikla Tena Inc. 

(Hillsborough County Pioperty .\ppraiser 2017).

The property comprises separate subplots, which are occupied by MB .\ccountants. HollvAvood 

.\utomotive. Jamson Env iionmental. Hardcore Concrete Cutting. Jimco .\utomotive. Neon 2 Go. Bob's 

Dust, and Thonotosassa Materials. Inc., a landscape business (EP.\ 2008). Thonotosassa Materials. Inc. 

and HollvAvood .\utomotive subplots are surrounded by a fence and are considered as the source area for 

contamination. (!)f the 7.11 acres defining the Site area, the identified source area amounts to 

approximately 2.025 square feet (Figure 2).

The EP.\ is tlie lead agency for tlie Site removal and cunent remedial activ ities. The Potentially 

Responsible Parties (PRPs) identified for the Site did not participate in tlie Remedial Investigation 

Feasibility Study (RI FS) and are not participating in tlie remedial action described in this ROD.

9.0 SITE HISTORY .\ND ENFORCEMENT .ACTIVITIES

This section of the R(!)D prov ides tlie histoiv of the Site and a brief discussion of EP.\'s and the State's 

remov al, remedial, and enlbrcement activ ities. The "Pi oposed Rule" proposing tlie Site to the National 

Piiorities Fist (NPF) was published in tlie Federal Register (FR) on September 39. 2008. The "Final Rule" 

adding the Site to tlie NPF was published in tlie FR on May 11. 2009.

9.1 History of Site Activities

The Hillsborough County Healtli Department (HCHD) received a water quality complaint from the 

resident at 9741 East Fowler .Avenue in Januaiv 1989. The owner complained tliat her water supply well 

emitted a stiong gasoline odor. The HCHD sampled the resident's potable well and. in February 1989. 

adv ised the owner to discontinue consumption and use of water from the well because of tlie presence of 

petroleum hydrocarbons (FDEP 1995). The Site Investigation Section (SIS) of tlie FDEP conducted an 

inv estigation in late 1989 to deteiTnine tlie source of this contamination, which SIS called the East Fow ler 

Site. During SIS's investigations. 18 monitoring wells were installed and sampled and 52 private supply 

wells were sampled. Upon analysis of the collected data. SIS concluded that the probable source of 

petroleum hydrocarbons and chlorinated solv ents, such as perchloroethylene [(PCE): also known as 

tetrachloroethylene and trichloroethylene (TCE)]. was the Entrepreneur property near the intersection of 

Highway 301 and East Fowler .Avenue at 11511 East Fowler .Avenue (cunent address is 11511 

Thonotosassa Road). The Entrepreneur property was. and cunently is. tlie location of a seivice gas 

station. Based on inteiv iews conducted by SIS witli the residents in the area, an underground storage tank
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(UST) refurbishing operation had existed on the Entrepreneur property from the late 1970s until 

approximately 1983. It was discovered during SIS's investigation that Entrepreneur moved its UST 

refurbishing operations to a location approximately 0.5 mile east to what is now known as the .\ikla Tena 

Pi'operty. Tlie Ground Water Investigation Report 91-0~ documented SIS inv estigations and 

recommended tlie following actions in regard to the East Fowler Site:

• Remove the USTs tliat were abandoned in place and remove tlie sunounding contaminated soils

• Conduct a proper assessment and remediation of tlie contamination

• Inv estigate tlie cunent location of the UST refurbishing facility located approximately 0.5 mile 

east of the gas station (the .\ikla Tena Pioperty)

supplemental env ironmental assessment was conducted at the East Fowler Site by tlie FDEP SIS in 

December 1994 as requested by FDEP's (!)ffice of General Counsel. The inv estigation was conducted to 

v erifv tlie source of chlorinated solv ents and peti oleum hydrocarbons detected in the priv ate supply wells 

and the monitoring wells that were installed during the investigation documented in the 1991 report. Four 

monitoring wells were installed at tlie East Fowler Site in the suiTicial aquifer at a depth of 30 feet below 

ground suiface (ft bgs). Soil gas and soil samples were collected as part of tliis investigation from a grid 

pattern laid out at the site. The findings concluded that both petroleum hydrocarbons and chlorinated 

solvents found in the surficial and Floridan aquifers at tlie East Fowler .\venue site was coming from the 

Entrepreneur property near tlie intersection of Highway 301 and East Fowler .\venue (FDEP 1995).

.-Vs noted in tlie 1991 FDEP report. Entiepreneur. prev iously owned by Southeast (!)il and Development 

Coiporation (S(!)DC). had moved theii' UST refurbishing activ ities to a location east of 11511 Fowler 

.Vvenue property to 11706 US Highway 301. now known as the .-Vkla Tena Pioperty Site.

Pi ior to 1980. tlie .-V kla Ten a Site was part of a large orchard. In 1980. the S(!)DC purchased tlie property 

and dev eloped it into a tank farm tliat stored and disti ibuted petioleum hy drocarbon products and 

refurbished USTs. The entire property was cleared of the orchard fann by .Vpril 1984. during which time. 

251 USTs were obsen ed stored onsite. In 1987. activ ities expanded to include fiv e pennanent buildings 

and 573 USTs stored on the property . .V rev iew of aerial photographs indicated stained soil around many 

tanks and in several areas around the property . In 1993. .-Vkla Tena. Inc. purchased the business from a 

successor company of S(!)DC. Nova (!)il and Gas. .-Vkla Tena. Inc., then leased the property back to Nova 

Oil and Gas and later to its successor. Titan Tank, until 2006.
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9.2 History of Federal and State Investigations and Removal/Remedial Actions

In early 1995. the FDEP SIS requested that tlie Hillsborough Counh Public Health Unit (HCPHL9 collect 

and analyze water samples from potable supply wells near Rock Hill Road (near tlie intersection of US 

Highway 301 and Jackson Road). This request was made due to detected ground water contamination in 

tlu ee public supply w ells at tlie Hilltop Mobile Home Park. The Hilltop Mobile Home Park is south of tlie 

S(!)DC operation located at 11706 US Highway 301 (tlie cunent .\ikla Ten a Site). Four of the nine wells 

sampled by HCPHL^ exceeded Florida Pi imaiy Drinking Water Standard (FPDWS) for PCE 

(3 micrograms per liter [pg F]). PCE as high as 180 pg F was detected in the potable wells (FDEP 2000).

The contaminated area at tliis location identified by HCPHF^ was named as the Rock Hill Road Site.

.\fter extensive soil, soil gas. and ground water investigations near Rock Hill Road, tlie .\ikla Tena 

Piopertv was detennined to be another source of contamination, and tlie soil and soil gas contamination 

was conl'ined to the .\i kla Tena Pi opeitv .

The FDEP SIS concluded tliat the Floridan .\quit'er has been impacted by the release of chlorinated 

solv ents, primarily PCE. Based on tlie analvlical results of ground water samples collected from 

monitoring wells and residential wells, the ground water contamination extended 7.500 feet soutliwest 

from near the corner of US Highway 301 and Jackson Road to tlie intersection of Tom Folsom and Joe 

Ebert roads.

In Januaiy 2005. the Superfund Teclinical .Assessment and Response Team (ST.ART) contractor Weston 

Solutions. Inc. conducted a Hazard Ranking System (HRS) Special Study Investigation (SSI) for EP.A at 

the .Aikla Tena Site [TN & .Associates. Inc. (TN&.A) 2006]. The Site was proposed for inclusion on the 

NPF on September 3. 2008. and was listed on the NPF on May 11. 2009.

In 2008. EP.A Region 4 initiated an R1 FS of tlie Site to address source contamination and ground water 

contamination. EP.A considered tlie need for a non-time critical removal action (NTCR.A) during tlie 

R1 FS activ ities. The NTCR.A was considered due to the potential for the onsite PCE source to further 

contaminate the Floridan .Aquifer. The Floridan .AquiJ'er is a protected ground water resource (FDEP 

2000).

In accordance witli the NCP. a NTCR.A requiies a site-specific Engineering Evaluation Cost .Analysis 

(EE C.A) to assess human and env iionmental tlireats from the Site.
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EPA Region 4 tasked EPA Environmental Response Team (ERT) to characterize ground water 

contamination at the Site and assist in preparation of the EE CA Report. As part of the ev aluation, in situ 

and ex situ source ti eatment teclinologies were ev aluated to identifv tlie most teclinologicallv v iable and 

cost-effective alternatives (EPA ERT 2010).

The EE CA Site characterization included:

a. Integrated Site Investigation (ISI) of soil, soil gas. and ground water (RE.\C. 2009a)

b. Hydraulic Piofiling Tool (HPT) tests and grain size analysis (SER.\S 2009b)

c. \'apor inti usion study to semi-quantifv the potential risk of indoor air v apor intmsion on the site 

(SER.\S 2009c)

d. Q)uarterlv ground water sampling, which included sampling of monitoring wells on tlie .\i kla 

Terra propeity and sampling of oftsite residential wells

The EE CA Site characterization activ ities and analyses of the data, as well as tlie risk assessment and 

ev aluation of remedial alternativ es resulted in tlie recommendation of in situ theimal treatment for tlie 

Site. The recommended in situ thermal teclinologv included electiical resistance heating (ERH) and in 

situ conductive heating. These two teclinologies would offer the most eftective remedy and prov ide 

protection of tlie public healtli and tlie env ii onment. The in situ thermal ti eatment remedial system was a 

multi-phase extiaction (NIPE) system working in conjunction with tlie Electro-Tlieimal Dynamic 

Stripping (ET-DSP™) electrical resistivity heating teclinologv (WRS 2013).

The constmction of the theimal ti eatment system began in the summer of 2012 and treatment of the 

source area occun ed betw een .\ugust 2012 and Januaiv 2013. A\ tlie completion of the NTCR.A tlie ET- 

DSPT'^^ system remov ed 94 to 99 percent of the PCE mass in the treated source area.

Upon completion of the NTCR.\ in Januaiv 2013. EP.\ continued with the RI FS activ ities for tlie Site, 

which included onsite soil and gas sampling, quarterly monitoring well and ground water sampling both 

onsite and oftsite. The puipose of tlie RI FS was to deteimine tlie nature and extent of remaining 

contamination, its risks, and to gatlier sufficient infoimation about the Site to support an inJ'oimed 

decision regarding the most appropriate post tieatment action. The data from this RI FS supports the 

selected remedy presented in tliis R(!)D.
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EPA signed an Action Memorandum on June 3. 2011. to treat PCE- and TCE-contaminated soil and 

ground water by in situ theimal treatment. The source area footprint for tr eatment was approximately 100 

feet by 110 feet by 55 feet deep.

10.0 COMMUNITY PARTICIPATION

EP.\ has been actively engaged in dialogue and collaboration with tire aft'ected community and has 

strived to advocate and strengtlien early and meaningful community parlicipation during EP.As remedial 

activ ities at tire Site. These community parlicipation activ ities during the remedy selection process meet 

the public parlicipation requirements in CERCL.\ and the NCP.

10.1 Community Involvement Plan

The Community Involvement Plan (CIP) for tire Site was rev ised in 2018. This CIP specifies the 

community inv olv ement activ ities that EP.\ has underlaken. and will continue to underlake, during tire 

remedial activ ities planned for the Site.

10.2 Community Meetings

The EP.\ and FDEP hav e conducted community meetings during tire cour se of the R1 FS for the Site and 

prov ided public notices of tliese meetings in order to encourage the community's parlicipation.

community meeting was held on Febrorar'y 10. 2010. at the Thonotosassa Public LibrarT. located 

appr oximately 1.75 miles fr om tire Site. The purpose of this meeting was to discuss EP.As planned 

activ ities during the RI FS for the Site. EP.\ also held an int'ormational meeting in .\pril 2011 for the 

community to explain the NTCR.A EP.\ met with the community on June 27. 2018. to discuss tire details 

of the Pr oposed Plan and to addr ess questions, concerns and r eceiv e comments and feedback on tire Plan.

10.2.1 Community Meeting for the Proposed Plan

EP.\ held a community meeting on June 27. 2018. at tire Seft'ner-Mango Branch LibrarT in Seft'ner. 

Florida, to present tire Proposed Plan for tire .Alda Terra Site. M this meeting, representatives from EP.\ 

answered questions about EP.As preferred alternative for tire Site. Tire preferred alternative presented at 

tire meeting was (!)GW .Atemative 2 for onsite ground water and DGW .Aternative 2 for oftsite ground 

water.

EP.\ accepted tire community 's oral and written comments during the Pr oposed Plan meeting. cour1 

reporler transcribed tire meeting, and this transcript is included in the .\dministrative Record file for the
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Site. The Administrative Record is maintained at the Inl'oiTnation Repository at the Thonotosassa Public 

Library in Thonotosassa. Florida, and at EPA's office in Atlanta. Georgia.

The R1 FS Report (OTIE 2018). tlie Baseline Fluman Flealtli Risk .Assessment and Screening-Level 

Ecological Risk .Assessment Report (OTIE 2018). and the Pioposed Plan (EP.\ 2018) were made 

available to the public on June 22. 2018. These documents are cunently located in the .\dministrative 

Record file for tlie Site. The Site's public comment period was from June 22. 2018. to July 23. 2018. 

EP.As responses to tlie comments received during tliis period are included in the Responsiveness 

Summaiy (Part 3) of tliis R(!)D.

10.3 Fact Sheets

Sev eral fact sheets hav e been prepared during the planning and implementation of tlie RI FS. These fact 

sheets were included in tlie Site's repositoiv and distributed to all community members on the Site's 

mailing list.

10.4 Local Site Repository

The puipose of tlie local Site Repositoiv is to prov ide the public a location near tlieir community to

rev iew and copy background and current inIbiTnation about the Site. The Site's repositoiv is near the Site

at:
Thonotosassa Public Libraiv 
10715 Main Street 
Thonotosassa. FL 
Telephone: (813) 273-3652

11.0 SCOPE AND ROLE OF DECISION UNITS AND RESPONSE ACTION

This section of the ROD describes the decision units (Figure 3) designated for the Site and tlie selected 

remedy for tlie response action. EP.\ has organized the Site into two decision units to address tlie distinct 

geographical portions and difterent exposure population eftected by tlie Site. The "onsite" decision unit 

consists of tlie onsite ground water on the .\i kla Ten a Pi operty. Tlie "oftsite" decision unit consists of tlie 

offsite residential area ground water. The onsite decision unit will address the contaminated ground water 

at tlie Site, w ithin the boundaries of the .\i kla Ten a Pi opeity. The oftsite decision unit will address 

contaminated ground water in tlie residential area south southw est (downgradient) of tlie .\i kla Ten a 

Pioperty . .AJthough tlie Site contamination is evaluated under two decision units, both decision unit 

remedies would be implemented simultaneously and are included in this R(!)D. Tlie selected remedy
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presented in this R(!)D for onsite and oftsite will limit exposure to ground water and v apors that may be 

haiTnful to human healtli and tlie env ii onment.

11.1 Onsite Decision Unit (Onsite Ground Water and Soil Gas)

The onsite decision unit consists of the contaminated onsite ground water and soil gas located w ithin the 

fenced boundaries of the Site, cun ently used for commercial industi ial puiposes. The NTCR.\ remediated 

soil generally up to 50 ft bgs (except for two post treatment sample deptlis between 32 and 50 feet, tliat 

exceeded 100 micrograms per kilogram [pg kg] PCE criteria) and removed approximately 1.500 pounds 

of volatile organic compounds (\'(!)Cs) from the vapor-phase and ground water. Tlie remaining onsite 

ground water contamination in tlie suiTicial and the Floridan aquil'ers will be addressed during tlie 

implementation of MN.\.

The MN.\ is expected to reduce tlie organic contaminant to below tlie Maximum Contaminant Levels 

(MCLs) specified in tlie Safe Drinking Water .\ct (SDW.\) and MCLs specified in the Florida 

.\dministrative Code (F..\.C.) Chapter 62-550.310(4). The Site's \'I patliway is complete, but the sub­

slab and indoor aii' samples from existing commercial buildings indicate no cunent unacceptable 

exposure risk to occupants. Because only a limited number of aii' samples were collected, additional data 

will be collected on a pre-set monitoring program, similar to the ground water monitoring program. Since 

there is no cun ent unacceptable risk from soil gas. monitoring data will be collected in support of re- 

evaluation of this patliway during tlie 5-year rev iew process. LUCs for ground water and soil gas media 

will be implemented for the Site. These LUCs will prevent cunent and future Site occupants from 

exposures to ground water and vapors that are above acceptable levels.

There are no PRPs cunently participating in tlie remedial activ ities for the onsite decision unit.

11.2 Offsite Decision Unit (Offsite Residential Area Ground Water)

The oftsite decision unit consists of tlie oftsite residential areas downgradient of the Site where tlie 

ground water plume has migrated offsite. The oftsite giound water contamination extends from the 

southwestern .\ikla Tena Piopertv boundaiy (US Highway 301) to approximately 4.700 feet 

south southw est of the Site (north of Summers Road) witli an av erage width of 1.700 feet and is located in 

tlie Floridan aquifer, mainly in tlie inteiTnediate depths of 56 to 100 ft bgs. Tlie NTCR.\ helped to shrink 

tlie oftsite plume as tlie source area contamination decreased in concentiation. The data analyses from tlie 

RI FS indicates tliat the offsite plume has dissociated (broken oft) from tlie onsite main source area plume 

and continues to decrease in concentiation. Currently, there are approximately 10 residential private
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properties not connected to municipal water and drawing water from either the suificial or the Floridan 

aquifers witliin the footprint of tlie ground water plume.

The selected remedy for tlie oftsite decision unit will limit the exposure to ground water contamination by 

connecting tlie remaining 10 residential private properties to municipal water. The remaining oftsite 

ground water contamination in tlie Floridan aquifer will be addressed by the implementation of MN.\* 

which is expected to reduce the organic contaminant levels to below tlie MCLs specified in tlie SDW.\ 

and MCLs specil'ied in the F..\.C Chapter 62-550.310(4). ICs to prevent future installation of private 

wells, and continued use of any existing priv ate wells w ithin tlie plume boundaiy. will be implemented by 

Flillsborougli County until the PCE and TCE contaminant levels are below the MCLs.

12.0 SITE CHARACTERISTICS

This section of the R(!)D prov ides a brief comprehensiv e ov eiA iew of the Site's soils, geology, suiface 

water hydrology, and hydrogeology: tlie sampling stiategy chosen for the Site: tlie conceptual site model 

(CSM): and the nature and extent of contamination at the Site. The R1 FS Report (OTIE 2018) has 

detailed inlbiTnation about tlie Site's characteristics.

12.1 Overview of the Site

The Site property is home to several businesses located on separate subplots. The land use at tlie Site is 

industrial and commercial. The sunounding land use is predominantly residential.

12.1.1 Site Soils

In tlie Site v icinity. the soils and vadose zone are unconsolidated sediments, characterized as rlivtlimically 

layered to massive, mottled red. light gray and puiple clay to silt that range in tliickness from 40 to 70 

feet. The unconsolidated sediments were deposited from the Pliocene to Holocene during a series of 

marine high and low stands. The unconsolidated sediments unconlbrmably overlie tlie upper (!)ligocene 

.\icadia Fonwation of tlie Hawthorn Group [Florida Geological Suney (FGS)] 1984. FGS 1988. FGS 

1991. and EP.\ ERT 2010]. Boring logs from EE C.\ inv estigations confiiTn interbedded layers of silt, 

clay, and silty to clayey sands across tlie Site.

12.1.2 Site Geology and Hydrogeology 

Site Geolog}'

The unconsolidated sediments unconlbiTnably ov erlie tlie upper (!)ligocene .\i cadia Fonnation of the 

Hawtliom Group. Tan. gray, or white carbonates inteifingered witli calcareous mud and siliciclastic

13
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sediments characterize the .\icadia FoiTnation. The .\icadia carbonates and tlie local Tampa and Nocatee 

Members separate the .\icadia Formation into two carbonate formations. The .\icadia carbonates are 

composed primarily of dolomite, but limestone is relativ ely common. The Tampa Member is 

characterized as a tan to white wackestone. or calcareous mudstone, with v arying percentages of fine to 

coarse-grained sand. The Nocatee Member is characterized as interceded quartz and phosphorite sand and 

calcareous mud (SER.\S 2011).

The relation among .\icadian carbonates and tlie Tampa and Nocatee Members is complex, representing 

transitional changes in depositional env ii onments along tlie margin of a carbonate sheh' in response to sea 

level fluctuations. The .\icadian carbonates are characterized by fossililerous limestone that is indicative 

of a reef building facies. The Tampa Member was deposited adjacent to the carbonate shelf in a low 

energy, lagoonal env ironment that grades laterally westward to the Nocatee Member. The Nocatee 

Member was deposited in a much higher energy beach env iionment. .\icadian carbonates are found 

conl'oiTnably both above and below tlie Tampa Member. The Tampa Member conlbrmably overlies the 

Nocatee Member, and the Nocatee Member grades laterally westward into the .\icadian carbonates. The 

relation among tlie units suggests the carbonate shelf was prograding w estw ard during intermittent 

periods of marine high stands in tlie Late Oligocene (SER.\S 2011).

Based on boring logs, the Eloridan aquifer in the Site v icinity straddles a near-shore depositional 

env ironment that dev eloped during the Late (!)ligocene when sea lev els were fluctuating. The .\ikla Ten a 

property is located east of the lagoonal env ironment on the carbonate shell' of the .\i cadia Eormation: 

howev er, southwest of tlie .\i kla Tena Pioperty. calcareous muds and siliciclastic sediments characteristic 

of the Tampa Member become more common in tlie well logs for EP.\-7L D & E and EP.\-9L D & E.

The well log for EP.\-8I. D & E. located soutliwest of the Site, indicates v ery well sorted fine to medium 

sands, characteristic of the Nocatee Member (SER.\S 2011).

Identil'ication of the Nocatee Member in the southwest area of the Site (EP.\-8L D & E). suggests the 

stable .\icadia carbonate shelf is located to the east. The suspected margin of tlie carbonate shell' 

coincides witli the cunent eastern extent of tlie existing PCE plume ((!)TIE 2018). The .\icadia carbonate 

shell' facies is hydraulically more prolific than either tlie Tampa or Nocatee Members, because exposure 

of the carbonate shelf promoted karsting and. consequently, well-dev eloped conduit flow. cross-section 

of the Site geology was created from the onsite source area to monitoring well EP.\-8L D & E (Eigure 4. 

plan view) and is shown in Eigure 5.
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Site Hydrogeology

At the Site, the water table in the unconsolidated foiTnations (Suillcial Aquifer) is present at 

approximately 20 to 35 ft bgs. consistent witli the investigations perfoiTned by FDEP (FDEP 2000). 

Underlying the overburden materials is the .\icadia FoiTnation. a predominantly white, tan or yellowish- 

gray limestone with lesser amounts of dolomites and siliciclastic sediments. The .\i cadia Formation is 

composed of .\icadian carbonates and tlie Tampa and Nocatee Members. It is witliin these carbonates 

(limestone) where the Floridan aquifer is developed. The Floridan aquiler is one of tlie most productive 

systems in the world and cov ers an area of approximately 100.000 square miles (U.S. Geological Suia cv 

[USGS] 2017). In Hillsborough County, karst features or sinklioles are prevalent due to the absence or 

thinning of tlie clay-rich Hawthorn Group. Karst features dev elop from the dissolution of carbonate rocks 

and commonly create aquilers tliat can store large supplies of water. M least fiv e sinklioles are identified 

near the Site (Figure 6). This is ev idence of carbonate rock dissolution at tlie Site tliat may be creating 

not-yet-identil'ied voids witliin the underlying limestone. The Floridan .\quifer near tlie Site seizes both 

municipal water and private domestic supplies.

.As part of the ground water sampling activ ities. monitoring wells were gauged witli a water lev el 

indicator to obtain static water lev els. schematic of tlie estimated ground water elev ation contours from 

November 2016 for tlie Floridan aquifer (inteiTnediate wells) is shown on Figure 6 (SER.\S 2017). The 

ground water contours take into account the elev ation of tlie limestone along with tlie locations of tlie 

sinklioles. The average ground water elevation fluctuated up to 17 feet annually from the rainy to diy 

seasons: however, the hydraulic gradient (i) appeared to be relatively consistent, ranging from 5.58E-04 

to 7.56E-04 feet feet from tlie wettest to driest times of the year. The hydraulic gradient increased slightly 

tow ard tlu ee major sinklioles downgradient of the Site (SER.\S 2017).

Based on tlie analysis conducted by SER.\S. the Site-speciflc hydraulic conductivity (K) values ranged 

from 8.7 feet per day (ft day) in tlie suiTicial aquiler to 26 ft day in tlie "deep" zone of the Floridan 

aquifer (SER.\S 2017). The RI FS report ((;)TIE 2018) details the Site-specil'ic aquifer tests analysis.

12.1.3 Surface Water Hydrology

The Site is essentially flat across much of the surface and cov ered witli grav el or asphalt pav ement. .\nv 

surface water from precipitation inl'iltrates tluough the grass and grav el areas of tlie Site.
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12.2 Sampling Strategy

The sampling stiategy for tlie Site addressed the following key issues in order to determine the nature and 

extent of contamination at tlie Site (OTIE 2018):

a. Distiibution of \'OC concentrations in soils onsite (specil'ically PCE).

b. Distiibution of \'OC concentrations in soil gas onsite (specifically PCE).

c. Eflectiv eness of the NTCR.\ in the source area.

d. Nature and extent of contamination in ground water at the Site (both onsite and oflsite).

e. Ground water flow regimes tliat control contaminant migration beneatli the Site, and 

f Use of MNA as a remedy for the Site.

Piior to the NTCR.\. the source area was defined onsite tluough membrane interface probe (NIIP) 

sampling, soil sampling using diiect push teclinology (DPT), and soil gas sampling. The source area 

footprint was estimated as 2.025 square feet and tlie tieatment area was a 40-foot by 40-foot sti ip with an 

av erage depth of 55 ft bgs. During tlie characterization of tlie soils, monitoring wells were installed onsite 

in both tlie surficial and Floridan aquifers at various deptlis. (!)ftsite residential wells were also sampled to 

deteiTnine the extent of offsite contaminants migration in tlie Floridan aquil'er and to deteiTnine il'anv 

residents were being exposed to Site-related contaminants.

(!)nsite soil contamination was remediated during tlie NTCR.\ conducted from .\ugust 2012 to Januaiy 

2013. The tlieiTnal ti eatment system remov ed 94 to 99 percent of the PCE mass in tlie ti eated source area. 

Some contamination remains in tlie surficial and Floridan aquifers after the ERH treatment of tlie source 

area. Q)uai1erlv and biannual ground water sampling was conducted onsite from after tlie NTCR.\ 

(JanuaiT 2013) tluouah Mav 2017 and evaluated in the R1 FS.

The offsite v ertical extent of ground water contamination in the Floridan aquifer was delineated with tlie 

inlbrmation from the nested monitoring wells. .AJtliough residential wells were used to help determine the 

lateral extent of offsite contamination, the actual depths of the residential wells are not known. The offsite 

monitoring wells and residential wells were sampled at tlie same time as the onsite monitoring wells, and 

their results were evaluated in the R1 FS. Soil and soil gas sampling were conducted in May 2017. after 

the completion of the NTCR.\ to ev aluate soils and soil gas contamination at the Site. The HHR.\ was 

dev eloped with the post-ERH data.
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12.3 Conceptual Site Model

The CSM (Figure 7 - Conceptual Site Model) for tlie Site identifies the sources of contamination, release 

mechanisms, pathways for contaminant tiansport. the impacted media, and potential human receptors. 

This CSM is the basis for the remedial action presented in this R(!)D.

Subsurface investigations and oil. and ground water sampling conducted since 2008 have identified an 

onsite soil source area. PCE and TCE contamination have leached into tlie surficial and Floridan aquilers 

resulting in a ground water plume that has migrated offsite in a south soutliwesterly diiection. The ground 

water in the Floridan aquifer at the Site flows from the nortlieast to tlie south southwest into oftsite 

residential areas. Contamination has been identified in historical and RI samples in onsite soils and 

ground water and in offsite ground water. Limited contamination has been identified in onsite soil gas: 

however, tliis has not posed a cunent \'I issue for tlie Site as discussed in Section 5.9 of the RI FS report 

(OTIE 2018). Future \'I risk could arise from soil and ground water contaminants volatilizing into the soil 

vadose zone and accumulating inside current and future onsite buildings. These future risks from \'I will 

have to be evaluated tluough a pre-planned monitoring program.

The CSM (Figure 7) indicates spills and past operations as the primary release mechanism for the 

contamination, leading to soil as the secondaiy source. The secondary release mechanism includes release 

into:

1. subsurface soils due to soiption and downward migration tluough the vadose zone:

2. soil gas from volatilized COCs in tlie subsuiface:

3. ground water due to leaching of contaminants: and

4. diftusion within ground water in tlie Floridan aquifer.

Identified migration patliways for the Site include soil, soil gas. and ground water. Identil'ied exposure 

routes include ingestion, inlialation. and deiTnal absoiption.

Ground water at the Site was characterized and evaluated on the following four depths:

• The suirficial ground water: unconsolidated soils consisting of clays and silts with locations of 

silty and clayey sands

• InteiTnediate ground water (I): upper limestone screened between 56 and 100 ft bgs

• Deep ground water (D): weathered and broken limestone between 76 and 130 ft bgs
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• \'ei'\ deep ground water (F): silty fine sand with fragments of broken limestone between 140 and

200 ft bgs

The water table within tlie suiTicial ground water lies at approximately 30 to 35 ft bgs. which is 

approximately 15 to 20 feet above mean sea level (amsl). The potentiometric surface of the limestone 

aquifer underlying the surficial aquifer is anvvvhere from 24 feet amsl near the Site to 18 feet amsl at the 

soutliem edge of the ground w ater plume. Hydrogeological inv estigations peifoimed at tlie Site hav e 

shown tliat the ground water in the Floridan aquifer generally flows in tlie south soutliwest direction.

The C(!)Cs in ground water are mobile, mov ing from tlie Site into the oftsite residential areas. However, 

the cunent concenti ations of ground water contamination w ithin the Site boundary and oftsite are orders 

of magnitude in difterence (May 2017 data). (!)nsite PCE concentrations ranged from non-detect up to 

2.500 pg L of PCE (M\V-1): oftsite PCE concenti ations ranged from non-detect up to 11 pg L of PCE 

(EP.VTI) in tlie oftsite monitoring well and 13 pg L in residential well (DD 227).

This R(!)D addresses the onsite and oftsite ground water as separate units. Human receptors to tliese 

C(!)Cs could be exposed primarily tlu ough ingestion of ground water, dermal contact, and inlialation of 

vapors released when showering. Diiect exposure to contaminated ground water is a potential concern for 

properties using private water wells as potable water sources. Many, but not all. properties within tlie 

extent of tlie PCE ground water plume are using municipal water supply.

The NTCR.\ remediated a majority of \'OCs in soil up to depths of 50 ft bgs. Residual \'OC 

contamination is located at depths below the water table and is now considered ground water 

contamination rather than soil contamination. Cunent conditions indicate tliat the soils above the suirficial 

water table is remediated and tliev are not contiibuting to tlie ground water \'(!)C contamination.

Due to the high concentiations of \'OCs in the onsite suirficial aquiler. the contaminants have v olatilized 

and the vapors are present in soil gas. The \'I patliway is a complete patliway on the Site and the 

investigation results indicate that, within cunent onsite buildings, there are no unacceptable risks from 

indoor air concenti ations. Because of limited sampling results. PCE and TCE will continue to be 

monitored in onsite soil gas and indoor air to ensure concentiations do not signil'icantly increase and are 

protectiv e of human healtli.
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The Screening Level Ecological Risk Assessment (SLERA) concluded that chemicals detected in Site soil 

do not pose a tlueat to tlie plant communitv nor tenestrial invertebrates. Therefore, ecological receptors 

are not addressed as a part of tlie remedial action presented in this R(!)D (see Section 14.2 - Summaiy of 

Screening Level Ecological Risk .\ssessment).

12.3.1 Nature and Extent of Surface Soil Contamination

The soil analvlical results were evaluated based on their deptlis of occunence and tlie depths were 

grouped into suiface soil, near suiface soil, and subsuiface soil. Suiface soil and near suiface soil, datasets 

include samples collected from the 0 - 0.5 feet deptli inteiAal and 0-2 feet depth inteival. respectively. 

Subsuiface soil includes soil sampled beyond 2 ft bgs.

.\fter the NTCR.A samples of the surface and near suiface soils were collected in May 2017 and 

ev aluated for the direct contact exposure pathway in tlie HHR.\ and tlie SLER.\.

Screening of the soil data show ed arsenic, clu omium. ii on. benzo[a]antlu acene. benzo[a]pyrene. 

benzo[b]tluoranthene. and dibenzo[a.h]antluacene needed to be further evaluated in tlie baseline risk 

assessment (BLR.\) as contaminants of potential concern (COPCs). .\l'ter further evaluation of the metals 

and polycyclic aromatic hydrocarbons (P.\Hs) in tlie BLR.A it was deteiTnined tliat these were not C(!)Cs 

for the Site, as they do not pose any unacceptable risks.

12.3.2 Nature and Extent of Subsurface Soil Contamination

Subsuiface soil samples were collected before, during, and after the NTCR.A from 2 to 50 ft bgs. and 

analyzed for \'(!)Cs. Subsuiface soils were remediated up to 50 ft bgs. Soil samples collected below 35 ft 

of the ground suiface are witliin tlie saturated zone (suificial aquifer), and tlierefore is considered part of 

the ground water contamination.

Subsuiface soil results tliat exceeded the screening criteria for \'(!)Cs were PCE. bromodichloromethane. 

etliyl benzene, and xylenes. With tlie exception of xylenes, soil samples exceeding tlie screening criteria 

were collected beyond tlie deptli at which humans may interact witli soil (i.e.. 0 - 12 ft bgs). In the BLR.A 

soil samples collected up to 12 ft bgs were evaluated. Therefore. PCE. bromodichloromethane. and ethyl 

benzene were not evaluated. .Xylene in subsuiface soils was not furtlier evaluated in tlie BLR.\ due to the 

low frequency of detection. The subsuiface soils did not pose any unacceptable healtli risks: therefore, 

there were no C(!)Cs to be addressed in tlie remedial action for subsurface soils.
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12.3.3 Nature and Extent of Ground water Contamination

Because onsite land uses and oftsite land uses are dilYerent. two decision units were evaluated to address 

onsite industrial commercial use and oftsite residential use. Therefore, the extent of ground water 

contamination was evaluated based on eitlier onsite or oftsite contamination to reftect the exposure 

scenarios used in tlie BLR.\.

Onsite Ground Water Contaminatum

PCE. TCE. 1.1.1.2-tetiachloroethane (1.1.1.2-TC.\). and chlorofoim were the contaminants detected 

above tlieir respective screening values in onsite ground water and were further evaluated in the BLR.\. 

Distiibution of tlie PCE and TCE in onsite ground water is presented on Figures 8 and 9. respectively. 

1.1.1.2-tetrachloroethane and chloroform were only detected in monitoring well Upon further

ev aluation of the four compounds in tlie BLR.\. only PCE and TCE were retained as C(!)Cs. The onsite 

PCE and TCE plume extends from tlie source area near the former monitoring well EP.VIS and expands 

approximately 320 feet hydraulically downgradient (southwest) to monitoring well REIF-15 on the Site 

boundaiT. The widtli of the onsite plume is approximately 350 feet, extending from EP.\-3I to EP.\-5I.

Offsite Ground Water

PCE. TCE. chlorofoim. and cis 1.2-dichloroethene (cis 1.2-DCE) were the contaminants detected above 

their respective screening values in oftsite ground water and were fuitlier evaluated in tlie BLR.\.

Disti ibution of tlie PCE and TCE in oftsite ground water is presented on Figures 8 and 9 respectiv ely. 

Cis-1.2-DCE was detected only in the nested monitoring well set EP.\-7. Upon furtlier ev aluation of tlie 

four compounds in tlie BLR.\. PCE and TCE were the only two compounds retained as C(!)Cs.

Based on analvlical results for oftsite monitoring wells and residential wells, tlie PCE and TCE ground 

water plume reached approximately 4.700 feet hydraulically dow ngradient of tlie Site boundaiy. with an 

av erage widtli of 1.700 feet. Much of the contamination appeared in the inteimediate deptli monitoring 

wells.

12.3.4 Nature and Extent of Soil Gas Contamination

PCE and TCE concentrations were identified above the vapor intmsion screening level (MSL) criteria in 

onsite soil gas samples collected in 2017. Two soil gas samples (SGOl and SG02). indicated PCE 

concentiations at 690 and 23.000 micrograms per cubic meter (pg m3), which were above tlie MSL 

criteria of 140 pg m3. SGOl sample location was adjacent to monitoring well M\V-1 and SG02 sample
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location was within the footprint of tlie foiTner ERH treatment area (Figure 10). The soil gas sample SG02 

also indicated a TCE concentiation of 83 pg m3, which was above the \'ISL criteria of 7 pg m3. Upon 

fuitlier ev aluation of the two compounds in the BLR.\. PCE and TCE were retained as C(!)Cs in the future 

risk scenario.

Indoor aii'. sub-slab, and crawl space air samples were collected from businesses located in the 

soutliwestem comer of tlie Site in 2010 and 2017 to investigate the \'I patliway. Tliese businesses are 

located in the path of tlie ground water flow and downgradient of tlie source area. .\11 results were below 

the \'ISL criteria for indoor air. The \'I patliway was a complete pathway based on tlie ev aluation of tliese 

data for the onsite building occupants, and no unacceptable risks were obsened from tliese 

concenti ations. How ev er. PCE and TCE contaminants in soil gas are of concern and pose potential future 

risks, if new constmction occurs on top of the foiTner ERH ti eatment area.

12.4 Fate and Transport of COCs

The expected fate and ti ansport of each C(!)C in ground water, soil, and soil gas at tlie Site was ev aluated 

witli the analvlical results of samples collected between Januaiy 2013 and May 2017. with tlie exception 

of PCE in ground water. PCE in ground water was ev aluated with the data from March 2009 

(pretreatment data) to June 2016 (post-treatment data) to show tlie change in concentiation witli time. 

C(!)Cs in ground water were ev aluated separately for onsite and oftsite areas because of the two difterent 

decision units established from applicable risk exposures. Plume figures and cross-sectional figures of the 

ground water plume for PCE are presented in Figures 12 tluough 15.

The concenti ations of PCE and TCE in soil gas is related diiectly to onsite contamination w ithin the 

surficial ground water. Therefore, as C(!)Cs in ground water continue to decrease with time, the soil gas 

C(!)C concentrations are also expected to decrease.

12.4.1 Fate and Transport of PCE in Ground water

PCE is a colorless, nonllammable liquid that evaporates readily, dissolves only slightly in water, and has 

a shaip. sweet odor. It is a chlorinated solvent. PCE can be released to tlie env iionment in soil, water, and 

ail' [.\gencv for Toxic Substances and Disease Registi'v (.\TSDR) 2014a]. Because PCE is a liquid tliat 

does not bind well to soil. PCE released to soil can move tluough the soil and enter ground water (EP.\ 

1994). If released to soil. PCE v olatilization will slowly occur, as will leaching into soil and ground 

water. PCE is persistent in tlie env ironment. Under anaerobic conditions in ground water. PCE undergoes 

reductive dehalogenation to TCE if tlie proper microbes and nutrients are present (.\TSDR 2014a).
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Ground water at the Site is under adequate anaerobic conditions for reductive dehalogenation. See Section 

12.4.5 for a discussion on tlie biodegradation evaluation of tlie Site. However, the most significant natural 

attenuation mechanisms for PCE at tlie Site are advection. dispersion, and dit'fusion.

Fate and Transport in Onsite Ground Water

PCE was detected in all onsite monitoring wells in all sampling events witli the exception of EP.\-41. 

EP.V6D. and EP.\-3F. The highest concenti ation of PCE in ground water was from M\\’-l. which has not 

decreased in concentration over time but ratlier has been fluctuating between 2.000 pg L and 3.600 pg L 

since tlie shutdow n of the ERH ti eatment system in 2013. .\11 other wells hav e shown a decreasing ti end 

in PCE concentiation over tlie last four sampling events, with tlie exception of EP.\-51. The decrease in 

PCE concentrations with time indicates tliat contaminant mass in the source area is reduced and the plume 

is slu inking witli time. The only exceptions to tliis are onsite-monitoring wells M\\’-l and EP.\-51. The 

fluctuating concentiations in these wells could indicate tliat PCE may have back-difflised into the soft 

calcareous clay, which is a common phenomenon that occurs in saturated zones contaminated with 

chlorinated solvents (Parker, et al. 2008: Martin, et al. 2016). M\V-1 well was installed prior to EP.\‘s 

association with tlie Site. M\\’-l well constmction indicates a well casing down to a depth of 

approximately 49 ft bgs. followed by open-hole drilling tlu ough either soft calcareous mud or possibly 

limestone of tlie Haw thorn Fonnation to a depth of 61 feet below grade. This consti uction indicates tliat 

monitoring well M\\’-l is partially screened in the surficial aquifer and partly into tlie top of tlie limestone 

aquifer: tlierefore. its sample concentiations cannot represent any single aquiler.

Figure 11 shows tlie extent of PCE contamination in ground water in tlie inteiTnediate zone, and Figure 12 

shows the associated cross-sectional plume from tlie .\pril 2012 tluough December 2013 time. These 

figures represent the period of time right before and right after tlie ERH treatment. Figure 13 shows the 

post-ERH PCE ground water plume from June 2014 tluough June 2016 and the associated cross-sectional 

plume in Figure 14.

The PCE source mass was depleted after the ERH tieatment. with PCE concentiations greater than 25 

pg L retieating back to the treated source area. The source-attached plume segment retreated 

hydraulically upgradient toward tlie tieated source area (SER.\S 2017). Figures 13 and 14 show tlie 

plume detacliment as well as how the plume is slu inking witli time.

The ground water PCE lateral plume maps (Figures 11 and 13) were modeled for a depth of 

approximately 75 ft bgs using Rockware software (SER.\S 2017). The cross-sectional schematic figures
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(Figures 12 and 14) show tliat the onsite ground water contamination is still high, however, the faitliest 

downgradient onsite monitoring well (RFIF-15) has been recording decreasing PCE concentrations. This 

decrease in concenti ation is most likely atti ibuted to dilFusion and dispersion of ground water, in addition 

to reducing contaminant mass in tlie source area tlirough the ERH treatment system.

Fate and Transport in Offsite Ground Water

PCE was detected in oftsite monitoring wells and residential wells. Pi ior to tlie NTCR.\ ERH treatment, 

the plume boundaiy reached as far soutli as Summers Road, approximately one-mile south of tlie Site.

The width of tlie plume extended from just west of the EP.\-9 nested well set to approximately 1.500 feet 

east at its largest area, .\fter tlie ERH tieatment of onsite soil, tlie highest concentration of PCE in oftsite 

ground water was witliin EP.\-71 and the deepest extent of contamination was obsened in the deep (D) 

zone in EP.\-7D. (!)ftsite nested monitoring well EP.V7 is located approximately 700 feet downgradient 

from the Site. PCE was not detected in the D-zone in monitoring wells EP.\-8 or EP.\-9. which are 

fuitlier downgradient from monitoring well EP.V7 (Figures 12 and 14). The extent of PCE contamination 

in oftsite ground water is sluinking after tlie ERH treatment, as shown in Figure 13. This figure also 

shows an elev ated PCE concentration near residential wells 226 and 227 (near the soutliem portion of the 

offsite plume). Tliis dissociated PCE plume from tlie main onsite plume could be attributed to known 

agriculture wells near residential wells 226 and 227. Tlie decrease in PCE concentration with time is 

likely due to source tieatment and dil'fusion. as shown by tlie decrease in concentiations from June 2015 

to June 2016 (Figure 13). .\dditionally. the presence of TCE in tlie ground water indicates tliat 

biodegradation is also happening in oftsite areas.

Fate and Transport of COCs in Site-w'ule Ground Water

Site-wide analyses of fate and transport of PCE in ground water was peiformed by an EP.\ ERT 

contractor. The analyses included an ev aluation of the plume attenuation and concentration v ersus time 

(Cv1) plots, .\nalvlical results for PCE in ground water from the source area (foiTner EP.VIS well and 

extraction wells .\01 tluough .\08) and from the entiie plume (entiie well network) was used in deriv ing 

these plots. The concentiations used in the analyses include baseline, interim, and post-ERH results and 

displayed as Cv1 plots on Figure 16. for tlie Source .\iea and tlie Floridan .\qurler. respectively (Newell, 

et al. 2002). The Cv1 attenuation constant (ksource- k,,iume or k,,oini) for each well is summarized in Table 1 

(SER.\S 2017).
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The relation (Newell, et al.. 2002) used the Cv1 plots to determine the attenuation constant (ksource. k{)iunie or
l^)oinl)'

SL(.)PE ~ k{)oinl (Iv'oiirct- 01 lC{)|unit-)

The k,,oini (ksourceOr k,,iiuiie) constant was used to estimate the time to reach the ground water criteria (

3 pg L) by flushing both dissolved and adsorbed phases of PCE from the source area and Floridan 

aquifer. The estimated time to reach the ground water criteria ( 3 pg L) in tlie source area was 

deteiTnined from baseline PCE concentrations collected from monitoring well EPA-IS (destroyed during 

the constmction of the theiTnal tieatment system) and extraction wells XOl tluough X08 (installed as part 

of the system). The geometiic mean for extraction wells XOl tluough X08 were plotted as a single value 

for the source area. The source area analvlical results are plotted on Figure 15 and summarized below:

• Piior to activation of tlie tlieiTnal treatment system, the ground water concentiation in the source 

area averaged 32.000 pg L with an estimated time of 644 years to reach the Florida MCE ( 3 

pg L) by natural attenuation (Table 1).

• Treatment of the source area by theiTnal ti eatment increased tlie k,,oini constant by two orders of 

magnitude, which decreased tlie estimated time to reach tlie ground water criteria ( 3 pg L) by 

natural attenuation to 8 years (Table 1).

The estimated time to reach the ground water criteria ( 3 pg L) in the Floridan aquifer was deteiTnined 

by using the geometric mean of 14 to 18 wells per event that had PCE concentiations 1 pg L to 

represent tlie PCE plume in tlie Floridan aquifer for that particular sampling event. The Floridan aquifer 

analvlical results are plotted on Figure 16 and summarized as follows:

• Pi ior to activ ation of tlie tlieiTnal treatment system, the geometi ic mean of the PCE concentration 

in tlie Floridan aquiler was 24 pg L with an estimated time of 276 years to reach tlie ground water 

criteria ( 3 pg L) by natural attenuation (Table 1).

• Treatment of the source area by ERH had little eftect on the mean ground water concentration (25 

pg F): howev er, it increased the k,,oini constant in the Floridan aquiler by one order of magnitude, 

which decreased tlie estimated time for the "whole" plume to reach the ground water criteria

( 3 pgL) by natural attenuation to 13 years (Table 1).

• Treatment of the source area by ERH caused a decline in PCE concenti ations in all wells installed 

in tlie Floridan aquiler. except for EP.\-5I and M\\’-l (Table 1). Possible reasons for this are:
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Activation of tlie tliermal tieatment system appears to have altered the hydraulic gradient by 

locally rediiecting flow from the source area towards monitoring well EPA-5I. It is uncertain 

as to whetlier tlie alteration of the hydraulic gradient is ti ansient or peimanent and w hether 

the PCE concentrations in EPA-5I will eventually follow a declining trend, similar to tlie 

other wells.

PCE concentrations in well M\V-1 have stabilized between 2.100 and 3.100 pg L. suggesting 

either a separate PCE phase migration into tlie erosional surface of the Hawthorn Formation 

or PCE adsoiption in to the calcareous muds of the Hawthorn Fonnation. Consequently, a 

finite amount of PCE mass is difflising backwards into the surtlcial aquitard and mov ing in to 

the uppeiTnost Floridan aquifer, which will eventually attenuate.

Monitoring well M\\’-l is located outside the source area delineated by the subsuiface 

inv estigation and the consistent decline of PCE in the surflcial aquitard as shown in Figure 16 

indicates back difflision is tlie most likely scenario for the elevated PCE concentrations in 

monitoring well M\V-1 (Parker, et al.. 2008: Heron, et al.. 2016).

12.4.2 Fate and Transport of PCE in Soil Gas

PCE was detected in all tluee soil gas samples collected as part of the R1 inv estigations in 2017 and 

ranged in concentiation from 18 pg m3 to 23.000 pg m3, well above the \'ISL Target Soil Gas Criteria of 

140 pg m3. The highest soil gas concentration was found in sample SG02. located in tlie foiTner footprint 

of the ERH ti eatment area (Figure 10). The soil gas samples were collected in onsite areas of known 

ground water contamination within the suificial ground water to assess the potential \'I risks to onsite 

occupants. Cun ently. there are no buildings on top of or adjacent to the tlu ee soil gas sample locations 

installed in 2017. The cun ent onsite buildings in the southw est comer of tlie Site hav e been assessed for 

\'I tlirough indoor ak. sub-slab, and crawl space sampling in 2010 and 2017 (pre- and post-treatment 

periods), and tliek results indicate detections but below \'ISL values and witliin acceptable risks. The \'I 

pathway for tlie Site is evaluated as a complete pathway to cunent and future occupants.

PCE is a liquid at room temperature, but easily ti ansitions to a v olatile v apor form. In soil and or ground 

water. PCE can migrate v ia pore space in soil and reach overlying stmctures. These soil vapors can tlien 

potentially enter the stmctures tlirough cracks and or holes in the foundation slab due to the lower 

pressure in the building than tlie subsurface. Migration tluough the soil column can be mitigated by the 

fraction of organic carbon contained in tlie soil, but organic carbon will become saturated ov er time 

unless the source is remov ed. Migration is also influenced by the porosity of the soil column. High 

porosity soils at the Site would likely aid in the mov ement of PCE. Generally , soil gas will diftuse
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naturally due to soil concentiation gradients and under tlie influence of aii' exchanges between the soil gas 

and the atmosphere that take place in tlie shallow vadose zones. Microbial degradation or chemical 

oxidation do not play a significant role in tlie ultimate fate of PCE in soil gas.

12.4.3 Fate and Transport TCE

TCE is a colorless, sweet odor liquid, witli a sweet burning taste. It is nonflammable, evaporates quickly, 

and has a low solubility in water. TCE can be released to tlie env iionment in soil, water, and aii\ TCE 

may remain tiapped in tlie pore spaces between soil particles where the capillaiT pressure is sufficient to 

keep it from mov ing.

If released to the soil. TCE is not expected to bind to soil particles, but will v olatilize rapidly witli some 

leaching. In tlie presence of appropriate microbial population and under anaerobic conditions. TCE 

undergoes reductive dechlorination and will break down into cis- and trans-1.2-dichloroethene. with cis- 

1.2-DCE being the predominant isomer.

In suiface water. TCE undergoes volatilization rapidly and will break down into cis- and tians-1.2- 

dichloroetliene. TCE may bind to particles in suiface water and settle to bottom sediment (.\TSDR 

2014b). TCE has a low solubility in water and. under anaerobic conditions in ground water. TCE may 

degrade if proper microbes and nutrients are present (.\TSDR 2014b). The ground water at the Site is 

under adequate anaerobic conditions for biodegradation to occur. See Section 12.4.5 for a discussion on 

the biodegradation ev aluation of the Site. The most significant natural attenuation mechanisms for TCE 

are advection. difflision. dilution, and biodegradation.

Onsite Ground Water

TCE detections in onsite monitoring wells are generally below EP.\ MCE of 5 pg L. with most detections 

below the Florida MCE of 3 pg L. The TCE concentrations in onsite wells hav e fluctuated ov er the last 

four sampling events: however, it is likely that TCE concentrations will continue to decrease due to 

natural dil'fusion processes and biodegradation processes. Ev idence for biological degradation of TCE and 

PCE is presented in Section 12.4.5.

Offsite Ground Water

TCE was detected in oftsite monitoring wells and residential wells. (!)nly five wells exliibited TCE 

concentiations exceeding the Florida criteria of 3 pg L. Based on the Florida criteria of 3 pg L. tlie lateral 

extent of tlie oftsite plume extends from EP.VTI south to approximately lOS*^' Street, is approximately
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3.000 feet in length, and is approximately 800 feet wide at its largest area. The highest concentration is 

w itliin EPA-7I and the deepest extent of contamination was in the D-zone in EPA-7D. TCE was not 

detected in the I-zone or D-zone in EPA-8 or the D-zone or F-zone in EPA-9. dow ngradient of the Site.

(!K er tlie last four quarters of sampling. TCE concentiations in EP.\-7I and EP.VTD hav e fluctuated. 

Between tlie November 2016 and May 2017. sampling events TCE concentrations increased in both 

wells.

The increasing TCE concentrations, along witli anaerobic conditions, are indicativ e of anaerobic 

biodegradation occuning as tlie PCE in ground water is broken down into TCE. Natural biological 

degradation in oftsite wells is ev ident due to the increase in TCE concentiations in well EP.VTI and 

EPA-7D from tlie installation ofthe well in 2011 (pre-ERH). From March 2011 to July 2013. TCE 

concentiations increase in well EP.\-71 from 4.8 pg L to 88 pg L and fluctuated in concentiation from 

November 2013 to May 2017. During the same period (March 2011 to July 2013). concentiations of TCE 

had increased in well EP.V7D from 8.6 pg L to 32 pg L and continued to fluctuate until May 2017. PCE 

concentiations in well EP.\-71 increased from 14 pg L in March 2011 to 92 pg L in (!)ctober 2012. but 

continually decreased in concentration to 11 pg L in May 2017. PCE concentiations in well EP.VTD 

increased from 7.9 pg L in March 2011 to 24 pg L in (!)ctober 2012 but since have continually decreased 

in concentration to 2.5 pg L in May 2017. This data shows that while PCE is decreasing in concentration. 

TCE concentration is increasing with a slight lag in time, which can indicate that biological degradation is 

occuning in oftsite ground water. The decrease in TCE concentiation witli distance from tlie source is 

most likely due to a combination of dift'usion and natural biological degradation (Section 12.4.5).

12.4.4 Fate and Transport of TCE in Soil Gas

TCE is a liquid at room temperature but easily tiansitions to a volatile vapor foim. In soil and ground 

water. TCE can migrate v ia pore in soil and reach overlying stiuctures. These soil vapors can tlien 

potentially enter stmctures tluough cracks and holes in the foundation slab due to tlie lower pressure in 

the building tlian tlie subsuiface. Migration tluough the soil column can be mitigated by tlie fraction of 

organic carbon contained in the soil, but organic carbon will become saturated over time unless tlie source 

is remov ed. Migration is also influenced by tlie porosity of the soil column. High porosity soils at the Site 

would not likely resti ict mov ement of TCE. Microbial degradation or chemical oxidation do not play a 

significant role in the ultimate fate of TCE in soil gas.
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12.4.5 MNA and Biodegradation Evaluation

.\s defined by Oft'iee of Solid Waste and Emergeney Response (OSWER) Diieetive 9200.4-17. MNA 

refers to tlie reliance on natural attenuation processes (within tlie context of a carefully contiolled and 

monitored cleanup) to achieve site-specific remedial action objectives (R.\(!)s) within a reasonable time 

frame compared to otlier methods (EP.\ 1999). .\s part of the NTCR.\. ground water samples collected 

between 2005 and 2014 were analyzed for chemical and anaerobic biodegradation parameters (SER.\S 

2017). These results were tlien evaluated using the framework and scoring system proposed in (!)SWER 

Directive 9200.4-17 (ERA 1999).

The MN.\ parameters for the site ground water included: alkalinity. pH. dissolved organic carbon, 

chloride, dissolved oxygen, dissolved gases [methane, ethane, ethylene (MEE)]. fenous iion. nitiates. 

oxygen reduction potential ((!)RP). sullate. temperature, and the presence of dehalococcoides (DHC). the 

microbe that degrades chlorinated \'(!)Cs. .\nalysis of PCE daughter compounds [namely TCE. 

dichloroetliene (DCE). and v inyl chloride], was also peiformed.

Two hundred forty-five ground water samples were collected from 23 monitoring wells from 2005 to 

2014 and analyzed for all MNA parameters. Details are available in the R1 PS Report ((9TIE 2018). The 

results are summarized below:

.AJkalinitv ranged from 21 to 180 milligrams per liter (mg L). with a geometric mean of 93 mg L. 

pH ranged from 3.99 to 6.87 standard units (SU)

D(!) ranged from 0.93 to 97 mg L. with a geometric mean of 1.4 mg L.

(9RP ranged from -480 to 380 millivolts (m\ ).

Chloride (Cl ) ranged from 3.3 to 41 mg L. with a geometric mean of 8.2 mg L.

Nitiate (NO' ) is oveiwhelmingly more abundant than nitrite (NO" ), witli the total NO' -NO"' 

concentiation ranging from 2.3 to 15.6 mg L. The highest N(!)' and N(!)"' concentiations were 

identified in private wells and may he attributed to residential septic systems.

• Sulfate (S04" ) ranged from 16 to 93 mg L. with a geometric mean of 1.8 mg L.

• Dissolved organic carbon (D(!)C) ranged from 1 to 11 mg L. witli a geometi ic mean of 2.9 mg L.

• PeiTous iron [Pe(II)] ranged from 0.02 to 0.36 mg L.

• Methane, ethane and ethane were not detected in the ground water samples.

The EPA (1998) dev ised a screening method based on MNA parameters to assess a site for the likelihood 

that hioattenuation is a v iahle remedial alternative. The ranking was based on a 30-point scoring system
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(EPA 1998). The ground water sampling events were analyzed from March 2011 to July 2014 and tlie 

points awarded for each MNA parameter are (SERAS 2017):

• Botli TCE and cis-1.2-DCE occur as breakdown products of PCE for a score of 4.

• Cl' ranges from 3.5 to 41 mg L. averaging 9.5 mg L witli localized zones twice the background 

concentiation for a score of 2.

• N(!P'ranges up to 15.6 mg L. averaging 1.7 mg L with localizes zones less than ( ) 1 mg L for a 

score of 2.

• S(!)j-2 range up to 93 mg L. averaging 27 mg L with localizes zones 20 mg L for a score of 2.

• D(!)C concentiations are 20 mg L for a score of 0.

• Methane concentrations are 0.5 mg L for a score of 0.

• pH 5 and 9 standard units (SU) for a score of 0.

• DO ranges up to 97 mg L. averaging 3.0 mg L witli localizes zones 0.5 mg L for a score of 2.

• GRP ranges from -480 to 380 m\'. averaging 50 m\' but zones of -100 m\' common for a 

score of 2.

• .AJkalinitv ranges from 21 to 180 mg L. averaging 119 mg L or 1' 2 times background for a score 

of 1.

• Fe(ll) 1 mg L for a score of 0.

• Temperature 20 °C for a score of 1.

Based on EP.\ (1998) scoring system for using MN.\ as a potential remedy, tlie Site has a rank of 16. on a 

scale from 1 to 30. which indicates tliere is adequate ev idence for anaerobic biodegradation of chlorinated 

\'OCs at the Site (EP.\ 1998).

In FebmaiT 2016. post-ERH treatment samples were collected for DHC and other microbe analyses from 

onsite monitoring wells M\V-1 and EP.\-31. These samples results indicated 5.8E+00 cells per milliliter 

(cells mL) DHC in EPA-3I and l.OE+00 cells mL DHC for MW-l. The otlier microbes were not detected 

in tlie samples. Lu. et al. (2006) proposed that a concentration of l.OE+04 cells mL could be used as a 

screening criterion to identifv sites where reductive dechlorination will yield a generally useful 

biodegradation rate. The results from tliese two onsite wells indicate that there not enough microbes in the 

ground water and tlierefore reductiv e dechlorination of PCE and TCE to ethane is unlikely to occur under 

the existing conditions. It is a possible that the microbes were aftected from tlie ERH treatment when the 

soils were heated. However. TCE ground water concentiations in oftsite well EP.VTI has increased from
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pre-ERH ti eatment to post-ERH treatment, which may be an indication of biodegradation occun ing 

offsite.

The analvlical macro BioChlor (EPA 2000 and 2002) was used to determine the Ist-order degradation 

constants for chlorinated solvents by matching baseline concentiations in the Floridan aquifer to the 

following breakdown chain:

PCE ^ TCE ^ cis-1.2-DCE ^ \ C ^ ethene

A BioChlor simulation was peifoiTned using tlie following input values from the intermediate hydraulic 

zone (50 to 100 feet below grade) of the Floridan aquifer (SER.\S 2017):

• PCE solubility of 150 mg L. witli source area of 10 by 10 by 1 cubic feet

• hydraulic conductivity 0.018 centimeters second (50 fl day)

• hydraulic gradient of 0.0023 feet feet based on water lev els using a Digital Elev ation Model 

(DEM) for wellhead surface elevations

• porosity of 0.2 (Freeze and Cheny. 1979)

• dispersion of 120 feet (based on plume dimensions of 1.500 feet by 4.700 feet)

• bulk density of 1.7 kilograms per liter (kg L)

• fraction of organic carbon of 0.001 assuming DOC equilibrium (SER.\S 2017).

The data was analyzed and tlie biotiansfoiTnation constants were chosen to simulate a best match cuiac to 

known baseline concentrations along the plume axis by holding the source area, values for tlie bulk 

density and porosity , the median v alues for the hy draulic gradient and fraction of organic carbon, and tlie 

dispersion coefficient constant. (!)nly the hydraulic conductivity (50 ft day) was adjusted within tlie range 

of hy draulic conductiv ities for tlie inteiTnediate zone were used to match the best cun e fit for the baseline 

PCE and breakdown concentrations (SER.\S 2017).

The results indicate a 52 percent reduction in tlie chlorinated solvent mass due to biodegradation, as 

contaminated ground water exits the suiTicial aquitard into the onsite Floridan aquil'er. The cune fit also 

suggests that tlie majority of the biodegradation occurs witliin the first 700 feet downgradient of the 

source (SER.\S 2017). This is consistent with tlie data collected from EPA-7I well located approximately 

700 feet from the Site boundary, where TCE was obsened to have increased from pre-ERH to post-ERH 

times.
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13.0 CURRENT AND POTENTIAL FUTURE LAND AND GROUND WATER USES

This section of the R(!)D discusses tlie cun ent and reasonably anticipated future land uses and cun ent and 

potential future ground water uses at tlie Site. This section also discusses the basis for future use 

assumptions.

13.1 Current and Potential Future Land Uses

The .\i kla Ten a Pi opeity w itliin tlie fenced boundaries of tlie Site is cun ently in commercial industi ial 

land use. The oftsite area is of mixed commercial and residential land use. w itli predominant residential 

land use.

Stmctures cunently on tlie Site include six commercial industi ial buildings leased to various businesses 

by .\ikla Tena Inc. in the southwestern comer of tlie property. The northern half of the propeitv is pav ed 

and used as a large lot for storing trailers. The soutlieastem corner of the Site is mainly a grav el surface 

area with one mobile tiailer. The EP.\ has detennined tliat commercial industrial land use is the 

reasonably anticipated future land use on the .\i kla Ten a Pi opeity. .\dditionally. as part of the selected 

remedy for tlie onsite decision unit, tlie LUCs for the site will address ground water and soil gas media to 

protect future site occupants.

EP.\ has detennined that residential use is tlie reasonably anticipated future land use in tlie oftsite areas.

13.2 Current and Potential Future Ground Water Uses

There are no drinking water wells completed or in use by onsite businesses. The Site is located in 

unincorporated Thonotosassa. where tliere is no cunent ordinance resti icting tlie use of priv ate potable 

wells, .\ppropriate ICs will restrict the use of future onsite ground water for potable puiposes until 

cleanup levels are met.

There are oftsite portable drinking water wells that exist w ithin the footprint of the ground water plume. 

The Site ground water is classified per tlie F..\.C. 62-520.410 - Classification of Ground Water. Usage. 

Reclassification as CL.\SS G-II. Potable Water Use for ground water in aquifers witli total dissolved 

solids content of less than 10.000 mg 1.

.AJtliough a majority of tlie priv ate properties are connected to municipal water, approximately 10 

properties witliin tlie footprint of the plume are not connected to municipal water and are assumed to hav e
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some type of potable well on tlie property. Under tlie selected remedy, these properties w ill be connected 

to municipal water to ensure tliat the residents are not exposed to contaminated ground water. For tlie 

future ground water use. ICs will be enlbrced by the Southwest Florida Water Management Distiict 

(SWTWMD) tluough regulating water well installations within the footprint of tlie plume.

The EP.\ expects that MN.\ will reduce the concentiations of PCE and TCE below MCLs so that tlie 

ground water from tlie Floridan aquifer would be restored to beneficial use in the future.

14.0 SUM^URV OF SITE RISKS

This section of the R(!)D prov ides a summaiy human healtli and env ironmental risks of the Site. BLR.\ 

to estimate the probability and magnitude of potential adv erse human health and env ironmental eft'ects 

from exposure to Site contaminants was completed, assuming no remedial action would be undertaken. 

The BLR.\ prov ides the basis for taking actions and identifies tlie contaminants and exposure patliways 

that must be addressed during dev elopment of remedial alternativ es. .\n FIFIR.\ and an SLER.\ were 

conducted as part of tlie RI (OTIE 2018).

The FIFIR.\ estimates risks the site poses il' no actions were taken. This FIFIR.\ was conducted in the 

following process:

a. Flazard identification (identillcation of COCs)

b. Exposure assessment.

c. Toxicity assessment, and

d. Risk characterization.

14.1 Identification of Contaminants of Concern

The C(!)Cs and exposure point concentrations (EPCs) identified in onsite oftsite ground water and onsite 

soil gas are presented in Tables 2.\. 2B. and 2C. For tlie exposure assessment, tlie EPC for each C(!)C is 

combined witli the exposure assumptions identil'ied for each receptor and medium. Specil'ically. EP.\ 

used an EPC for each C(!)C and the reasonable maximum exposure (RME) scenario to estimate risk. The 

EPC was the lesser of the maximum detected concenti ation and tlie 95 percent upper confidence limit 

(UCL) of the aritlimetic mean concentration. 95 percent UCL is a statistically-derived value based on 

sample data within an exposure area.
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Based on tlie BLR.\* no cancer risk drivers (C(!)Cs) were identil'ied in onsite or oftsite media. Cancer 

risks are generally expressed as the incremental probability of an indiv idual dev eloping cancer ov er a 

liletime as a result of exposure to the carcinogen. These risks are probabilities tliat usually are expressed 

in scientil'ic notation (e.g.. 1x10'^). .\n excess lifetime cancer risk of 1x10'^ indicates that an individual 

experiencing tlie RNIE estimate has a 1 in 1.000.000 chance of dev eloping cancer as a result of site- 

related exposure. This is refened to as an "excess lifetime cancer risk." because it would be in addition to 

the risks of cancer indiv iduals face from other causes such as smoking or exposure to too much sun. The 

chance of an indiv idual's dev eloping cancer from all other causes has been estimated to be as high as one 

in tlu ee. EP.\‘s generally acceptable risk range for site-related exposures is 10'^ to 10'^. Florida Statutes 

establish a maximum acceptable risk of 1 10'^.

.\11 cancer risks estimated for tlie onsite and oftsite receptors were witliin EP.\ target risk range of 10'^ to 

10'^. .\ccordingly. only non-cancer risk driver C(!)Cs were identified in onsite and oftsite media. The non­

cancer risk values (exposure assessment, toxicity assessment, etc.) are presented below. Information about 

the cancer risk calculations and assessment can be found in the BLR.\ of tlie RI FS (OTIE 2018).

14.2 Exposure Assessment

CSM to identifv potential exposure pathways for the cunent and future onsite and oftsite receptors is 

presented in Figure 7. .All of the scenarios and patliways considered in the risk assessment are presented 

in tlie standard Table 1 from R.AGS Part D presented in .Appendix .A. Exposures were quantified in 

accordance witli EP.A guidance using standard default exposure assumptions for the receptors (EP.A 

1989a: EP.A 2001: EP.A 2014). Cunent potential human receptors located onsite include tlie industiial 

worker and a Site v isitor trespasser. .Although a locked fence limits Site access, it is possible for a 

trespasser to enter the Site and be exposed to Site surface soil. Cunent and future onsite industrial 

workers could be exposed to soil while performing intnisive work activ ities.

Cunent onsite receptors do not use ground water for any puipose. and there is no complete patliway for 

direct exposure to tliis medium. Based on this inlbrmation. risks associated witli the onsite industi ial 

worker exposure to contaminated ground water are only evaluated under the most consenative future 

scenario. Witliout onsite land use restrictions, the Site can be redeveloped for residential land use.

A'olatile contaminants present in soil or ground water may volatilize into the soil vadose zone and 

accumulate inside current and future onsite buildings. In addition, future constiuction workers may be 

exposed to v apors during excav ation activ ities.
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For oftsite receptors, water supply wells are located in areas aftected by tlie ground water contamination. 

In accordance witli the EPA Ground Water EPC Guidance, residential well data are not included witli 

monitoring well data for ev aluating na RNIE condition. Therefore, the use of monitoring well data in 

developing tlie oftsite ground water EPC is highly consenative. as it represents a hypothetical offsite 

cunent receptor in a worst-case exposure scenario. The oftsite soil was not impacted by Site operations. 

.\ccordingly. offsite soil was not considered an exposure route to current or future oftsite receptors. In 

addition, v olatilization of contaminants from the offsite ground water in the bedrock aquifer to tlie v adose 

zone was deemed insignificant and was not evaluated for oftsite receptors.

14.3 Toxicity Assessment

summaiT of non-cancer toxicity v alues used in the risk assessment is prov ided in Table 3. Toxicity 

values (e.g.. reference dose) for C(!)Cs were obtained from tlie Integrated Risk InlbiTnation System (IRIS) 

of EP.\. Soil gas risks were ev aluated indiv idually tlirough the EP.\ \'ISL calculator. For non-cancer risk 

calculations, the cluonic toxicity data available for botli C(!)Cs for oral exposures have been used to 

develop oral reference doses (RlDs). The pertinent toxicity data indicate tliat TCE and PCE primarily 

aftect the development immune system and neurological system, respectively . Dennal RlDs were 

extrapolated from tlie oral RlDs by apply ing an adjustment factor as appropriate. .\n oral-to-dermal factor 

of 1 was applied (no adjustment) for both C(!)Cs. resulting in the unadjusted oral RlDs being used as the 

deiTnal RlDs for these contaminants. .As presented in Table 4. the C(!)Cs have toxicity data indicating their 

potential for adverse non-carcinogenic healtli eftects in humans.

14.4 Risk Characterization

The potential for noncarcinogenic eftects is evaluated by comparing an exposure level over a specified 

time period (e.g.. liletime) witli an RID derived for a similar exposure period. .\n RID represents an dose 

that an indiv idual may be exposed to that is not expected to cause any deleterious eftects. The ratio of 

exposure to toxicity is called a hazard quotient (HQ)). .\n HQ) 1 indicates tliat a receptor's dose of a 

single contaminant is less tlian the RID. and tliat toxic noncarcinogenic eftects from that chemical are 

unlikely . The Hazard Index (HI) is generated by adding the HQ)s for all C(!)Cs tliat aftect the same target 

organ (e.g.. liver) or tliat act tluough the same mechanism of action witliin a medium or across all media 

to which a giv en indiv idual may reasonably be exposed. .\n HI I indicates tliat toxic noncarcinogenic 

eftects from all contaminants are unlikely based on the sum of all HQ)‘s from dift'erent contaminants and 

exposure routes. .\n HI I indicates that site-related exposures may present a risk to human healtli.
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The HQ) is calculated as follows: Non-cancer HQ) = CDl RIB 

where:

CDI = Chronic daily intake 

RIB = reference dose

CBI and RIB are expressed in tlie same units and represent tlie same exposure period (i.e.. cluonic. 

subcluonic. or shoif-teiTn).

A summaiT of the risk characterization is presented in Tables 4 and 5. The ground w ater non-cancer HQ) 

of 17 estimated for the future onsite child resident and the ground water non-cancer HQ) of 10 estimated 

for the adult resident exceeded the target v alue of one. For tlie onsite adult and child receptor, the target 

organ HI exceeded one for the neurological system. PCE in onsite ground w ater w as identified as the risk 

driver conti ibuting to the cumulative target organ HI.

Non-cancer HQ)s estimated for the future onsite industiial worker is two. which exceeded the target value 

of one (the target organ HI exceeded one for tlie neurological system). PCE in ground water was 

identified as the risk driver contributing to tlie cumulative target organ HI for the onsite industrial worker. 

For all otlier onsite non-resident receptors (tiespasser v isitor and constmction worker), tlie cumulative 

cancer risk estimates were w ithin the EP.\ target risk range (lE-06 to lE-04) and cumulative non-cancer 

HQ)s were less than one.

Non-cancer risks for the oftsite resident child and adult resident exposed to C(!)Cs in ground water results 

in a total HI of four and tluee. respectiv ely. TCE was identilled as the risk driv er conti ibuting to the 

cumulative target organ HI (development and immune system). Screening of the indoor air and sub slab 

gas data against concenti ations protectiv e of the \'I patliway identified no potential tlueats to cun ent 

receptors working in tlie two onsite buildings. By using the \'ISL calculator. PCE and TCE in soil gas 

were identified as potential tlueats to future residential receptors who may reside in buildings constmcted 

onsite. The estimated cancer risk from all exposure patliways were less tlian or w itliin tlie EP.\ target risk 

range of 10'^ to lO'Q

14.5 Human Health Uncertainty Analysis

The risk assessment process requii es a number of assumptions about exposure and toxicity that inti oduce 

uncertainty to tlie risk and hazard estimates. The potential impacts of assumptions and uncertainties must 

be considered when interpreting the results of the risk characterization. The potential uncertainties
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resulting from tlie sampling and chemical analysis, exposure assessment, and toxicity assessment are 

discussed below.

Sampling and Chemical Analysis

At any given site, it is possible tliat there are more chemicals present than investigated during sampling 

and analysis eftbil. In order to minimize tliis potential uncertainty, tlie samples were analyzed for all 

potential contaminants associated with historical operations. In addition, the sample locations for each 

medium were biased to those areas with tlie greatest potential for contamination as indicated by prev ious 

env ironmental investigations and the geological suiAcys. For these reasons, it is unlikely tliat significant 

chemical contamination was not identified during the sampling and analysis eftbrts. In addition, quality 

control strategies were executed during sampling. laboratoiT analysis, and data analysis (i.e.. data 

v alidation) to reduce uncertainty of the results.

The number of samples collected from some medium (e.g. soil gas) are fewer tlian the number generally 

needed to calculate a 95 percent UCL of tlie mean concenti ation. For a \'I analysis, an ideal 

representative sample pool would include sampling air from eveiy building onsite over multiple rounds in 

order to account for temporal variability . For tliis BLR.A the maximum concentiation was used to 

represent tlie EPC. (!K erall. the frequency of multi-media sampling ev ents tliat hav e occuned onsite ov er 

multiple years reduces tlie uncertainty associated witli sampling and chemical analysis.

Potential uncertainty is associated with tlie sensitiv ity of each analylical method. Specifically , the 

analylical metliod may not be sensitive enough to detect potential site contaminants at concentrations that 

pose a tlueat to human health. The reporting limits for some of the non-detected chemicals are higher than 

the June 2017 residential regional screening levels (RSLs). Because it is possible for tlie non-detected 

analyles to be present in site media at concentiations greater than tlie screening v alues, tlie elev ated 

reporting limits may have caused the potential risks to be underestimated.

Exposure Assessment

\ lev el of uncertainty can arise from the assumptions requiied to estimate chemical risk, such as ingestion 

rates, exposure frequencies, and the other variables that comprise the equations. This FII-IR.\ used 

standard default exposure values (e.g.. exposure frequency, exposure duration, soil ingestion rates, and 

skin suiface areas) dev eloped by EP.\ tliat generally prov ide a conseiA ativ e analy sis of risk. The use of 

default exposure values will likely overestimate tlie potential risk for a given receptor.
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In addition, exposure pathways that w ere not selected could inti oduce another source of uncertainty . 

These associated exposure routes are expected to be lower than tlie pathways included in the risk 

assessment. For the inlialation exposure route of v olatiles in ground water, tap water use beyond 

showering batliing (e.g.. toilet, clothes washer, sink) were not evaluated in tliis risk assessment, which 

could underestimate tlie potential risk. In addition, the \'I pathway could be highly variable, in which 

volatile chemicals are present in one building but not in others. To account for this variability, building 

witliin the core of the plume were targeted.

Toxicity Assessment

Toxicity v alues incoiporated into this HHR.\ were deriv ed from peer-rev iewed sources in accordance 

witli EP.\ guidance. The use of chronic toxicity v alues for resident child subchronic exposure is highly 

consenative and will likely overestimate risk. Some chemicals have limited toxicity information. For 

instance, numerical dermal exposure toxicity v alues hav e not been dev eloped by EP.\. In order to 

quantify tlie dermal exposure risk, a route-to-route extrapolation of tlie oral toxicity v alue to an absorbed 

dose deiTnal toxicity value was used. The patterns of disti ibution. metabolism, and excretion between oral 

and deiTnal routes of exposure may potentially be difterent. in which the use of oral toxicity v alues for 

deiTnal exposure may ov erestimate or underestimate risk. The use of screening v alues set at an excess 

cancer risk of 1.0x10'^ and a HQ) of 0.1 minimizes tliis underestimation.

14.6 Summary of Screening Level Ecological Risk Assessment

This section summarizes the results of tlie SLER.\ for the Site. .AJtliough limited ecological habitat was 

identified, ecological receptors could be present at the Site and feed on plants or tenesti ial invertebrates. 

Common terrestrial wildlife species (e.g.. .\merican robins, short-tailed sluews) are likely to be present.

There are no water bodies or streams on the Site. Ground water is present both onsite and oftsite at an 

average depth of 35 ft bgs and is not hydraulically connected to any nearby suiface water bodies. Based 

on this information, tlie tiansition zone community, in which ground water discharges to suiface water 

bodies, is not identified as an ecological receptor and was not evaluated.

Below are tlie ecological receptors used to represent the assessment endpoints for the SLER.\.

• Terrestrial plant community

• Terrestrial invertebrates

• Nortliem bobwhite: av ian tenestiial herbivores
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• .\merican robin: av ian tenestiial insectivores

• Red-tailed hawk: av ian tenesti ial carnivores

• Eastern cottontail: mammalian tenestiial herbivores

• Short-tailed sinew: mammalian tenestiial insectivores

• Red fox: mammalian tenestiial carnivores

A SLER.\ is conducted in a two-step process and prov ides a general measure of the potential ecological 

risk. The fiist step of the SLERA includes the comparison of the maximum detected soil concentrations 

(collected from 0 to 2 ft bgs) against benclimark values for each target community (i.e.. tenestiial plants, 

tenestiial invertebrates, birds and mammals). For tlie initial food web model, the maximum detected soil 

concentrations were initially used to estimate tlie chemical consumption rates and compared against the 

no obseiAed adverse eftect levels (N(!).\EL) for wildlife receptors (e.g.. mammalian herbivore).

The second step of tlie SLER.\ aims to prov ide a more realistic ev aluation of potential risks. If tlie 

maximum concenti ation of a giv en chemical exceeded an ecological screening benchmark, a refmed 

screening of analvlical results was conducted by using the 95 percent UCL on tlie aritlimetic mean 

concentration. For the refmed food web model, the EPC for bio accumulative chemicals was also based 

on tlie 95 percent UCL on the aritlimetic mean concentiation. Chemical intakes were compared to lowest 

obsened adverse eftect levels (L(!).\ELs) in addition to N(!).\ELs selected from the literature. .As 

presented in .\ppendix of the RI FS ((!)TIE 2018). high molecular weight P.\Hs pose minimal tlueats to 

av ian and mammalian insectivores. No otlier chemicals pose a tlueat to upper trophic receptors.

Chemicals detected in Site soil do not pose a tlueat to the plant community nor tenestiial invertebrates.

14.6.1 Ecological Uncertainty Analysis

Similar to tlie HHR.A the ecological risk assessment requiies a number of assumptions that may 

introduce uncertainty to the risk estimates. .As discussed in the human health uncertainty analysis, more 

chemicals could be present at tlie Site than identified in the sampling and analysis effort. The analvlical 

suites for this investigation were based on all potential contaminants associated witli historical operations 

and prev ious investigations. In addition, sample locations were biased to tliose areas witli the greatest 

potential for contamination as indicated in prev ious field investigations, .\ccordingly. the uncertainty 

associated with tlie analvlical data suite used for this investigation is low.

For analvles that were not detected in Site soil, the sensitiv ity of the analvlical metliods may not be 

sufficient to detect potential contaminants at concentiations that could pose a tlueat to ecological
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receptors. This uncertainty is assessed by comparing reporting limits for non-detect analvles to ecological 

screening values. The reporting limits for some of tlie non-detected chemicals are higher tlian the 

ecological benclimarks. Because it is possible for the non-detected analvles to be present in site media at 

concentiations greater than tlie screening v alues, tlie elev ated reporting limits may hav e caused tlie 

potential risks to be underestimated.

The ability to assess tlie risk to upper tiophic ecological receptors tlirough a food web model requires a 

number of assumptions about an animal's dietary habits and tlie associated concentrations of 

contaminants with tliese food items. This uncertainty is minimized by using ingestion rates, 

bioaccumulation factors, and N(!).\ELs L(!).\ELs available tluough EP.\ guidance documents and reliable 

sources in tlie literature. However, assumptions used in the food web could overestimate or underestimate 

potential risk to upper tiophic levels.

14.7 Basis for Remedial Action

The response action selected in this R(!)D is necessaiy to protect public healtli and tlie env iionment from 

actual or tlireatened releases of pollutants or contaminants from tliis site, which may present an imminent 

and substantial endangeiTnent to public health or welfare. Tlie onsite response action is wananted because 

the non-cancer HQ) of 17. estimated for the future onsite child resident exposure to ground water and the 

adult resident HQ) of 10. exceeded the target v alue of one. Non-cancer HQ)s estimated for the future 

industrial worker (two) also exceeded the target value of one. PCE in ground water was identified as tlie 

risk driver contributing to tlie cumulative target organ HI for tliese receptors.

.\n offsite response action is warranted because tlie non-cancer risks for the oftsite resident child and 

adult resident exposed to ground water result in a total HI of four and tlu ee. respectiv ely . TCE was 

identified as the risk driver contributing to tlie cumulative target organ HI.

15.0 REMEDIAL ACTION OB.JECTIVES

The R.\(!)s for onsite and oftsite ground water and onsite soil gas prov ide a general description of what 

the Supeifund cleanup is designed to accomplish. These goals sene as tlie design basis for the selected 

remedy identified in tliis R(!)D.

39



,\rkla Terra 
Record of Decision

Aueusi 2()1S

15.1 Remedial Action Objective for the Site

The RAOs for tlie Site are (OTIE 2018):

a. Pievent human exposure to C(!)Cs in ground water tluough ingestion, dermal contact, and 

inlialation abov e lev els tliat are protectiv e of beneficial use (drinking water use):

b. Piotect future commercial industi ial occupants from adverse health effects that may result from 

exposure to PCE- and TCE-contaminated vapors within existing or new buildings or prevent 

unacceptable risks due to vapor intiusion into existing and new buildings (tliis R.\(!) will address 

all future onsite occupants and cunent industiial commercial worker risks tluough 

implementation of LUCs): and

c. Restore ground water quality to meet Florida's MCLs based on the classification of tlie aquiter as 

a potential source of drinking water.

15.2 Basis for Rationale for Remedial Action Objectives

The basis for the ground water R.\(!)s is to restore the Site ground water to drinking water lev els, which is 

the cunent and reasonably anticipated future beneficial ground water use. The basis for the ground water 

R.\(!)s is also to ensure that the cunent and future receptors are not exposed to contaminated ground water 

during tlie implementation of the remedy . EP.\ will generally initiate a response action if tliere is 

contamination above federal or state drinking water standards and it' the contaminated aquifer is being 

used for drinking puiposes. The cleanup goal for onsite and oftsite ground water is set at 3 pg L PCE and 

3 pg L TCE based on tlie State of Florida drinking water MCLs (Table 6). These goals are protectiv e of 

human healtli based on drinking water standards.

The basis for the soil gas and indoor air R.\(!) is to ensure that tlie Site industrial and commercial 

occupants are not exposed to PCE and TCE contaminated soil gas v apors abov e USEP.\ \'1SL. There are 

no cunent unacceptable soil gas vapor exposure or indoor aii' risks to onsite receptors. This R.\(!) will 

ensure tluough LUCs that onsite occupants are not exposed to unacceptable \'1SL values.

15.3 Risks Addressed by the Remedial Action Objectives

The risks associated with PCE and TCE contaminated ground water at the Site will be addressed by 

MN.\. Wlien the remedy is completed, the ground water will be restored to its beneficial use and Site 

occupants are not exposed to concentrations of PCE and TCE in ground water abov e acceptable healtli- 

based levels.



,\rkla Terra 
Record of Decision

Aueusi 2()1S

.\11 cancer risks estimated for tlie onsite residential receptors were within tlie EPA target risk range of 

1.0x10'^ to 1.0x10'^. The cunent future onsite industrial worker HQ) of two exceeded the HQ) of one and 

w ill be addressed by ICs prohibiting tlie use of ground w ater at tlie Site. The onsite non-cancer HQ) of 17 

for future onsite child and adult resident HQ) of 10 is greater tlian one and will be addressed by NINA.

The cumulative cancer risk associated with tlie hypotlietical cunent and future oftsite resident from 

ground water exposure to PCE and TCE is witliin tlie EPA target risk range of 1.0x10'^ to 1.0x10'^. Non­

cancer HI of four for the oftsite adult and non-cancer HI of tliree for oftsite child will be addressed by 

prov iding a municipal water supply and regulating tlie installation of water supply wells witliin the Site 

plume.

The EP.\ anticipates that the concenti ations of PCE and TCE in ground water will naturally attenuate 

below the State MCE. tlius reducing tlie non-cancer risk HQ) HI lev els to below one.

Wliile there are no identified unacceptable risks to cunent Site occupants from soil gas vapor exposure or 

indoor air. LUCs and monitoring will ensure tliat the Site occupants are not exposed to PCE or TCE v apor 

concentiations above unacceptable healtli-based levels.

16.0 DESCRIPTION OF ALTERNATIVES

Sev en alternativ es were dev eloped for the Site ((!)TIE 2018). Four of these alternativ es were dev eloped to 

address onsite ground water contamination and tliree of tliese alternatives were developed to address 

offsite ground water contamination. (!)GW .\ltemative 2 (MN.\ with ICs) and DGW .Alternative 2 

(.Alternate Municipal Water Supply with MN.A and ICs) describe tlie selected remedy presented in this 

R(!)D. These two were the prefened alternatives initially presented to tlie public in the Pioposed Plan 

(EP.A 2018). The following are tlie alternatives developed for tlie Site:

a. OGIVAlternative I - Xo Action

b. OGIV Alternative 2-MNA with IGs. (!)nsite ground water contamination plume is addressed by 

MN.A and ICs. ICs for (!)GW .Alternative 2 include requirements for no intmsive activ ities in tlie 

foimer ti eatment footprint, regulating installation of water supply wells, and requii ement for soil 

gas and A'l assessment sampling and possible engineering contiols to abate vapor mitigation 

tlueats.

c. OGIV Alternative 3 - Emulsified Zero Val ant Iron (EZll) Remediation Plus MNA with LUGs.

Targeted onsite ground water plume areas addressed by EZA'I along witli MN.A and LUCs.
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d. OGIVAhernative 4 - Pump and Treat with Ex Situ Air Stripping. Ground water plume addressed 

by extracting ground water tlirough pumps and treatment using aii' stripping technology and 

LUCs.

e. DGIVAlternative I - Eo Action

f. DGIV Alternative 2 -Alternate Water Snpplv (Municipal Water) Plus MNA with IGs. (!)ftsite 

ground w ater risks abated by use of municipal w ater and ICs. w hile tlie plume is addressed by 

MNA.

g. DGW Alternative S - Point of Entry (POE) Treatment Plus MNA with IGs. Treatment of oflsite 

ground water at each P(!)E to the residence using small carbon tieatment units and ICs.

16.1 Common Elements of Each Remedial Alternative

MNA and LUCs are common elements of each remedial alternative presented in the Pioposed Plan (EPA 

2018). except the no-action alternativ es and the pump-and-treat alternativ e. Treatment of ground water is 

specific to (!)GW .Alternative 4 - Pump and Treat and for DGW .Alternative 3 - P(!)E Treatment.

Monitored Natural Attenuation

The cunent ground water contamination in onsite and oflsite areas will be remediated with MN.A. .A 

monitoring program will be developed during the remedial action for the Site, which will dictate tlie 

frequency of sampling, wells to be sampled, and ev aluation of ground water witli respect to natural 

attenuation of tlie contaminants. The monitoring program will also include installation of peimanent sub­

slab subsurface vapor ports and sampling for soil gas. subs lab and indoor air to ev aluate contaminant 

concenti ations witli respect to protection of onsite occupants. EP.A Region 4 will perfoiTn the selected 

MN.A remedy sampling until tlie contaminants of concern achiev e tlieir cleanup standards applicable or 

relevant and appropriate requirements (.AR.ARs). .As identified in the Guidance for Evaluating 

Gompletion of Ground Water Restoration Remedial Actions. (!)SWER 9355.0-129. this will complete tlie 

remediation monitoring phase. Ground water monitoring would continue after the remediation monitoring 

phase is completed to verifv that cleanup levels for each C(!)C continue to remain at or below tlie cleanup 

level (i.e.. the attainment monitoring phase). Once the attainment monitoring is complete, tlie monitoring 

wells will be abandoned and tlie site will be closed out and deleted. Five A’ear Rev iews will continue until 

that time. MN.A remedy will be considered as completed when the concentration of PCE and TCE in the 

ground water is at or below the State MCE of 3 pg L in eight consecutive sampling events.
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Land Use Controls

ICs. such as an environmental covenant (EC) and governmental contiols (zoning and peimit reviews) will 

be implemented to protect tlie integrity of the ground water remedy and to prev ent unacceptable exposure 

to contaminated ground water and \'(!)C vapors from soil gas as part of tlie selected remedy. Constmction 

of a building or other stmcture ov er contaminated areas with \'(!)C soil gas may require mitigation 

systems or constmction tecliniques to prevent \'(!)C vapors entering the stmcture. Consultation witli EP.\ 

will be required for any such proposed on-site constmction to ensure it remains protectiv e of human 

health.

The ICs implemented at this Site will include, but are not limited to. the following:

• EC - In conjunction with tlie implementation of the remedy, tlie landowner will draft (with EP.\ 

assistance) and record an EC in the Hillsborough County of Register of Deeds tliat includes tlie 

following use restiictions and or inlbrmation:

Pi ohibits residential use of the property.

Pi ohibits installation of any ground water wells and prohibits consumptiv e uses of ground 

water on tlie Site propeity.

Pi ohibits any disturbance of remedy components on the Site property such as monitoring 

wells.

Includes Site map tliat delineates contaminated areas with potential for vapor intmsion and 

prohibits constmction of stmctures unless consultation with EP.\ in order to deteiTnine il' 

vapor mitigation is requiied.

• SIVFU'MD Zone Restriction on the Construction oflVeUs—The SWTWNID has a Memorandum 

of Understanding with EP.\ that gov erns the installation of any new residential or industrial wells 

on .\ikla Tena Piopeity Site and in tlie oft'site plume area. SWTWMD has been prov ided maps of 

the ground water plumes tliat will be used in the rev iew of any permit requests for installation of 

ground water wells.

16.2 Distinguishing Features of Each Remedial Alternative

Remedy components for each ground water alternative (except .Alternative 1) include MN.A. operations 

and maintenance, and LUCs.
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16.2.1 OGVV Alternative 1 - No Action

Estimated Time for Design Constniction: 

Estimated Time to Reach Remediation Goals. 

Estimated Capita! Costs:

Estimated Lifetime O&M Costs:

Estimated Total Present-Worth Costs: 

Discount Rate:

Number of Years Costs Are Projected:

Not applicable 

Not applicable 

Not applicable 

$0 

$0

Not applicable 

Not applicable

.Alternative 1 (No .Action) is requiied by the NCP (§300.430(e)(6)) and foiTns the baseline alternative 

against which the eftectiv eness of all otlier remedial alternativ es is ev aluated. Under tliis alternativ e, no 

monitoring or conti ol of contaminated ground water migration from tlie Site will take place. The 

magnitude of risks is likely to remain tlie same since contaminated soils and ground water will remain on 

the Site tliat pose a risk to human health. There is no treatment, containment. NIN.A. or LUC component 

for tliis alternativ e. Because contaminated soil and ground water will remain at tlie Site, a rev iew of tlie 

eftectiv eness and protectiv eness of tliis alternativ e will be conducted ev eiv fiv e years. This alternativ e 

will not comply with tlie .AR.ARs for the Site.

16.2.2 OGVV Alternative 2 - MNA with ICs

Estimated Time for Design Construction: 

Estimated Time to Reach Remediation Goals: 

Estimated Capita! Costs:

Estimated Lifetime O&M Costs:

Estimated Total Present-Worth Costs:

Discount Rate:

Number of Years Costs Are Projected:

4 weeks 

15 years 

$122,000 

$640,000 

$660,000

15 years

Under this alternative, onsite ground water will undergo NIN.A. Following are a list and descriptions of 

the remedy components for (!)G\V .Altemativ e 2.

Ground Water Contamination

a. Treatment Component - There is no treatment component to this alternative. (!)nsite ground water 

will undergo natural attenuation until the concentrations of PCE and TCE in ground water are 

equal to or lower than 3 pg L. The eftectiv eness of NIN.A will be monitored tlirough a ground
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water sampling and soil gas sampling protocol, until cleanup levels are achieved. Because 

contaminated ground water will remain at the Site, a rev iew of the eftectiv eness and 

protectiveness of (!)GW .AJtemative 2 will be peifoiTned every five years as required by S.\RA.

b. Od-M Component - .\11 monitoring wells require periodic ev aluation of theii' integrity, 

functionality , as well as maintenance, il'any. of well casings, locks, etc.

c. LUC Component - ICs. such as deed restrictions and legal conti ols. will be implemented to 

protect tlie integrity of tlie remedy and protect the human population.

16.2.3 OGVV Alternative 3 - EZVI Remediation Plus MNA with ICs

Estimated Time for Design Constniction: 

Estimated Time to Reach Remediation Goals: 

Estimated Capita! Costs:

Estimated Lifetime O&M Costs:

Estimated Total Present-Worth Costs: 

Discount Rate:

Number of Years Costs Are Projected:

6 months 

13 years 

$546,000 

$590,000 

$1,090,000

13 years

Under this alternative, ground water will be tieated witli micro- or nano-scale iion particles suspended in 

a water-in-oil emulsion (vegetable oil emulsion). In addition to iion particles, ground water will be 

amended witli new microorganisms to assist with biodegradation. New wells will be installed for adding 

iron particles and microorganisms. Because of underly ing Karst geology and potentially unknown 

sinklioles. EZ\'I may requiie additional time than estimated for alternate completion and achievement of 

remedial goals (RGs). This alternative will requiie periodic injections of EZ\'I and microorganisms and 

ev aluation of its peiformance.

a. Treatment Component - (!)nsite ground water will be tieated with EZ\'I and supplemented with 

microbes for the water to undergo natural attenuation until the concentiations of PCE and TCE in 

ground water is equal to or lower than 3 pg L. The eftectiveness of EZM and MN.\ will be 

monitored tluough ground water and soil gas sampling, until cleanup levels are achieved.

Because contaminated ground water will remain at tlie Site, a rev iew of tlie eftectiv eness and 

protectiveness of (!)GW .Alternative 3 will be peifoiTned every 5 years as required by S.AR.A.

b. O&M Component - The injection wells and monitoring wells requii e periodic maintenance and 

reinti oduction of EZM and microbes based on the results of tlie monitoring program.
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c. LUC Component - ICs. such as deed restrictions and zoning, will be implemented to protect tlie 

integrity of the remedy and protect the human population.

16.2.4 OGVV Alternative 4 — Pump and Treat with Ex Situ Air Stripping

Estimated Time for Design Constniction: 

Estimated Time to Reach Remediation Goals: 

Estimated Capita! Costs:

Estimated Lifetime O&M Costs:

Estimated Total Present-Worth Costs: 

Discount Rate:

Number of Years Costs Are Projected:

9 months 

If) years 

$1,139,000 

$'60,000 

$1,960,000 

'%

10 years

Under this alternative, the contaminated ground water plume is addressed tluough extiaction and tlien 

treated by .Air Stripping technology to remove \'(!)Cs. .Aii' stripping technology is typically used for \'(!)C 

removals, but due to Site's Karst geology and potential for back-dil'fusion at tlie Site, otlier alternatives 

were also evaluated to treat ground water contamination.

a. Treatment Component - Contaminated ground water will be extracted tluough pumps and will be 

treated using air shipping tecluiology. New extraction wells will be installed based on design 

requirements and extiacted water will be heated by aii' shipping tecluiology until the 

concenhations of PCE and TCE in ground water equal to or lower tlian 3 pg L. Treated water will 

be discharged following all local requiiements.

b. O&M Component - Pumps and treatment systems will be operated on a continuous basis and will 

require routine maintenance of equipment as long as tlie remedy is in-place. Dedicated crew or 

dedicated automated equipment with periodic checks will be required under this .Alternativ e.

c. LUC Component - ICs. such as deed restrictions and zoning will be implemented to protect the 

integrity of tlie remedy and protect the human population.

16.2.5 DGVV Alternative 1 — No Action

Estimated Time for Design Construction: 

Estimated Time to Reach Remediation Goals: 

Estimated Capita! Costs:

Estimated Lifetime O&M Costs:

Estimated Total Present-Worth Costs:

Not applicable 

Not applicable 

Not applicable 

$0 

$0
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Discount Rate:

Number of Years Costs Are Projected:

Not applicable 

Not applicable

DGW .AJternative 1 (No Action) is required by the NCP (§300.430(e)(6)) and foiTns tlie baseline 

alternativ e against which the effectiv eness of all other remedial alternativ es is ev aluated. Under tliis 

alternativ e, no monitoring or control of contaminated offsite ground water will take place. The magnitude 

of risks is likely to remain tlie same since contaminated ground water will remain offsite and pose a risk 

to human health. There is no treatment, containment. NfN.A or LUC component for tliis alternative. 

Because contaminated ground water will remain offsite, a rev iew of tlie effectiv eness and protectiv eness 

of this alternativ e will be conducted ev eiy fuv e years. This alternativ e will not comply with tlie .\R.\Rs 

for the Site.

16.2.6 DGW Alternative 2-Alternate Water Supply (Municipal Water) Plus MNA with ICs

Estimated Time jor Design Constniction 

Estimated Time to Reach Remediation Goals: 

Estimated Capita! Costs:

Estimated Lifetime O&M Costs:

Estimated Total Present-Worth Costs: 

Discount Rate:

Number of Years Costs Are Projected:

6 months

15 years (ground water)

$133,000

$530,000

$580,000

15 years

Under this alternative, residents will be hooked up to municipal water supply system while the offsite 

ground water will undergo MN.\. Follow ing is a listing and descriptions of the remedy components for 

DGW .\lternative 2.

a. Treatment Component - There is no tieatment component under tliis alternative. (!)ffsite ground 

water will undergo natural attenuation until the concentiations of PCE and TCE in ground water 

equal to or lower tlian 3 pg L. The effectiveness of MN.\ will be monitored tluough sampling 

until cleanup levels are achieved. Because contaminated ground water will remain offsite, a

rev iew of the effectiv eness and protectiv eness of DGW .AJternativ e 2 will be peifoiTned ev eiv 

five years as requiied by S.AR.A.

b. O&M Component - Under this alternative, tliere is no operations and maintenance component.

c. LUC Component - ICs. such as water well installation restrictions, will continue to be 

implemented to protect the integrity of the remedy and protect the human population.
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16.2.7 DGVV Alternative 3 - Point of Entry (POE) Treatment plus MNA with ICs

Estimated Time for Design Constniction: 

Estimated Time to Reach Remediation Goals: 

Estimated Capita! Costs:

Estimated Lifetime O&M Costs:

Estimated Total Present-Worth Costs: 

Discount Rate:

Number of Years Costs Are Projected:

3 months 

15 years 

$42,000 

$'90,000 

$695,000 

'%

15 years

Under this alternative, ground water will be heated using carbon filters and ICs will be enlbrced.

a. Treatment Component - (!)ftsite ground water will be heated with a small carbon filter installed in 

the pipeline before it enters each residence. This alternativ e will requiie periodic change of in-line 

filters by the resident. (!)ffsite ground water will undergo natural attenuation until tlie 

concenhations of PCE and TCE in ground water equal to or lower tlian 3 ^g L.

b. O&M Component - The eflectiveness of tlie carbon filter in reducing PCE and TCE 

concenhation is dependent upon timely replacement of the carbon filters. The EP.\ will maintain 

filters for (!)&M of DGW .AJternative 3 for 10 years, after which tliev will be maintained by FDEP 

until remedy goals are achieved. This alternative will also include MN.\ and the ground water 

will be monitored until cleanup lev els are achiev ed. During the remedy, a rev iew of tlie

eflectiv eness and protectiv eness of DGW .AJternativ e 3 will be performed ev ery fiv e years as 

required by S.AR.A.

c. LUC Component - ICs. such as water well installation restrictions, will continue to be 

implemented to protect the integrity of the remedy and protect the human population.

16.3 Other Common Elements and Distinguishing Features of Each Alternative

Common elements and distinguishing features unique to each alternative include key .AR.ARs. long-teiTn

reliability of tlie remedy, and use of presumptiv e remedies.

Chemical-specific .AR.ARs (Table 7) and action-specific .AR.ARS (Table 8) present the .AR.ARs pertaining 

to tlie main elements of each of the remedial alternativ es. Sev eral of tlie remedial alternativ es hav e 

elements in common, including and monitoring requiiements.
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16.3.1 Key Applicable or Relevant and Appropriate Requirements

(;)GW .\lternati\e 1 and DGW .\ltemati\e 1 would not comply with tlie .\R.\Rs for tlie Site. The (;)GW 

.\ltemati\e 2 MN.\. (;)GW .\ltemati\e 3 - EZ\'I. DGW .\ltemati\e 2 .\ltemate Water Supply and MN.\. 

and DGW .Alternative 3 - P(!)E Treatment and NIN.A will all comply witli all federal and state .AR.ARs 

related to NIN.A monitoring and State MCLs. (!)GW .Alternative Pump and Treat witli .Air Stripping 

teclinologv complies with all federal and state .AR.ARs related to National Pollutant Discharge 

Elimination System (NPDES). MCLs. and ah' emissions.

16.3.2 Long-Term Reliability of the Remedy

The magnitude of risks at tlie Site for No .Action .Alternativ es ((!)GW .Alternativ e 1 and DGW 

.Alternativ e 1) will likely remain the same, since contaminated ground water will continue to pose a risk to 

human healtli because no LUCs will be in place. .All other alternatives will efl'ectively treat ground water 

contamination. Ground water monitoring tluough a pre-designed monitor plan will assess tlie long-teiTn 

eflectiveness of all alternatives except OGW and DGW .Alternative 1. The mobilitv of the contaminants 

will not be addressed by any of tlie alternativ es, but LUCs set in place will reduce risks associated with 

exposure to contaminated ground water.

16.3.3 Quantities of Untreated Wastes

Because of Karst geology and existing sinklioles. the quantity of unti eated waste is unknown at the Site.

16.3.4 Site Preparation Activities Common/Specific to Each Alternative

Site preparation activ ities common to alternatives (!)GW 2. (!)GW 3. and (!)GW 4 are:

a. .Abandonment of exti action wells and MW-1 monitoring well, and installation of replacement 

well for MWl

The following Site preparation activ ities are specific to alternativ e (!)GW 4 - Pump and Treat with .Aii' 

Stripping:

a. Treatment system building, office trailer, electrical seiv ice. installation of extraction wells, 

constmction of h eated water discharge system, and securitv measures will be implemented
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16.4 Expected Outcomes of Each Alternative

The implementation and completion of tlie remedy for ground water under (!)GW .Alternatives 2. 3. and 4. 

and under DGW .Alternatives 2 and 3 will allow the Site to be developed to its cunent use. which is both 

residential and commercial use. The design and constmction of (!)GW .Alternatives 2 and 3 is estimated to 

take two months, while the estimated time for (!)GW 4 is estimated to take five to six montlis. The design 

and constiuction of oflsite ground water alternatives (!)GW .Alternatives 2 and 3 are estimated to take four 

months. The site and oflsite residential areas can reuse ground water when the cleanup levels specified in 

this R(!)D are achieved.

17.0 COMP ARATIVE ANALYSIS OF ALTERNATIVES

The remedial alternatives for tlie Site were evaluated using the nine NCP criteria. These nine criteria are 

categorized into tliree groups: tlireshold. balancing, and moditVing. The tlueshold criteria must be met in 

order for an alternativ e to be eligible for selection. The tlireshold criteria are ov erall protection of human 

health and the env ironment and compliance with .ARARs. The balancing criteria are used to weigh major 

tradeofls among alternatives. The five balancing criteria are long-teiTn eftectiveness and permanence: 

reduction of toxicity, mobility or v olume tlu ough treatment: shoi1-teiTn eftectiv eness: implementability: 

and cost. The modilying criteria are state acceptance and community acceptance. Table 9 (Evaluation 

Criteria for Supeifund Remedial .Alternatives) briefly describes tlie evaluation criteria.

Tluee onsite ground water remedial alternatives and two oflsite ground water alternatives were evaluated 

in tlie FS for the Site ((9TIE 2018). Table 10 (Comparison of Remedial .Alternatives - (9nsite Ground 

water) and Table 11 (Comparison of Remedial .Alternativ es - (!)ftsite Ground water) summarizes how 

these alternatives comply with the nine evaluation criteria specil'ied in the NCP §300.430(t)(5)(i).

Follow ing is a comparativ e analysis of the remedial alternatives.

17.1 Overall Protection ofHuman Health and the Environment

Each alternative was evaluated in teiTns of: (a) its overall protection of human healtli and tlie 

env ironment, and (b) how risks posed tluough each exposure patliway are eliminated, reduced, or 

controlled tluouali treatment and ICs.

(!)GW .Alternativ e 1 and DGW .Alternativ e 1 (No .Action) are not protectiv e of human health or tlie 

env ironment since no ti eatment component or LUCs are part of these alternativ es. .All otlier onsite and 

offsite ground water alternatives ((!)GW .Alternatives 2. 3. and 4. and DGW .Alternatives 2 and 3) are all
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protectiv e of human healtli and the env ironment by eliminating, reducing, or conti olling risks posed by 

the Site tluough NINA or treatment of ground water contaminants, and ICs.

(!)GW .AJternatives 2 and 3 and DGW .AJternatives 2 and 3 will prov ide both short- and long-teiTn 

protection of future users of tlie Site and nearby residents by natural attenuation coupled with LUCs. 

(!)GW .AJternative 4 prov ides both short- and long-teiTn protection tlirough active treatment but tlie 

amount of back-diftusion of contaminants and presence of sink-holes will be the deteiTnining factors in 

this evaluation. (!)GW .AJternative 2 for onsite ground water contamination and DGW 2 .Alternative for 

offsite ground water contamination would prov ide the greatest protection since tlie tieatment tlirough 

natural attenuation occurs in-situ and no wastes would be generated.

(!)GW .Alternatives 2 and 3 and DGW .Alternatives 2 and 3 are all protective of human health and the 

env ironment by eliminating, reducing, or controlling risks posed by the Site tluough NIN.A and LUCs for 

the ground water.

17.2 Compliance with .ARARs

Section 121(d) of CERCL.A as amended, specifies, in part, tliat remedial actions for cleanup of hazardous 

substances must comply with requirements and standards under federal or more stringent state 

env ironmental laws and regulations that are .ARARs to the hazardous substances or particular 

ciicumstances at a site or obtain a waiver. [See also 40 C.F.R § 300.430(f)( l)(ii)(B) and 430(f)(5)(ii)(B) 

and (C)]. .AR.ARs include only federal and state env ironmental or facility siting laws regulations and do 

not include occupational safety or worker protection requiiements. Compliance with (!)SH.A standards is 

required by 40 C.F.R. § 300.150: tlierefore. the CERCL.A requiiement for compliance with or wav ier of 

.ARARs does not apply to (!)SH.A standards.

".Applicable requiiements." as defined in 40 C.F.R. § 300.5. are tliose cleanup standards, standards of 

control, and other substantive requiiements. criteria, or limitations promulgated under federal 

env ironmental or state env ii onmental or facility siting laws that specifically address a hazardous 

substance, pollutant, or contaminant, remedial action, location, or other circumstance at a CERCL.A site. 

(!)nlv tliose state standards tliat are identified by the state in a timely manner and that are more stiingent 

than federal requirements may be applicable.

"Relevant and appropriate requiiements." as defined in 40 C.F.R. § 300.5. means tliose cleanup standards, 

standards of control, and other substantiv e requii ements. criteria, or limitations promulgated under federal
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env ironmental or state env iionmental or facility siting laws that, while not "applicable" to a hazardous 

substance, pollutant, or contaminant, remedial action, location, or other circumstance at a CERCLA site, 

address problems or situations sufficiently similar to those encountered at a CERCLA site tliat their use is 

well-suited to the particular site. (!)nly those state standards that are identified by the state in a timely 

manner and that are more sti ingent tlian federal requiiements may be relev ant and appropriate.

ARARs Categories

For puiposes of ease of identil'ication. EP.\ has created tliree categories of .\R.\Rs: chemical-, location-, 

and action-specific.

.\ction-specific .\R.\Rs are usually teclinology-based or activ ity-based requiiements or limitations that 

control actions taken at hazardous waste sites. .\ction-specil'ic requiiements often include perfoiTnance. 

design and controls, or resti ictions on particular kinds of activ ities related to management of hazardous 

substances, .\ction-specific .\R.\Rs are ti iggered by tlie ty pes of remedial activ ities and types of wastes 

that are generated, stored, tieated. disposed, emitted, discharged, or otherw ise managed.

Chemical-specific .\R.\Rs are usually health or risk based numerical values limiting the amount or 

concentiation of a chemical that may be found in. or discharged to. tlie env ii onment. The SDW.\ MCLs 

at 40 C.F.R. Part 141 and the state or federal ambient water quality criteria established under Section 303 

or 304 of tlie Clean Water .\ct are examples of chemical-specific .\R.\Rs that are used to establish 

remediation lev els for restoration of ground water and suiface water that are current or potential sources 

of drinking water. [See 40 C.F.R. §§ 300.430(e)(2)(i)(B). (C). & (E).]

In accordance witli 40 C.F.R. § 300.400(g). EPA and FDEP have identified the potential .\R.\Rs and 

TBCs for the evaluated alternatives in the 2018 Remedial Investigation Feasibility Study Report.

Tables 9-1 and 9-2. The tables list the chemical- and action-specific .\R.\Rs TBCs for remedial actions in 

the evaluated alternatives, respectively .

The No .\ction .AJternatives ((!)GW .AJtemative 1 and DGW .AJtemative 1) do not comply witli .\R.\Rs. 

.\11 remaining onsite ground water and oft'site ground water alternativ es will comply with all .\R.\Rs. 

Under (!)GW .AJtemative 4. the PCE and TCE contaminated ground water would be extiacted and treated 

to achiev e tlie MCE v alue of 3 pg L for botli the contaminants and the treated water will be discharged to 

tlie storm water system tlirough a peiTnitted process. (!)GW .Alternatives 2 and 3 and DGW .Alternatives 2 

and 3 would comply with all .AR.ARs once tlie cleanup level of 3 pg L in tlie ground water is achieved.
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17.3 Long-Term Effectiveness and Permanence

Long-teiTn eftectiv eness and permanence refers to expected residual risk and the abilih of a remedy to 

maintain reliable protection of human health and the env ironment ov er time once cleanup lev els hav e 

been met. This criterion includes the consideration of residual risk that will remain on-site following 

remediation and the adequacy and reliability of controls.

No .\ction .Alternatives (!)GW 1 and DGW 1 do not prov ide long-teiTn eftectiveness and peimanence. .All 

other alternatives prov ide long-term effectiveness and peimanence tluough natural attenuation process or 

treatment process.

The selected remedy described in tliis R(!)D (NIN.A) for botli onsite and oftsite ground water 

contamination is used in (!)GW .Alternative 2 and DGW .Alternative 2. which will prov ide long-teiTn 

peiTnanence by natural attenuation process of PCE and TCE contaminated ground water. These 

alternatives prov ide tlie greatest degree of long-teiTn eftectiveness and permanence compared to the other 

alternativ es. ICs regulating tlie installation of new wells and prov iding hookups to municipal water will 

protect human health. .A ground water monitoring plan involv ing sampling for site contaminants, its 

daughter compounds, and MN.A parameters under (!)GW .Alternative 2 and DGW .Alternative 2 will assess 

the long-term effectiv eness of tlie selected remedy. LUCs will prov ide long-teiTn protection of future Site 

users and nearby residents until natural attenuation restores tlie aquifer to MCE levels.

For (!)GW .Alternative 4 (Pump and Treatment), tlie long-teiTn eftectiveness and peiTnanence is provided 

tluough active treatment process, which will restore the giound water to MCE levels. The ability of (!)GW 

.Alternativ e 4 remedy to maintain reliable protection of human healtli and the env ironment ov er time, once 

cleanup lev els hav e been met is dependent upon tlie back-dift'usion of contaminants into ground water due 

to adsoiption and desoiption processes.

17.4 Reduction in Toxicity, Mobility, and Volume

MN.A remedy is not considered as a treatment alternativ e. Pi ev iouslv accomplished NTCR.A inv olv ing 

ERH treatment did reduce the toxicity and volume contamination in soils. The selected MN.A remedy will 

reduce the toxicity of C(!)Cs tlu ough the natural attenuation process w ithout activ e treatment. MN.A does 

not reduce the mobility of v olume of contamination. Tlie anticipated peifoirnance of tlie remedy with 

respect to reduction of toxicity , mobility , or v olume tluough treatment is ev aluated for those altemativ es
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that inv olv e ti eatment. The (!)GW .AJtemativ e 4 will result in the reduction of toxicity, mobility, and 

v olume of the contamination tlu ough activ e treatment process.

17.5 Short-Term Effectiveness

Shoi1-teiTn eftectiv eness addresses the period of time needed to implement tlie remedy and any adv erse 

impacts tliat may be posed to workers, the community, and the env ironment during constiuction and 

operation of the remedy until cleanup lev els are achiev ed.

(!)GW .Alternative 1 and DGW .Alternative 1 does not prov ide short-teim eftectiveness and all risks to 

onsite workers and nearby residents associated with contaminated ground water will remain. (!)GW 

.Alternative 2 and 3 and DGW .Alternative 2 (NIN.A witli ICs) pose minimal short-teim risks, as tliese 

alternativ es do not inv olv e consti uction activ ities except for installation of monitoring wells and 

abandonment of old wells. LUCs under tliese alternativ es prov ide shoil-teim eftectiv eness until the 

cleanup levels are achieved. (!)GW .Alternative 4 will involve constiuction of a pump-and-treat system and 

may pose minimal lev el of adv erse impacts to tlie consti uction workers. Howev er, this teclinologv is 

widely used in the industiy and tlie workers doing constiuction follow all applicable safety precautions to 

av oid any adv erse impacts during constiuction or implementation of the remedy.

The time to implement and complete the remedial action for (!)GW .Alternatives 2 is estimated at 15 years. 

The time to implement and complete (!)GW .Alternative 3 is estimated at 13 years and at 10 years for 

(!)GW .Alternative 4. The time to implement DGW .Alternative 2 and 3 is estimated at 15 years. (!)GW 

.Alternative 4 involves potential shoil-teim risks from handling contaminated ground water during 

constiuction activ ities.

The shoi1-teiTn risks include deimal contact with contaminated ground water, inlialation of v apors and 

dust, and dangers associated witli operating material-handling and processing equipment and loading 

activities.

These onsite risks will be mitigated by implementing a project-specillc Healtli and Safety Plan to 

minimize exposure as well as by peiforming remedial tasks following best management practices. Nearby 

residents also might be at risk due to inlialation of fugitiv e emissions during the implementation of tlie 

selected remedy. These risks can be mitigated tluough aii' monitoring and dust suppression techniques, 

which will be established during the remedial design for the selected remedy.
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17.6 Implementability

The teclinical and administiativ e feasibility of a remedy from design tlu ough constmction and operation 

is addressed by the implementability of the remedy. Factors such as av ailability of sen ices and materials, 

administiative feasibility, and coordination with other governmental entities are also considered under 

implementability of a remedy.

(!)GW .Alternative 1 and DGW .Alternative 1 are easily implemented, and do not require any actions otlier 

than statutoiy five-year rev ievvs. The remedial actions for onsite (!)GW .Alternatives 2 and 3 can be easily 

implemented as they inv olv ed installation of new monitoring wells and abandonment of some existing 

monitoring wells. Installation and abandonment of wells is a routine task tliat has been successfully 

implemented at many Supeifund sites. Introduction of zero-v alent iron and microbial organisms is also a 

routine task successfully implemented at many supeifund sites.

(!)GW .Alternative 4 (Pump and Treat) teclinologv has been successfully implemented at other Supeifund 

sites to tieat similar ground water A'(!)C contaminants. Implementation requiies relatively simple process 

equipment tliat is easy to constmct and operate. (!)peration of the eailh-mov ing equipment will require 

engineering measures to contiol air emissions, fugitive dust, runoff, erosion, and sedimentation.

DGW .Alternativ e 2. which inv olv es hooking up residents to municipal water and NIN.A of ground water 

is easily implementable and does not inv olv e any handling of contaminated ground water, as the water 

line installation will be above the contaminated aquil'er.

17.7 Cost

Estimated costs associated with each of the remedial alternatives are summarized in Table 12 (Remedial 

.Alternatives Cost Summaiy). The estimated costs associated with tlie selected remedy (!)GW .Alternative 2 

and DGW .Alternative 2 are detailed in .Appendix B (Cost Estimate Details for Selected Remedy). (!)GW 

.Alternative 4 is the most expensive remedy, estimated at $2,100,000. (!)GW .Alternative 3 is estimated at 

$1,250,000. DGW .Alternative 3 is estimated at $910,000.

(!)GW .Alternative 2 and DGW .Alternative 2. tlie selected remedy described in this R(!)D. are tlie least 

expensive and are estimated at $840,000 and $730,000. respectively.

(!)GW .Alternative 1 and DGW .Alternative 1 have very minimal costs in that no remedial actions will be 

peifoiTned. Tlie cost for (!)GW .Alternative 4 is high because it involves active extraction and treatment of
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ground water for several years, as well as discharge of the treated water. Costs for (!)GW .AJternatives 2 

and 3 difter because of tlie addition of nutrients and biological organisms under (!)GW .AJtemativ e 3.

Costs for DGW .AJternatives 2 and 3 difter because DGW .Alternative 2 involves peimanent hookup to 

municipal water v ersus DGW .Alternativ e 3. which inv olv es replacement of carbon water fillers on a 

routine basis (O&M Cost).

(!)GW .Alternative 2 and DGW .Alternative 2 costs are tlie lowest of the full-scale remedial actions because 

contaminated ground water undergoes natural attenuation and does not involve any active treatment 

components and costs.

17.8 State Acceptance

The State of Florida, represented by the FDEP. agrees witli EP.A's decision to implement onsite ground 

water alternative (!)GW .Alternative 2 (NIN.A with ICs) and downgradient ground water alternative DGW 

.Alternative 2 (.Alternate Municipal Water Supply with MN.As and ICs). The FDEP has participated in the 

development of tliis R(!)D and thek concunence is anticipated. The FDEP prov ided teclinical support to 

EP.A during the implementation of the R1 FS. Pi oposed Plan (EP.A 2018). and this R(!)D.

17.9 Community Acceptance

EP.A conducted a public meeting on June 27. 2018. to present the Pi oposed Plan (EP.A 2018) to tlie 

public. EP.A presented (!)GW .Alternative 2 (MN.A witli ICs) for the onsite ground water and DGW 

.Alternative 2 (.Alternate Municipal Water Supply with MN.As and ICs) for the downgradient oft'site 

ground water as tlie prefened alternatives for the Site. Based on comments received during the public 

meeting and those received during the 30-day public comment period, the community accepted (!)GW 

.Alternative 2 and DGW .Alternative 2.

17.10 Summary of Comparative Analysis of Alternatives

Four onsite and tluee oft'site ground water remedial alternatives were fully evaluated during the FS for the 

Site. The No .Action alternatives. (!)GW .Alternative 1 and DGW .Alternative 1. were evaluated as required 

by tlie NCP. but were eliminated from further consideration as a v iable remedial alternative. (!)GW 

.Alternatives 2. 3. and 4 and DGW .Alternatives 2 and 3 all meet the R.A(!)s identified for the Site and 

comply with all .AR.ARs.
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The (!)GW .AJtemative 2 and DGW .AJtemative 2. the selected remedies presented in this R(!)D. meet all of 

the statutoiT criteria for a remedial action and is the remedy prefened by tlie public. The (!)GW 

.AJtemative 2 and 3 and DGW .Alternative 2 are the most protective, because after the completion of tlie 

remedy, tlie Site can be immediately developed for beneficial use. .All alternatives result in the reduction 

of toxicity and v olume due to natural attenuation or activ e treatment process. (!)GW .Alternativ es 1. 2. 

and 3 and DGW .Alternatives 1. 2. and 3 do not reduce the mobility of the contaminants. OGW 

.Alternativ e 4 will reduce the mobility and v olume of tlie contamination tlu ough activ e treatment process.

18.0 PRINCIP.AL THRE.AT WASTES

Those source materials considered to be highly toxic or highly mobile, which generally cannot be 

contained in a reliable manner or would present a signiJ'icant risk to human health or the env ironment 

should exposure occur, are considered as principal tlireat wastes. The NCP establishes an expectation that 

EP.A will use treatment to address tlie principal tlueats posed by a site wherever practicable [NCP 

§300.430(a)(l)(iii)(.A)]. IdentiJying principal tlireat wastes combines concepts of botli hazard and risk.

The manner in which principal tlueats are addressed generally will deteiTnine whetlier the statutoiv 

preference for tieatment as a principal element is satisfied.

Non-principal tlueat wastes are those source materials tliat generally can be reliably contained and that 

would present only a low risk in tlie ev ent of exposure.

The principal tlu eat waste was addressed by the NTCR.A. which remov ed approximately 1.500 pounds of 

A'(!)Cs in soil and ground water up to deptlis of 50 ft bgs. Residual A'(!)C contamination is located at 

depths below the water table and is now considered ground water contamination rather tlian soil 

contamination. Contaminated ground water generally is not considered a source material. The NCP 

establishes a difterent expectation for remediating contaminated ground water: that is. to return usable 

ground water to tlieii' beneficial uses in a time frame that is reasonable given the particular circumstances 

of the site.

19.0 SELECTED REMEDY

The EP.A's selected remedy for tliis Site's ground water is (!)GW .Alternative 2 (MN.A witli ICs) for onsite 

areas and DGW .Alternative 2 (.Alternate Municipal Water Supply witli MN.A witli ICs) for 

downgradient oftsite areas. Under these alternatives, the ground water will undergo natural attenuation
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process, while tlie tlu eat from exposure to residents w ill be addressed tlu ough supply of w ater by 

municipal system and LUCs.

19.1 Summary of the Rationale for the Selected Remedy

Botli onsite (!)GW .Alternativ e 2 and oft'site DGW .Alternativ e 2 are protectiv e of human health and the 

env ironment. meet all federal and state .AR.ARs. and meet all of the R.A(!)s tlu ough attainment of cleanup 

levels. These alternatives were selected over tlie other alternatives because they are easily implemented, 

expected to achieve substantial and long-term peimanence and risk reduction tluough treatment, and are 

expected to allow the property to be used for the reasonably anticipated future land use. Remedial design 

will set quarterly, bi-annual, or annual ground water. The A'l monitoring program is required for tlie 

selected remedy since contaminants above health-based levels will remain at the Site until the R.A(!)s are 

achieved.

The selected remedial alternatives ((!)GW .Alternative 2 and DGW .Alternative 2) prov ide the best 

tradeofts between alternatives witli respect to tlie balancing and modifying criteria. Based on public 

comments received during tlie public meeting held by EP.A to present the Pioposed Plan (EP.A 2018) and 

comments received during tlie public comment period, tlie public prefers (!)GW .Alternative 2 and DGW 

.Alternativ e 2.

19.2 Description of the Selected Remedy

The selected remedy is described below. .Any changes to the remedy described in tliis R(!)D would be 

documented using a teclinical memorandum in tlie .Administrativ e Record, an Explanation of Significant 

Dift'erences. or a R(!)D .Amendment, as appropriate and consistent witli the applicable regulations.

19.2.1 OGVV Alternative 2 - MNA with ICs (Onsite Groundwater)

NIN.A will be implemented onsite ((!)TIE 2018) along witli LUCs to protect onsite receptors until the 

contaminant concentrations in ground water are reduced to acceptable levels. Under tliis alternative, a 

ground water and soil gas. sub-slab, and indoor air sampling and monitoring program will be developed 

and implemented. NIN.A activ ities will be discontinued when PCE and TCE concentiation in onsite 

ground water attain the cleanup levels identil'ied in Table 6 in accordance with tlie Guidance for 

Evaluating Completion of Ground Water Restoration Remedial Actions. (!)SWER 9355.0-129. Section 

12.4.5 presents the v arious ev idence supporting the use of NIN.A as remedy and identifies tlie way that tlie 

Site complies witli these criteria.
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The State of Florida considers the ground water in the Site area as a ground water resource. How ev er, 

witli the continuation of ICs. EPA does not expect that tlie onsite area will be used as a potable source of 

water in the near future. Some of tlie residents liv ing downgradient of the Site use ground water as 

potable water, which is addressed in the oftsite selected remedy described in the next subsection.

Based on tlie most recent ground water data, the contaminated ground water plume has split into onsite 

and oftsite plumes. The onsite plume is localized and extends over a relatively small area outside the Site 

boundaiT. The contaminated ground water will not exert a long-term deti imental impact on available 

water supplies or otlier env iionmental resources. Tlie EP.\ believes that MN.\ and ICs can be effectively 

implemented at the Site.

Monitoring Program

\ ground water, soil gas. sub slab, and indoor air monitoring program will be developed for the Site. The 

program will specily the location, frequency, and type of samples and measurements necessaiy to 

ev aluate w hether tlie remedy is performing as expected and is capable of attaining R.\(!)s. Some of the 

key elements of the monitoring program include:

• Gatlier ground water inl'oiTnation to demonstrate that natural attenuation is occuning as expected:

• Identity and monitor daughter products of PCE and TCE to evaluate MN.\:

• \'erit\ that the onsite plume is not expanding beyond tlie Site boundaiy:

• Demonstiate that the LUCs are effective in protecting onsite receptors: and

• DeteiTnine tlie achievement of MCLs.

The key element of soil gas. sub slab, and indoor aii' monitoring will include installation of tliree or more 

peiTnanent sub-slab v apor ports in and sun ounding tlie former ERH treatment area and collection of 24- 

hour sub-slab ail' samples to v erity that tlie soil gas v apors are reducing and are protectiv e of human 

health. The soil gas monitoring would also include collection of sub slab and indoor air samples from one 

or more onsite business to ensure that business occupants are not being exposed to soil gas vapors due to 

possible sti'uctural changes in tlie building, natural aging of stiuctures. or from any intmsive activ ities 

conducted on tlieii' property. The puipose of tliis monitoring will be to ensure that tlie remedy is. or will 

continue to be. protectiv e of human health and the env ironment
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19.2.2 DGVV Alternative 2 - Alternate Water Supply (Municipal Water) Plus MNA and ICs 

(Downgradient Area)

EP.\ will coordinate witli the local water utility agency to supply residents with access to tlie municipal 

water supply system. The ground water IC tliat gov erns the installation of water wells will continue to be 

implemented to minimize exposure to contaminated ground water. MN.\ will be implemented in the 

offsite plume and will be monitored tlu ough a ground water monitoring program. MN.\ monitoring of 

offsite ground water will be discontinued when tlie PCE and TCE concentration in oflsite ground water 

monitoring wells attain the cleanup levels, identified in Table 6 in accordance witli the Guidance for 

Evaluating Completion of Ground Water Restoration Remedial Actions. (!)SWER 9355.0.

Monitoring Program

\ ground water monitoring program will be developed that will specifv tlie location, frequency, and tvpe 

of samples and measurements necessaiy to ev aluate whetlier tlie remedy is peifoiTning as expected and is 

capable of attaining R.\(!)s. Some of tlie key elements of the monitoring program include:

• Gatlier inlbrmation to demonstrate that natural attenuation is occurring as expected:

• Identity and monitor daughter products of PCE and TCE to ev aluate MN.\:

• \'erit\ that the onsite plume is not expanding beyond tlie Site boundaiy :

• Demonstiate that the LUCs are eftective in protecting onsite receptors: and

• DeteiTnine tlie achiev ement of cleanup lev els as prov ided Table 6.

19.2.3 Selected Remedy O&M

The selected remedy for ground water will inv olv e installation of up to fiv e monitoring wells and 

maintenance of the wells during the implementation of the remedy.

19.2.4 Land Use Controls

ICs. such as an EC and governmental controls (zoning and peiTnit reviews), will be implemented to 

protect tlie integrity of tlie ground water remedy and to prev ent unacceptable exposure to contaminated 

ground water and \'(!)C v apors from soil gas as part of the selected remedy. Constmction of a building or 

other stmcture over contaminated areas with \'(!)C soil gas may requiie mitigation systems or constmction 

tecliniques to prevent \'(!)C vapors entering the stiucture. Consultation witli EP.\ will be required for any 

such proposed on-site constmction to ensure it remains protectiv e of human health.

The ICs implemented at this Site will include, but are not limited to. the following:
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• EC - In conjunction with tlie implementation of the remedy, tlie landow ner w ill draft (w ith EPA 

assistance) and record an EC in the Hillsborough County of Register of Deeds tliat includes tlie 

following use restiictions and or inlbrmation:

Pi ohibits residential use of the property.

Pi ohibits installation of any ground w ater w ells and prohibits consumptiv e uses of ground 

water on tlie Site propeitv.

Pi ohibits any disturbance of remedy components on the Site property such as monitoring 

wells.

Includes Site map tliat delineates contaminated areas with potential for vapor intmsion and 

prohibits constmction of stmctures unless consultation with EP.\ in order to deteimine il' 

vapor mitigation is requiied.

• SIVFU'MD Zone Restriction on the Construction oflVeUs - The SWTWMD has a Memorandum 

of Understanding with EP.\ that gov erns the installation of any new residential or industrial wells 

on .\ikla Tena Piopeity Site and in tlie oft'site plume area. The SWTWMD has been prov ided 

maps of the ground water plumes that will be used in the rev iew of any peimit requests for 

installation of ground water wells.

19.3 Cost Estimate for the Selected Remedy

.\ppendix B (Cost Estimate Details for (!)GW .Alternative 2 and DGW .Alternative 2) provides estimated 

costs to implement tlie selected remedy. The estimated total cost to constmct and implement the selected 

remedy presented in tliis R(!)D is S840.000 for onsite (4GW .Alternative 2 and S730.000 for oflsite DGW 

.Alternative 2. The inlbrmation in this cost estimate for the selected remedy is based on the best available 

inlbrmation regarding tlie anticipated scope of the remedial altemativ e.

Changes in the cost elements are likely to occur as a result of new inlbrmation and data collected during 

implementation of tlie selected remedy. Major changes may be documented in the foim of a technical 

memorandum in tlie .Administrativ e Record file, an Explanation of Significant Dift'erences. or a R(!)D 

amendment. This is an order-of-magnitude engineering cost estimate tliat is expected to be within 50 to 

30 percent of tlie actual project cost.
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19.4 Expected Outcomes of the Selected Remedy

Expected outcomes are presented in terms of resulting land and ground water uses, the cleanup lev els and 

the risk reduction achiev ed because of the response action, and anticipated communitv impacts. The 

expected outcomes of the selected remedy are presented below.

19.4.1 Available Land Uses

It is anticipated that tlie .\ikla Tena Pioperty area, where prev ious tlieiTnal tieatment occurred, will be 

suitable for umestricted use within 15 years of tlie initiation of tlie R.\. .\n expected outcome of tlie 

selected remedy is that the Site ground water and downgradient ground water will not present 

unacceptable human health risks because the PCE- and TCE-contaminated ground water will be 

remediated.

19.4.2 Available Ground water Uses

The remedy will also be protectiv e of ground water because MN.\ will reduce PCE and TCE 

concentiations in the ground water to at or below the State MCE value of 3 ^g L. It is anticipated that tlie 

onsite ground water and oflsite ground water will be suitable as potable water witliin 15 years of the 

initiation of the remedial action. Howev er, since the residents will be hooked up to municipal water 

supply system during the remedial action, ground water use for potable puiposes after tlie remedy is 

unlikely.

19.4.3 Final Cleanup Levels

The final cleanup levels for PCE of 3 pg L and for TCE of 3 pg L identified in Table 6 are based upon the 

FDEP Pi imary Drinking Water Standards MCLs at F.A.C. Chapter 62-550.310(4) that are identified as 

'relevant and appropriate* chemical-specific requirements (see Table 7).

(!)nce the ground water concentiations meet cleanup levels, soil gas. sub slab, and indoor air assessment 

should not be necessaiy . as the source of the soil gas contamination will hav e been addressed.

19.4.4 Anticipated Community Impacts

The selected remedy will prov ide communitv rev italization impacts because it will allow the Site to be 

returned to beneficial use within 15 years of tlie start of tlie remedial action, .\dditionally. the selected 

remedy was accepted by the public.
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20.0 STATUTORY DETERMINATIONS

Under CERCLA §121 and tlie NCP §300.430(t)(S)(ii). EPA must select remedies tliat are protective of 

human healtli and the environment, comply with .\R.\Rs (unless a statutory waiver is justified), are cost- 

eftective. and use permanent solutions and alternative treatment teclinologies or resource recoveiv 

teclinologies to tlie maximum extent practicable. The following sections discuss how tlie selected remedy 

meets these statutoiv requirements.

20.1 Protection ofHuman Health and the Environment

The selected remedy for tlie ground water (onsite and offsite) at tliis Site will be protectiv e of human 

health and the env ironment. The selected remedy will prevent tlie exposure of PCE and TCE tluough 

LUCs (onsite) and connection of priv ate properties to municipal water along witli ICs (oftsite). The 

reduction of the PCE and TCE concentiations in onsite and oftsite ground water tluough MN.\ will 

reduce the non-cancer HQ) of 17 (onsite, future child resident) and five (oftsite. hypothetical child 

resident) to below the acceptable risk level of one. In addition. NfN.\ will return tlie ground water to 

beneficial use status as the PCE and TCE concentrations fall below the State drinking water MCE of 

3pgL.

LUCs for the onsite remedy will also prevent the possible onsite exposure to soil gas indoor aii' to future 

occupants. Cunently. the \'l exposure patliway is complete, but no \'l unacceptable tlueats were 

identified in the existing buildings. Howev er, il'buildings are constmcted onsite outside of tlie ERH 

treatment footprint, they need to be sampled and monitored for indoor aii' and sub-slab aii' contaminants 

and may require the installation of a sub-slab depressurization system.

There are no short-term tlireats associated with the selected remedy tliat cannot be controlled. In addition, 

no adverse cross-media impacts are expected from the selected remedy.

20.2 Compliance with Applicable or Relevant and Appropriate Requirements

Section 121(d) of CERCL.A as amended, specifies, in part, tliat remedial actions for cleanup of hazardous 

substances must comply with requirements and standards under federal or more stringent state 

env ironmental laws and regulations that are .\R.\Rs to the hazardous substances or particular 

ciicumstances at a site or obtain a waiver. [See also 40 C.E.R. § 300.430(f)( l)(ii)(B) and 430(f)(5)(ii)(B) 

and (C).] .\R.\Rs include only federal and state env ironmental or facility siting laws regulations and do 

not include occupational safety or worker protection requiiements. Compliance with (!)SH.\ standards is
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required by 40 C.F.R. § 300.150: tlierefore. the CERCLA requiiement for compliance with or wav ier of 

.\R.\Rs does not apply to (!)SHA standards.

”.\pplicable requiiements." as defined in 40 C.F.R. § 300.5. mean tliose cleanup standards, standards of 

control, and other substantive requiiements. criteria, or limitations promulgated under federal 

env ironmental or state env iionmental or facility siting laws that specifically address a hazardous 

substance, pollutant, or contaminant, remedial action, location, or other circumstance at a CERCL.\ site. 

(!)nlv tliose state standards tliat are identified by the state in a timely manner and that are more stiingent 

than federal requirements may be applicable.

"Relevant and appropriate requiiements." as defined in 40 C.F.R. § 300.5. mean those cleanup standards, 

standards of control, and other substantiv e requii ements. criteria, or limitations promulgated under federal 

env ironmental or state env ii onmental or facility siting laws that, while not "applicable" to a hazardous 

substance, pollutant, or contaminant, remedial action, location, or other circumstance at a CERCL.\ site, 

address problems or situations sufficiently similar to those encountered at a CERCL.\ site tliat their use is 

well suited to the particular site. (!)nlv tliose state standards that are identil'ied by tlie state in a timely 

manner and that are more sti ingent tlian federal requiiements may be relev ant and appropriate.

The selected remedy will comply with all federal and more stiingent state .\R.\Rs tliat are presented in 

Tables 7 and 8.

20.3 Cost-Effectiveness

The selected remedy is cost-eflective because tlie costs are proportional to its overall eftectiveness [see 40 

CFR §300.430(f)(l)(ii)(D)]. This deteiTnination was made by evaluating the overall eftectiveness of tliose 

alternativ es tliat satisfied tlie tlu eshold criteria (i.e.. that are protectiv e of human health and the 

env ironment and comply with all federal and any more stringent State .\R.\Rs. or as appropriate, waiv e 

.\R.\Rs). (!K erall eftectiv eness was ev aluated by assessing tlu ee of tlie fiv e balancing criteria in 

combination (long-teiTn eftectiveness and peiTnanence: reduction in toxicity, mobility, and volume 

tluough tieatment: and short-term effectiveness). The overall eftectiveness of each alternative was then 

compared to each alternativ es* costs to determine cost-eftectiv eness. The relationship of the ov erall 

eftectiveness of these remedial alternatives were deteiTnined to be proportional to its costs and hence 

represents a reasonable v alue for the money to be spent.
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Onsite Ground Water:

The estimated total and present worth cost of tlie selected remedy ((!)GW .AJternative 2) is tlie lowest cost 

compared to all of the other alternativ es ev aluated in the FS. The selected remedy does not offer activ e 

treatment of the ground water contaminants. The source area was successfully treated by ERH. 

Contaminated ground water remains on site, and tlirougli natural processes, will attenuate to MCLs. EZM 

is most eftective when administered to a source or high concentiated area and pump-and-tieat teclinologv 

may act more as a source migration control than as a thorough and effectiv e treatment teclinologv at the 

Site. Considering the costs and eftectiveness of tliese alternatives, and the data showing tliat PCE 

concentiations drop oft'just outside of tlie Site boundaiy (not migrating oft'site at high concentrations 

encountered in onsite wells), the selected onsite remedy. MN.\ witli ICs. is the most cost-eft'ective 

remedy.

Offsite Ground Water:

The estimated total and present worth cost of tlie selected remedy (DGW .AJternativ e 2) is tlie lowest costs 

compared to all of the other alternativ es ev aluated in the FS. The oft'site ground water alternativ es 

primarily mitigate ingestion tlireats posed by PCE and TCE. Flowever. all tluee alternatives do not reduce 

ov erall contamination and tlius requii e natural attenuation as a part of the remedy. The selected remedy, 

which oft'ers connecting residents to Municipal Water source, oft'ers a high degree of protectiv eness and 

ov erall eft'ectiveness tlian tlie Point of Entiy filter alternative because it eliminates tlie need of human 

interactions in keeping the tieatment filter working in good condition. WJien compared to all tlie oft'site 

ground water alternatives, tlie selected remedy. .Alternative Water Supply (Municipal Water) Plus MN.A 

and ICs (DGW .Alternativ e 2). prov ides the highest degree of protectiv eness to oft'site residents.

20.4 Utilization ofPermanent Solutions to the Maximum Extent Practicable 

EP.A has detemiined that the selected remedy represents the maximum extent to which pemianent 

solutions and tieatment technologies can be used in a practicable manner at the Site. (!)f those alternatives 

that are protectiv e of human health and the env ironment and comply with .AR.ARs. EP.A has determined 

that tlie selected remedy prov ides the best balance of ti ade-ofl's in teniis of the fiv e balancing criteria, 

while also considering tlie statutoiv preference for tieatment as a principal element, bias against oft'-site 

treatment and disposal, and considering State and community acceptance.

Onsite Ground Water:

The selected remedy ((!)GW .Alternative 2) does not actively treat the ground water plume: however, it 

satisfies the criteria for long-temi eft'ectiv eness by remov ing exposure to ground water tluough LUCs and
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reducing tlie C(!)Cs ground water concentrations tluough natural attenuation. Ground water data and 

modeling has shown the onsite plume is sluinking tluough natural attenuation and would prov ide tlie 

long-teiTn eftectiveness and peimanence. The other alternatives. EZ\'I and pump-and-treat would reduce 

site contaminants in the source area however, would also rely on natural attenuation to meet remedial 

action levels. The selected remedy presents the least short-term risks from the otlier tieatment alternatives 

and would pose no risks to workers and the public. The other alternatives would pose medium risks to 

workers and the public due to invasive constiuction work within tlie plume area. Tlie selected remedy is 

proven, easy to implement, and has been used successfully for other env ironmental cleanup projects. The 

other alternatives are implementable but would require commercial contractors and coordination witli 

state and local parties during design and constmction activ ities with tlie most challenging aspect of 

deteiTnining ideal locations for installation of the treatment wells due to tlie Karst geology and high 

ground water flow rates.

Offsite Ground Water:

The selected remedy (DGW .AJtemative 2) does not actively treat the ground water plume: however, tlie 

remedy satisfies tlie criteria for long-term effectiveness by remov ing exposure to ground water tluough 

connection of priv ate properties to municipal water. The selected remedy is more effectiv e and peiTnanent 

because it does not requiie a filter replacement. The reduction of Site contaminants would be tluough 

natural attenuation ratlier than tluough treatment. Tlie selected remedy would not present short-teiTn risks 

to workers or tlie public during connection of priv ate properties to municipal water. There are no special 

implementabilitv issues that sets the selected remedy apart from any of tlie other alternativ es ev aluated.

20.5 Preference for Treatment as a Principal Element

The onsite and oftsite remedies selected for tlie Site does not use tieatment as a principal element but 

achiev es reduction of Site contaminants tluough natural attenuation. Howev er, treatment was employed 

V ia the thermal treatment employed as a non-time critical removal action. The Site is located in an area of 

known and unknown Karst formations (e.g.. sinklioles). which makes activ e treatment of the ground water 

challenging. Many of the active tieatments for ground water (pump-and-treat. EZM. chemical oxidation, 

etc.) are eftective at treating a source area, but loses eftectiveness when tieating a larger, relatively low 

concentiation plume to low cleanup levels. The plume at the Site would requiie several tieatment 

locations and would still need to rely on natural attenuation to reach the cleanup levels, .\dditionally. the 

data presented in tlie RI FS has shown reduction of the C(!)Cs in the ground water with plume slu inking 

and retieating.
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20.6 Five-Year Review Requirements

Section 121(c) of CERCLA and the NCP §300.430(f)(5)(iii)(C) provide the statutory and legal bases for 

conducting five-year reviews. Because this remedy will result in hazardous substances remaining onsite 

and offsite in the groiuid water and soil gas onsite, a statutory review will be conducted within five years 

after initiation of the remedial action to ensiure that the remedy is, or will continue to be, protective of 

human health and the environment. This review will continue every five years or at a lesser frequency, so 

long as future uses remain restricted.

21.0 DOCUMENTATION OF SIGNIFICANT CHANGES FROM PREFERRED 

ALTERNATIVE OF PROPOSED PLAN

The EPA has determined that significant changes to the remedy, as originally identified in the Proposed 

Plan (EPA 2018), were not necessary.

The Proposed Plan for the Site was released for public comment on June 22, 2018. The Proposed Plan 

identified OGW Alternative 2 and DGW Alternative 2 for onsite and offsite, respectively, as EPA's 

preferred alternative. The onsite OGW Alternative 2 consists of:

a. Implementation of MNA for the ground water, and

b. Implementation of LUCs for both the ground water and soil gas.

The offsite DGW Alternative 2 consists of:

a. Connection of private properties to the municipal water supply

b. Implementation of MNA for the ground water, and

c. Implementation of ICs for ground water.

The public comment period for the Proposed Plan was held from June 22, 2018, to July 23, 2018. A 

public meeting was held by EPA on June 27, 2018, to present the preferred alternative in the Proposed 

Plan. The EPA reviewed and responded to written and verbal comments submitted during the public 

comment period in the Responsiveness Summary (Part 3 of this ROD).

Based on the comments received during the public meeting and the public comment period, EPA 

preferred remedy remains unchanged.
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22.0 STATE ROLE

The Florida Department of Env ironmental Pi otection. on behalf of the State of Florida, has rev iewed tlie 

various alternatives and has indicated its support for the selected remedy. The State has also rev ievved tlie 

R1 FS ((;)TIE 2018) and BLR.\ ((!)TIE 2018) to deteimine if tlie selected remedy is in compliance with 

applicable or relevant and appropriate State env iionmental and facility siting laws and regulations. The 

State of Florida has participated in the dev elopment of tlie R(!)D and concunence is anticipated.
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PART 3: RESPONSIVENESS SUM^URV

23.0 RESPONSIVENESS SUM^URV

The Responsiveness Summaiy (Appendix C) provides inlbrmation about tlie public opinion and the 

support agency regarding the remedial alternatives and general concerns about tlie Site submitted during 

the public comment period. This summaiy also documents, on tlie record, how public comments were 

integrated into the decision-making process.

The .\dministiative Record file for tlie Site is located at tlie local Thonotosassa Branch Libraiy and EP.As 

Region 4 oft'ice and includes all of the inlbiTnation and documents supporting this R(!)D. This 

.\dministrative Record file includes a transcript of the public meeting held by EP.\ on June 27. 2018. to 

describe tlie preferred alternative.

The majority of tlie comments receiv ed during the public meeting and public comment period were 

supportiv e of EP.As preferred alternativ es ((!)GW .AJtemativ e 2 and DGW .AJtemativ e 2) presented in the 

Pioposed Plan. The concerns of tlie community hav e been considered in tlie selection of (!)GW 

.AJtemative 2 and DGW .Alternative 2 as tlie selected remedy for the Site.
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Leaching

Ingestion
Dermal Absorption

Ingestion 
Dermal Absorption 

Inhalation

Soil GasA/apor Intrusion

Groundwater 
On-site and Off-site

Ingestion 
Dermal Absorption 

Inhalation

Potentially Complete Exposure Route 

Incomplete Exposure Route

Potentially complete but is not considered significant.

[1] = No sur^ce water bodies exist on-site. A wetland was identified approximately 0.33 miles north of the Site boundary. Site groundwater is not 
expected to discharge into this wetland as the groundwater flow is moving South/Southwest of the Site.
[2] = Previous investigations documented no off-site soil contaminants. Accordingly, off-site soil has been identified as an incomplete exposure route.

Figure 7
Conceptual Site Model 

Arkla Terra Site
Thonotosassa, Hillsborough County, Florida



't :v I

r°*i

3400

2800

2600 HliDATE RESULTm ^mw^3 ~1QOO I RHF-15 ■»
|1 4/10/2013 800 m DATE I RESULT Stfj
PI 7m/9nn Rt^n I

DATE RESULT

&

11/20/2013 520

il^i siGiaaHi
■c^a3^tiiiiIBifiiBllll

niSli"
11^0/2016 300

EPA-71
EPA-51

601

; i’

188
i DATE RFSIII T
1 1/30/20013

4/10/2013
7/31/2013 5.8 IH
11/20/2013 II4/9/2014 II7/23/2014 mm
12/3/2014 .3 8.1 !=•4/1/2015 4.1 m
6/24/2015 4.5 K
9/16/2015 3.2 m1/13/2016 3.5 H
6/21/2016 3.2 R -4
11/29/2016 3.2 WSiM

DATE RESULT PB
1/30/2013 24 V
4/10/2013 26 H
7/31/2013 25
11/20/2013 31
4/9/2014 34
7/23/2014 30
12/3/2014 56
4/1/2015 53
6/24/2015 66
9/16/2015 92
1/13/2016 130
6/22/2016 73
11/30/2016 150

EPA-7D

'%\r

i
A\

EPA-9D

EPA-9
RESULT

W -i

.. j

EPA-8F
DATE RESULT
6/23/2015 5.7

mmskrATDWSOOl!
^1'08thTAver=S

-

ATPW04

-•r«'

1 DATE RESULT
1/29/2013 4.9
4/10/2013 5.3
8/1/2013 5.9
11Q0/2O13 5.1
4/8/2014 5.4
7/23/2014 5.9
12/3/2014 5.2
4/1/2015 4.6
6/23/2015 4.2
9/16/2015 3.5
1/13/2016 3.7

1 6/22/2016 3.6

1-

229
■ DATE RESULT
V 1/30/2013 11
1 4/10/2013 11
1 7/31/2013 8.5
1 11/21/2013 10
1 4/9/2014 12 1
1 7/23/2014 12 1
1 12/3/2014 8.9 1
1 4/1/2015 10
J 6/24/2015 9.6
1 9/16/2015 3.4
1 1/13/2016 4.7
1 6/22/2016 7.2
1 11/30/2016 5.2

1 DATE RESULT
1/30/2013 18
4/10/2013 18
8/1/2013 17
11/21/2013 17
4/8/2014 19
7/22/2014 16
12/2/2014 18
4/1/2015 8.3
6/24/2015 16
9/15/2015 15
1/13/2016 14
6/21/2016 14

1 1129/2016 13

536

•rSl
» •'4?' -

Aerial Source Bing Maps

iSanfordiArbnr-l.n

csssm

warn■imsi••Vi ■’.

TimmonSiLooD.

BeniaminiSmithiDr

1# QSiQjfl^iyfl^Mte ii
Property Parcels Source: Hillsborough County Prt^rty Appraiser's Office

Legend
^ Monitoring Well Location

Q Q Q Residential Well Location 

Arkla Ten'a Property 

Parcel Boundary 
Sinkhole

Notes:

1. All sample results presented are in micrograms per liter (pg/L).
2. EPA-1S was abandoned during the system installation in 2012.
3. Results highlighted in pink exceeds the Florida MCL (3 pg/L).
4. Because of rounding of the result, values above 3.4 are 
considered as exceedances of the contaminant.

Scale in Feet

i O •' United States Environmental Protection Agency
'<1

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 8
CONTAMINANT OF CONCERN 

EXCEEDANCE
PCE IN GROUNDWATER FROM 

MONITORING WELLS AND RESIDENTIAL 
WELLS

:®:oTiE



't

Hr MW-1

EPA-31

RESULT
1/30/2013
4/10/2013 0.29 J7/31/2013 0.31 J4/9/2014
7/23/2014 0 44.m

mu.■■aiiEiia

simaiiHBii

RHF-15

4.5:J

I DATE RESULT
1/20/2013 0.34 J

1 4/10/2013 0.36 J
1 11/20/2013 0.34 J
1 4/9/2014 0.44 J
1 7/23/2014 0.4 J
1 4/1/2015 0.37 J
1 6/24/2015 0.33 J9/16/2015 0.44 J1/13/2016 0.33 J6/22/2016 0.42 J

S 11/30/2016 0.28 J
1 5/25/2017 0.31 J

m
S 188

' r DATE RESULT
1 1/30/2013 2.2

■

P 4/10/2013 1.4

( i 7/31/2013 1 61 11/19/2013 2.5
4/8/2014 2.7
7/23/2014 2
12/2/2014 2.5 J3/31/2015 2.2
6/23/2015 1.3

|1 9/15/2015 1.5
I 1/12/2016 2.1

6/21/2016 1.7
11/29/2016 2

1 601 H
H DATE RESULT l\Ti.
9 1/30/2013 2.2 __ IM
1 4/10/2013 2.3
J 7/31/2013 1.9 B1 11/30/2013 1.8
1 4/9/2014 2.5 ■I 7/23/2014 1.9
1 4/1/2015 1.6 b;F

1 6/24/2015 1.9 B1 9/16/2015 1.2 B1 1/13/2016 1.7 B1 6/21/2016 1.7 B
1 11/29/2016 1.5

1
A\

W -i

DATE RESULT
1/29/2013 1.2
4/9/2013 2.6
7/30/2013 2.6
11/19/2013 2
4/9/2014 2.3
7/22/2014 2.6
3/31/2015 24
6/23/2015 2.6
9/15/2015 2.1
1/12/2016 1.7
6/21/2016 24
11/29/2016 2.5

DATE

3/31/15

DATE

,EPAi4lL
EPA'%0]

EPA-71

WMMAimWi
DSHaE

DATE RESULT
1/29/2013 69
4/9/2013 68
7/30/2013 88
11/19/2013 52
4/9/2014 77
7/22/2014 68
12/2/2014 70
3/31/2015 66
6/23/2015 31
9/15/2015 6.2
1/12/2016 58
6/21/2016 40
11/29/2016 23
5/24/2017 65

ft.
EPA-7D

EPA-7F

ATDW5001 ---rr
Af^W04l 

52^

1/30/2013
4/10/2013
8/1/2013
11/21/2013
4/R/2014
7/22/2014

^ V * I

iiT08lh7AYeX=a

^11'
606 HE229

DATE RESULT 1
1/30/2013 063 1
4/10/2013 07
7/31/2013 084
11/20/2013 0.95 1
4/8/2014 13
7/23/2014 1.2
4/1/2015 0.79
6/24/2015 0.93
9/16/2015 0.41 J1/13/2016 04 J6/22/2016 0.45 J11/30/2016 0.44 J

PJIK
iteglags
Aerial Source Bing Maps

Hi

DATE RESULT
1/30/2013 2.8
4/10/2013 3.2
7/31/2013 2.5
1121/2013 3
4/92014 37
7/232014 3S
12/32014 2.6 J4/12015 3.4
6242015 3.5
9/162015 0.99
1/132016 1.5
6/22/2016 2.6
1129/2016 2

—

ATPW04

1 DATE RESUl
1/30/2013 4.3
4/10/2013 4.7
8/12013 4.7
1121/2013 4.1
4/82014 5
7/22/2014 4.3
12/2/2014 5.4
4/12015 2.6
624/2015 4.9
9/15/2015 4.1
1/13/2016 4.4
621/2016 4.5

M1292016 4.3

536

iSanfordiArbnr.l-n

csssrnm H-

mum■imsi
J

Vi ■’.

TimmonsiLooD.

1# M
Property Parcels Source: Hillsborough County Pr(^rty Appraiser's Office

Legend

□ □ □
Monitoring Well Location 
Residential Well Location 

Arkla Terra Property 

Parcel Boundary 
Sinkhole

Notes:
1. All sample results presented are in micrograms per liter (pg/L).
2. EPA-1S was abandoned during the system installation in 2012.
3. Results highlighted in pink exceeds the Florida MCL (3 pg/L).
4. Because of rounding of the result, values above 3.4 are 
considered as exceedances of the contaminant.

1,200

i O * United States Environmental Protection Agency

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 9
CONTAMINANT OF CONCERN 

EXCEEDANCE
TCE IN GROUNDWATER FROM 

MONITORING WELLS AND RESIDENTIAL 
WELLS

:®:oTiE



3?
3 • U

' #•
k. ii^

I

%Tl

=i;k S?T«ir, si
-

' ■» ,-•"<.■■

M

rr^
-i- p i);

<«pr«
■M

lu.^

t* • ■• . l't<1l
SG01

SG01
ERH

Treatment 
Area

DATE RESULT
s/?fi/9m7 aQn

I

CS01
AA03

IcraSGTt

. «

Aerial Source: Bhg Maps Property Parcels Source: Hillsborough County Property Appraiser’s Office

Legend

A
3
0

Ambient Air Sample Location 
Crawl Space Sample Location 
Irxloor Air Sample Location 
Soil Gas Sample Location 
Sub-slab Sample Location 
Outer Vapor Cap 
Inner Vapor Cap 
Arkla Terra Property

Parcel Bourxtary

Notes:

1. All sample results presented are in micrograms per cubic meter (pg/rr^).
2. Results highlighted in yellow exceeded the EPAVISL Target 
Soil Gas Criteria.
3. Soil gas EPA VISL criteria are as follows:
PCE-140 pg/m3TCE-7Mg/m3

Scale in Feet

United States Environmental Protection Agency

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 10 CONTAMINANTS 
OF CONCERN EXCEEDANCES 

PCE AND TCE IN SOIL GAS



Baseline PCE Plume in April 2012

EPA-3F/I -V

EPA-71, D & F-

EPA-81, D & Fh

iReylindaAye

PCE Plume in April 2013

Lewis'Rd
EPA-3F/I

RHF-15

EPA-7I, D & F

E:FpwlerAve

L

i'everi'Road^Pl

Skewlee;Rd

EPA-8I, D & F
A*

lb8tli^Ave~^

Summers'Rd

Reylinda-Aye
’C-i

PCE Plume in December 2013

LewtS'Rd
EPA-1S

'MW-1

EPA-3F/I

RHF-15

EPA-7I, D & F

E-Fowler-Ave

Seven‘RoadsiPI 
n

Skewlee.-Rd

EPA-8I, D & F
A

10StIvAve

Summers'Rd

J'^N^i^ylirida Aye

Legend
Monitor Well Location 
Residential Well Location 
Schematic Profile

Arkla Terra Property 
I I Parcel Boundary 

PCE Plume (ua/L)

^

Note:
This figure v^^as produced by SERAS and originally 
presented in the report, "Performance Assessment 
of the Non-Time Critical Removal Action at the Arkla 
Terra Site, Thonotosassa, Florida."

1,000 2,000

United States Environmental Protection Agency

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 11
PCE PLUME IN APRIL 2012, 

APRIL 2013 AND DECEMBER 2013



April 2012 Residential Area 
Timmons RoadArkla Terra Property

Source Zone

S55

^^Sinkhole
—X-

32,000 -------------------------X-------
Unconsolidated Silty Clay 

(Pliocene to Holocene Sediments)

Sandy-Silti

Nacotee Member 
(Siliciclastics)

Arcadia Formation 
(Limestone/Dolomite)Sinkhole

—
• Sandy Calcareou > Clay
^>^^andy Lim eston e

Sandy Calcareous Mud^<J^

Tampa Member..
ND^

April 2013
Residential Area 
Timmons RoadArkla Terra Property

Source Zone

T ^ V
O. 2 Q. O. X ui S uj ui q: << < «< <«

Unconsolidated Silty Clay 
(Pliocene to Holocene Sediments)

Sandy-Silt
Arcadia Formation 

(Limestone/Dolomite)Sinkhole

Nacotee Member 
(Siliciclastics)

Tampa Member 
(Sandy Calcareous Clay)

Sandy Limestone
Tampa Member 

(Sandy Calcareous Clay)

NO

December 2013
Residential Area 
Timmons RoadArkla Terra Property

Source Zone
» 41/CO fO

• 4 I<<U-
Q.Q.X
ujujo:

<<< SC55C

\Sinkhole

-------------------------X-------
Unconsolidated Silty Clay 

(Pliocene to Holocene Sediments)
310

Sandy-SiltArcadia Formation 
(Lim estone/Do i o m ite)Sinkhole

0.2 i
N0±
Sandy Calcareous Mud^'/

Nacotee Member 
(Siliciclastics)Tampa Member..

Looking East

Legend

Plume Extent PCE 
Conncentration Contours 
(1, 10, 100, & 1000 \ig/L)

Water Table

Note:
This figure was produced by SERAS and originally 
presented in the report, "Performance Assessment 
of the Non-Time Critical Removal Action at the Arkla 
Terra Site, Thonotosassa, Florida."

1,200

I I' United States Environmental Protection Agency

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 12
SCHEMATIC PROFILE 

APRIL 2012, APRIL 2013, 
DECEMBER 2013



PCE Plume in July 2014

Lewis-Rd

EPA-3F/I

RHF-15

EPA-7I, D & F

=M&n:St-■E-Fowler-Ave

I

eyen-Road^PI

Skewlee^Rd

EPA-8I, D & F
A'

lOStffAveri^

Summers'Rd

7'^v\Reylinda Aye

PCE Plume in June 2015

tewis-Rd
EPA-^F/

Rockh'll-W

iEPA-71, D & F

M^n-St-
E-Fowler Ave

i

yen-Rdad^PI

rSkewleelR'd

EPA-81, D & F

^108tlVAve-t

IL

Summers’Rd

Reylinda-Aye

PCE Plume in June 2016

LewtfRd^^

EPA-3F/I

Rockh«l-RQ

E-Fowler-Ave

Seven-RoadsiPI

Skewlee:Rd

EPA-8I, D & F
A

lOSthTAve

Summers'Rd

/ \if>eylinda-Aye

Legend
Monitor Well Location 

Residential Well Location 

Schematic Profile

Arkla Terra Property 
I J Parcel Boundary 

PCE Plume (ua/L)

n, <0

Note;
This figure was produced by SERAS and originally 
presented in the report, "Performance Assessment 
of the Non-Time Critical Removal Action at the Arkla 
Terra Site, Thonotosassa, Florida."

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 13
PCE PLUME IN JULY 2014, 
JUNE 2015 AND JUNE 2016

1,000

United States Environmental Protection Agency



Source Zone

V 
> o_l
(0
V 
(0 
c 
re 
o> 
S

o
V

QQ
■o
c
re
V 
> o n <

V
u.

-100

-150-

-200

Arkla Terra Property

V> U. — IO
ro ro T-

<t 5 <<IJL 
Q. 2 Q.O.X 
UI S UlUJK

July 2014

1,643

-9H- ^
h-w ts-K. <« 0.0.0. 
LUUJltl

Residential Area 
Timmons Road

y\
sw

Sinkho e

ou._
I I I 0^01 
«< O.Q. Q. 
UiUJ UJ

\ — 94-
OD CD 09 <<< D.Q.Q. 
UJ lUUJ

: ^110 ^

IQO ^
To 37^

--------

Unconsolidated Silty Clay 
(Pliocene to Holocene Sediments)

\
Arcadia Formation 

{Limestone/Dolomite]

zz:
- ND ±
^ Sandy Calcareous

Tampa Member..
ND==

^inkhole ^

Yi.7

Clay

^y>.

0.1 ^

ND±

—4^-

Sandy-Silt'
* -luf-a 'j-

Nacotee Member 
(Slliciclastics)

June 2015
Arkla Terra Property

Source Zone

so­

reV 
<0 
c 
reV
S
$
o
V

DO
■o
cre
a>g
.Q

<
«V
u.

-50-

-100-

•ISO-

-200-

V> U. — lO
T ^ T < S << ib
a 2 0.0. X 
ui S UI UI

805

Sinkhole

N0±

0.0.0.
lUUJUi

Residential Area 
Timmons Road

/\

: il90"'^- 
=^410

^oo c^a 
To 52 i

-------- 13

Tampa Member 
(Sandy Calcareous Clay)

Unconsolidated Silty Clay 
(Pliocene to Holocene Sediments)

Arcadia Formation 
(Li m estone/DolomIte)____ _

Sinkhole

ND^

/Y=p yii.. Sandy Limestone

—

1.3 =

Sandy-Silt

Nacotee Mem ber 
(Slliciclastics)

Tampa Member sj 
(Sandy Calcareous Clay)

June 2016

Source Zone
Arkla Terra Proper^

V 
> 0> 
_l

reV 
(0 
c 
reV
S

o
V

QQ
■o
c
re
V 
> o.Q
<
V
u.

-50

-100

-150

-200

<«o.o.aUJUJUl

^ to to ^
I _ I « . I

2.9« : -^120 \

Sinkhole

/

Residential Area 
Timmons Road

y\

NDi

Oil.—

Hi
Q.Q. a 
UJUJ UJ

\ — ou.
Hi
Q. Q.aUJUJUJ

---- ------------- &-2

Sandy Calcareous Mud^/
'<4^0

Unconsolidated Silty Clay 
(Pliocene to Holocene Sediments)

VSinkhole/

Arcadia Formation 
(Limestone/Do tomite)

>rz ZZ5

\m i
Sandy Calcareou s Clay

Sandy Limestoney^jZ^ 
---------

Tampa Member..

ND^

”0.5

fsSSrfii
Sandy-Silt'

Nacotee Mem ber 
i (Siliciclastics)

NE

0.3 ±

SW

Looking East

Legend

Plume Extent PCE 
Conncentration Contours 
(1, 10, 100, & 1000 ug/L)

Water Table

Note:
This figure was produced by SERAS and originally 
presented in the report, "Performance Assessment 
of the Non-Time Critical Removal Action at the Arkla 
Terra Site, Thonotosassa, Florida."

1,200

I I' United States Environmental Protection Agency

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 14
SCHEMATIC PROFILE 

JULY 2014, JUNE 2015, JUNE 2016



l.OE+05 1111II11 11I I ij 111.
♦ Bsin

■ Interim

A Post-ERH

l.OE+04

l.OE+03

Source Area (ERH Footprint)
l.OE+02

365 730 1,095 1,460 1,825
Days (tg = July 1, 2009}

2,190 2,555 2,920

Legend
BsIn Baseline Sampling (Pre-ERH)
Cpce Concentration of PCE
ERH Electrical Resistance Heating
Interim Sampling during ERH operation
Post-ERH Sampling after ERH shutdown
to Time at "0"
t Time
ug/L Micrograms per Liter

Note:
Source area PCE concentrations for the Bsin are from EPA-1S. 
Source area PCE concentrations for the Interim and Post-ERH 
are calculated as a single concentration by taking the 
geometric mean of samples collected from extractions wells
X01 through X08. (EPA-1S was excluded because it was 
destroyed during system Installation.)

United States Environmental Protection Agency

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 15
CONCENTRATION VS TIME PLOT 

FOR PCE - SOURCE AREA



6E+01

ui
uQ.

6E+00

PCE 24

CO
c:

I'^'lii" li;;:::"E-“t____ f: WWff^ll

31
U

Total Plume, Floridan Aquifer
iiiiiiiiiiiiiiiiiiiiiniiiii 11 nil

♦ Bsin 

■ Interim 

A Post-ERH

CpcE=39.22e-4-375E04t

365 730 1,095 1,460 1,825
Days (to = July 1, 2009)

2,190 2,555 2,920

Legend
BsIn Baseline Sampling (Pre-ERH)
Cpce Concentration of PCE
ERH Electrical Resistance Heating
Interim Sampling during ERH operation
Post-ERH Sampling after ERH shutdown
to Time at "0"
t Time
ug/L Micrograms per Liter

Logarithmic trend line for Post-ERH samples
Logarithmic trend line for Baseline Samples

Note:
Total Plume PCE concentrations are calculated as a single
concentration per sample event. The PCE concentration was
cacluated by taking the geometric mean of monitoring and
residential wells which exhibited greater than 1 ug/L of PCE.
The following monitoring wells were used in the geometric
mean; EPA-2 , EPA-31, EPA-51, RHF-15, EPA-71, EPA-7D,
EPA-8D. The following residential wells were used In the
geometric mean: 52, 188, 226, 227, 229, 536, 601, 606,
ATPWO.

VUnited States Environmental Protection Agency

ARKLA TERRA SITE 
THONOTOSASSA, FLORIDA

FIGURE 16
CONCENTRATION VS TIME 

PLOT FOR PCE 
WHOLE PLUME, FLORIDAN 

AQUIFER



TABLES



TABLE 1
SUMMARY OF CONCENTRATION VS. TIME CONSTANT 

ARKLA TERRA SITE

WeUID North
(feet)

East
(feet)

Distance
(feet)

PCE
BSLN
(Pg/L)

WeUs/
Samples

Attenuation Line 
Fit

PCE at to’ 
(Pg/L)

hpoint

[t-^]

PCE
at

tERH^

(pg/L)

trc^ from
tERH

[years]
Remarks

GROUNDWATER at the
SOURCE^

Source
Area 32,000 lto9 32,000e^-®^'’^'’®‘ 32,000 -3.930E-

05 30,526 643 Source from EPA-IS
BSLN

GROUNDWATER at the
SOURCE“

Source
Area 29,750 lto9 850,000e^-i®'®-“* 850,000 -3.156E-

03 36,206 8
Source (July 2012 to 
November 2016) Surficial 
Aquifer (XOl thru X08)

TOTAL PLUME 4,600 24.1 27 to 51 24 24.1 -2.050E-
05 24 276 Total Plume BSLN

TOTAL PLUME^ 4,600 23.4 27 to 51 39.22e^'^'^®^"‘*‘ 39.2 -4.375E-
04 25 13 Total Plume (July 2012 to 

November 2016)

MW-1 1,353,691.8 553,711.5 79 3,325 22 5,700e-^-^'^®^-“‘ 5,700 -3.548E-
04 3,997 56 Floridan Aquifer source; 4" 

diameter well

EPA-2I 1,353,615.4 553,715.1 141 7.2 22 20.0 -6.579E-
04 10 5 Cross-gradient well

EPA-5I 1,353,571.5 553,817.6 181 31.3 22 — — — — —
Cross-gradient well 
(concentrations are 
increasing)

EPA-3I 1,353,643.0 553,604.9 193 792 22 2,000e-^'^"^-“* 2,000 -7.41 lE- 
04 953 21

RHF-15 1,353,580.8 553,601.5 235 242 22 890e-7-598E-o4t 890.0 -7.998E-
04 400 17 4" diameter well

EPA-7I 1,352,928.7 553,257.6 964 40.5 17 475e-1.433E-03t 475.0 -1.433E-
03 113 7

EPA-7D 1,352,928.4 553,257.3 964 12.2 17 90 Oe-1 is3E-03t 90.0 -1.183E-
03 28 5

188 1,352,350.9 552,059.8 2,206 3.2 19 15 15.1 -9.074E-
04 6 2

601 1,351,119.8 552,917.8 2,760 8.2 16 19 19.4 -7.081E-
04 10 4 plirnie is transient 

(shrinking)

EPA-9I 1,350,930.0 552,504.1 3,087 5.1 17 10e-4162E-O4t 10.0 -4.162E-
04 7 5 plirnie is transient; 6" 

diameter well

226 1,350,285.7 553,492.9 3,471 21.3 18 45 Oe-7-39iE-o4t 45.0 -6.320E-
04 24 9 plirnie is transient 

(shrinking)

227 1,350,012.9 553,550.3 3,739 34.1 18 25_6e-2-^ioE-o4t 25.6 -2.7 lOE- 
04 20 19 plume is transient 

(shrinking)

ATPW04 1,350,034.2 553,026.2 3,785 6.8 17 13_5e-5.449E-04t 13.5 -5.449E-
04 8 5 plume is transient 

(shrinking)



TABLE 1 (CONTINUED)
SUMMARY OF CONCENTRATION VS. TIME CONSTANT 

ARKLA TERRA SITE

WeUID North
(feet)

East
(feet)

Distance
(feet)

PCE
BSLN
(Pg/L)

WeUs/
Samples

Attenuation Line 
Fit

PCE at to’ 
(Pg/L)

kpoint

[t’]

PCE
at

tERH^

(Pg/L)

tpc^ from
tERH

[years]
Remarks

229 1,349,832.6 552,982.1 3,991 13.1 19 25_6e-5-532E-04t 25.6 -5.532E-
04 15 8 plirnie IS transient 

(shrinking)

536 1,349,376.1 553,886.3 4,371 9.9 16 8 84e-3.983E-04t 8.8 -3.983E-
04 6 5 plume is transient 

(shrinking)

606 1,349,389.8 552,260.7 4,609 19.5 15 28 4g-9.602E-04t 18.4 -9.602E-
04 7 2 plume is transient 

(shrinking)

Geometric Mean = 27.6 -4.682E-
04 32.3 8

1. Estimated PCE concentration at C(y)-intercept or time zero (to), where to is defined as July 1, 2009.
2. Calculated PCE concentration at time (t) = 1,000 days determines the PCE concentration immediately before the remedy (Ierh) was implemented.
3. Time (years) to reach the Florida MCE criteria (tFC) of < 3 pg/L PCE.
4. Plume source applies to the "surficial groundwater"
5. Total plume applies to the Floridan Aquifer.

BSLN = baseline covers groundwater sampling events from 2006 to 2012, pg/L = milligrams per liter



TABLE 2A
Sl'M^L\RY OF CHEMICALS OF CONCERN .AND MEDIl'M-SPECIFIC EXPOSURE POINT CONCENTR.\TION FOR ONSITE GROl^DVV.XTER

ARKLATERR.\SITE
Scenario Tinietranie: Future
Medium: Groundwater
Exposure Mediiun: (Diisite Groundwater

Exposure Point Chemical
Concentration Detected

Minimum
Detection

MiLximiun
Detection

Units Detection
ErequencN'

Exposure Point 
Concentration

Exposure Point 
Concentration 

Units

Statistcal
Measure

C)nsite Grounduater (dennal. ingestion, inlialation) T etracliJoroeth\lene O.lo 3300 Mg L 24 28 lU^O Mg L '•U^^oUCL

Ke\-
pg L: microgram liter

UCL: Upper Confidence Limit oFthe .Aritlunetic Mean (Gamma .Adjusted K.M-UCL. ganuna distribution).

Explanation oFTable 2.A
Tliis table presents the chemical of concern (C(l)C) and exposure pouit concentration (EPC) For the COC detected in the ground water (i.e.. the concentration that will be used to estimate tlie 
exposure and risk trom the COC in the groiuid water). Tliis table includes the range oFconcentrations detected For tlie COC. as well as the Frequence' oFdetection (i.e.. the number oFtimes 
the chemical was detected in the samples collected at the Site), the EPC. and how the EPC was derie'ed. Tliis table indicates that the tetracliloroethelene was detected in 24 oF28 oFthe water 
samples anaK'zed. The UCL on the aritlunetic mean was used as the EPC.



TABLE 2B
SUMMARY OF CHEMICALS OF CONCERN .AND MEDIUM-SPECIFIC EXPOSURE POINT CONCENTR.\TION FOR OFFSITE GROl^DVV.XTER

ARKLATERR.\SITE
Scenario Tinietranie: Current Fntnre
Medinni: Groundwater
Exposure Mediiun: (DtYsite Groundwater

Exposure Point Chemical
Concentration Detected

Mininnini
Detection

MiLxinuun
Detection

Units Detection
EreqnencN'

Exposure Point 
Concentration

Exposure Point 
Concentration 

Units

Statistcal
Measure

C)tYsite Groiuiduater (dennal. ingestion, inltalation) Tricliloroetlnlene 0.34 Mg L 12 30.1 Mg L '•U^^oUCL

Ke\-
tig L: niicrogram liter

UCL: Upper Contidence Limit of the .Aritlunetic Mean K.M Bootstrap t UCL. gamma distribution).

Explanation ofTable 2b
Yliis table presents the chemical of concern (C(l)C) and exposure poitit concentration (EPC) for the COC detected in the ground water (i.e.. the concentration that will be used to estimate tlie 
exposure and risk tfom the COC in the groiuid water). Tliis table includes the range of concentrations detected for tlie COC. as well as the frequence' of detection (i.e.. the number of times 
the chemical was detected in the samples collected at the Site), the EPC. and how the EPC was derie'ed. Tliis table indicates that the tricliloroetlnlene was detected in of 12 of the water 
samples anaK'zed. The UCL on the aritlunetic mean was used as the EPC.



TABLE 2C
SUMMARY OF CHEMICALS OF CONCERN .AND MEDIUM-SPECIFIC EXPOSURE POINT CONCENTR.\TION FOR ONSITE SOIL G.\S

ARKLATERR.\SITE
Scenario Tinietranie: Future 
Medium: Site Soil
Exposure Mediiuii: .Air (\'apor Intriision)

Exposure Point Chemical
Concentration Detected

Minimum
Detection

MiLximiun
Detection

Units Detection
ErequencN'

Exposure Point 
Concentration

Exposure Point 
Concentration 

Units

Statistcal
Measure

iDnsite Soil Gas (uilialation) T etracliloroethclene 23000 Mg 111 3 3 23000 nr^ MAX
[Onsite Soil Gas (uilialation) Tricliloroetlnlene Mg 111 1 3 m^ MAX

Ke\-
tig in ': microgram cubic meters
M.AX: Ma.xinuun Concentration (The UCL was not calculated since the data set was small (n 3)).

Explanation oFTable 2C
Tliis table presents the chemical of concerns (C(OCs) and exposiu^e point concentration (EPC) For the C(0Cs detected in the soil gas (i.e.. the concentration that wOl be used to estimate the 
exposure and risk trom the C(0C in soil gas). Tliis table includes the range of concentrations detected For the C(0C. as well as the trequencc' oF detection (i.e.. the niunber oF times the 
chemical was detected in the samples collected at the Site), the EPC. and how the EPC was deri\’ed. Tliis table indicates that tricliloroetlnlene was detected in 1 oFthe soil gas samples 
anaK'zed. and tetracliloroetlnlene was detected in 3 oFthe 3 soil gas samples anaK zed. The ma.ximum detection was used as the EPC For each C(DC.



PiitlwiiN': Ingestion. Demial

TABLE 3
NON-C.ANCER TOXICITY D.ATA Sl'M^L\RY

ARKLATERR.ASITE

Chemical
of

Concern

Clironic
Siibclironic

Oral RfD
\'ahie

Oral RtD
Units

(Dral to Demial 
.AdjiLstment 

Eactor

■Adjusted
Dermal

RtD
Units

Priniarv'
Target
(Organ

Combined
Uncertaintv' ModiKing 

Eactors

Sources of RtD: 
Target (Organ

Dates of RtD: 
Target (Organ 
(MM DD YY)

TriclUoroetlnlene Clironic .\0E-04 mg kg-da\ l.OE+00 .\0E-04 mg kg-da\'
development and 
immiuie sv'stem 10 IRIS 04 r 18

T etracliJoroeth\lene Clironic o.OE-03 mg kg-da\ l.OE+00 o.OE-03 mg kg-da\' Neurol o.sical 1000 IRIS 04 r 18

Patlwac': InJialation

Chemical
of

Concern

Clironic
Siibclironic

RtC
\'ahie

RfC
Units

Priniarv'
Target
(Drgan

Combined
Uncertaintv' ModiKing 

Eactors

Sources of RfD: 
Target (Organ

Dates of RtD: 
Target (Organ
(MM DD YY)

TricliJoroetlnlene Clironic 2.0E-03 mg in '
development and 
immiuie sv'stem 10 IRIS 04 r 18

T etracliJoroeth\lene Clironic 4.0E-02 mg in ' Neurological 1000 IRIS 04 r 18
Ke\-
mg kg-da\': MiUigrams per kilogram per cki\' 
mg in ': Milligrams per cubic meter
IRIS = Integrated Risk Infomiation S\stem. U.S. EPA

Explanation of Table 3
riiis table provides non-carcinogenic risk infomiation wliich is relevant to the contaminants of concern in ground water. The C(DCs have toxicitv' data indicating tlieir potential for adverse 
non-carcinogenic health effects in humans. The clironic toxicitv' ckita available for botli C(DCs for oral exposures, have been used to develop oral reference doses (RfDs). The oral RfDs for 
rCE and PCE are .^.OE-4 mg kg cki\' and o.OE-3 mg kg da\; respectiveK' (Source: IRIS. USE PA). The available toxicitv' ckita indicate that botliTCE and PCE primariK' affect the 
development imnuuie svstem and neurological s\ stem. respectiveK'. Demial RfDs were exirapolated from the oral RtDs b\' appKing an adjiLstment tactor as appropriate. .An oral to dermal 
adjustment tactor of 1 was applied b\' both C(DCs to derive the adjusted demial RtD. Therefore, the oral RtDs disciissed were used as the demial RtDs for these contaminants. The 
inlialation reference concentrations for TCE and PCE is 2E-3 mg nr' and 4E-02 mg in'. respectiveK' (Source: IRIS. USEP.A).



TABLE 4
RISK CHAR.\CTERIZATION SUMMARY - NONCARCINOGENS ONSITE 

ARKLATERR.\SITE

Scenario Timefrajiie: Future 
Receptor Populatioti: Otisite Residetit 
Receptor Aee: Cliikl

Medium Exposure
Medium

Exposure
Poitit Cliemical Priman Tareet 

Oreaji

Noti-Carcitioeetiic Hazard Quotietit

Itieestioti Itilialatioti Dermal I Exposure 
I Routes Total

Otisite
Groutuhvater

Groutiduater Tap Shoueritie Tetrachloroetliylene Neuroloeical 10 5

Groutuhvater Total

Total Neuroloeical HI

Scetiario Timefrajiie: Future 
Receptor Populatioti: Otisite Residetit 
Receptor Aee: Adult

Medium Exposure
Medium

Exposure
Poitit

Chemical Priman Tareet 
Oreaji

Noti-Carcitioeetiic Hazard Quotietit
Itieestioti Iiihalation Dermal I Exposure 

I Routes Total

Otisite
Groutuhvater Groutuhvater Tap Shoueritie Telrachloroetliylene Neuroloeical 10

Grouiuhvater Total 10

Total Neuroloeical HI 10

Scetiario Timefrajiie: Future
Receptor Populatioti: Onsite Ituluslrial Worker
Receptor Aee: Adult

Medium Exposure
Medium

Exposure
Poitit

Chemical Primarx Tareet 
Orean

Noti-Carcitioeetiic Hazard Quotietit
Itieestioti Inhalation Dermal I Exposure 

I Routes Total

Otisite
Groutuhvater Groutuhvater Tap Tetrachloroetliylene Neuroloeical 0.4

Grouiuhvater Total

Key:

not evaliuited

Total Neuroloeical HI

Explaimtioii oFTable 4
Tliis table provides hazard quotients (H(^s) For the groundwater route of exposure and the hazard index (HI. sum of hazard quotients). .A HI 
greater than 1 indicates the potential For adverse noncancer effects. The estimated His oF lo. 10. and 2 For onsite receptors indicate that the 
potential For adverse noncancer effects could occur trom exposure to contaminated groiuidwater. PCE aFFects the neurological system.

Page 1 of 1



TABLE 5
RISK CHAR.\CTERIZATION SUMMARY - NONCARCINOGENS OEESITE

ARKLATERR.\SITE

Scenario Timefrajiie: Future 
Receptor Populatioti: Offsite Residetit 
Receptor Aee: Cliikl

Mediu m
Exposure
Medium

Exposn re 
Poitit Cliemical

Primary 

Tareet Oreaji

Noti-Carcitioeetiic Hazard Quotietit

Itieestioti Itilialatioti Dermal Exposure 
Routes Total

Offsite
Groutuhvater

Groutiduater Tap Slunveritie Trichloroetliyletie developmetit ajid immutie 
system

0.4 4

Groutidu ater Total

Total Neuroloeical HI 4

Scetiario Timefrajiie: Future 
Receptor Populatioti: Offsite Residetit 
Receptor .Aee: .Adult

Mediu m Exposure
Medium

Exposn re 
Poitit

Chemical

Primary 

Tareet Oreaji

Noti-Carcitioeetiic Hazard Quotietit

Itieestioti Iiihalation Dermal Exposnre 
Routes Total

Offsite
Groutuhvater Groutiduater Tap Slunveritie Tetrachloroelhyleiu development ajul immutie 

system
0.2

Groutidu ater Total

Total Neuroloeical HI II

Explaiiiitioii oFTiible 5
Tliis table provides hazard quotients (H(^s) For the groiuidwater route of exposure and the hazard index (HI. stun of hazard quotients). .A HI 
greater than 1 indicates the potential For adverse noncancer effects. The estimated His oF4 and 3 For oFFsite receptors indicate that the 
potential For adverse noncancer eFFects could occur troin exposnre to contaminated groundwater. TCE aFFects the development and immune 
system.



TABLE 6
CLEANITP LEVELS FOR CHEMICALS OF CONCERN

ARKLA TERR.A SITE

Media: Groundwater
Site Area: Onsite and Oftsite
Available Use: Euture Residential
Controls to Ensure Restricted Use: Institutional Controls for Groundwater

COC Media Cleanup Level Basis for Cleanup Level Cleanup Level Reference'

PCE Groundwater 3 pg L .\R.\R State MCL
TCE 3 pg L .\R.\R State MCL

Notes:
COC
PCE
TCE
PgL
.\R.\R
MCE

Chemical of Concern 
Tetrachloroethylene or Perchloroetliylene 
Trichloroetliylene 
Micrograms per Liter
Applicable or Relavent and Approriate Requiiements 
Maximum Contaminant Level

1 State MCE: Elorida Administrative Code. Chapter 62-550 Drinking Water Standards. 
Monitoring, and Reporting. Table 4 Maximum Contaminant Levels for \'olatile Organic 
Contaminants, .\ccessed: Mav 2017.



Table 7. Chemical-Specific ARARs and TBCs for Arkla Terra Site RI/FS

Chemical-Specific ARARs/TBCs

Action/Media Requirement Prerequisite Citation

Classification of ground water All ground water of the state is classified according to the 
designated uses and includes the following:
Class G-n - Potable water use, ground water in single source 
aquifers which has total dissolved solids content of less than
10,000 mg/1, unless otherwise classified by the Florida 
Enviroiunental Regulation Commission.

Groundwater within the state of 
Florida — apphcable

F.A.C. 62-520.410
Classification of 
Groundwater

Restoration of ground water as 
a potential drinking water 
source

All groimd water (except for Class G-IV) shall meet the minimum 
criteria for ground water specified in F.A.C. 62-520.400(l)(a)-(f).

Ground water within the state of 
Florida with designated beneficial 
use(s) of Class G-I or Class G-11 -
relevant and appropriate

F.A.C. 62-520.400 
Minimum Criteria for 
Ground Water

Class 1 and Class II ground water shall meet the primary drinking 
water standards listed in FAC 62-550.310 for public water systems, 
except as otherwise specified.

F.A.C. 62-520.420(1) 
Standards for Class -1 
and Class - II Ground 
Water

Shall not exceed the maximum contaminant level (MCL) listed in 
Table 4 VOLATILE ORGANIC CONTAMINANTS.
(These standards may also apply as ground water quality standards 
as referenced in Chapter 62-520, F.A.C.)

Supply of water to public water 
system, as defined in F.A.C. 62- 
550.200 (17) - relevant and 
appropriate

F.A.C. 62-550.310(4) 
Primary Drinking
Water Standards

Restoration of groundwater as a 
potential drinking water somce

Specifies Groundwater Cleanup Target Levels (CTLs) for site 
rehabilitation. FAC 62-777.170 Table I lists the default 
Groundwater Criteria.

• Tetrachloroethene (PCE) - 3 ug/L [Primary Standard]
• Trichloroethene (TCE) - 3 ug/L [Primary Standard]
• Cis-1,2-dichloroethene (DCE) - 70 ug/L [Primary

Standard]
• Trans- 1,2-DCE - 100 ug/L [Primary Standard]
• Vinyl chloride - 1 ug/L [Primary Standard]

Rehabilitation (i.e., remediation) of 
site contaminated groundwater -
relevant and appropriate

F.A.C. 62-780.150(5)
F.A.C. 62- 
777.170(l)(a)



Table 7. Chemical-Specific ARARs and TBCs for Arkla Terra Site RI/FS

Chemical-Specific ARARs/TBCs

Action/Media Requirement Prerequisite Citation

Requires that a lifetime excess cancer risk level of 1 .OE-6 and a 
hazard index of 1 or less shall be used in establishing alternative 
contaminant cleanup target levels for groundwater or soil.

Establishment of Alternative 
cleanup target levels (CTLs) for 
contaminants of concern at the Site
— relevant and appropriate

F.A.C. 62- 
780.650(l){d)

ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 
CTL = cleanup target level
F.A.C. = Florida Administrative Code, Chapters as specified
F.S. = Florida Statutes
TBC = To Be Considered guidance



Table 8 - Action-specific ARARs and TBCs for the Arkla Terra Site ROD

Action-Specific ARARs/TBCs

Action Requirement Prerequisite Citation

Monitoring Wells - Installation, Operation, and Abandonment

Groundwater Monitoring
Well Installation

Before construction of new ground water monitoring wells, a 
soil boring shall be made at each new monitoring well location 
to properly determine monitoring well specifications such as 
well depth, screen interval, screen slot, and filter pack.

Installation of groundwater monitoring 
well to detect migration of contaminants
— relevant and appropriate

F.A.C. 62-532.600{6)(g)

Provides detailed guidance to assist in monitoring well design 
and material specifications for construction of groundwater 
monitoring well.

Installation of groimdwater monitoring 
well to detect migration of contaminants 
— To Be Considered

FDEP, Monitoring Well
Design and Construction 
Guidance Manual (2008)

Construction repair of
groundwater well

Well casing. Well liner shall be in accordance with the 
substantive requirements specified in F.A.C. 62-532.500(l)(a) 
through(i) as appropriate

Installation of water well as defined in 
F.A.C. 62-532.200 - relevant and 
appropriate.

F.A.C. 62-532.500(1)

Wells shall be constructed to meet the following criteria 
specified in F.A.C. 62-532.500{2){a), (b), and (d)

F.A.C. 62-532.500(2)

Plugging and Abandonment 
of Groundwater Monitoring 
Wells md Water Wells

All abandoned wells shall be plugged by filling them from 
bottom to top with neat cement grout or bentonite and capped 
with a minimum of one foot of neat cement grout. An alternate 
method providing equivalent protection shall be approved by 
the Department and EPA.

Abandomnent of a water well as defined 
inF.A.C. 62-532.200-relevantand 
appropriate

F.A.C. 62-532.500(5)

Groundwater Monitoring for 
Monitored Natural
Attenuation (MNA) remedy

A minimum of two monitoring wells is required':
• At least one well shall be located at the downgradient 

edge of the plume; and
• At least one well shall be located in the area(s) of 

highest groundwater contamination or directly 
adjacent to it if the area of highest groimdwater 
contamination is inaccessible (for example, under a 
structure).

Groundwater monitoring as part of Ihe 
remedy relying on natural attenuation
relevant and appropriate

F.A.C. 62-780.690(8)(a)
Natural Attenuation with 
Monitoring



Table 8 - Action-specific ARARs and TBCs for the Arkla Terra Site ROD

Action-Specific ARARs/TBCs

Action Requirement Prerequisite Citation

The designated monitoring wells shall be sampled for analyses 
of applicable contaminants no more frequent than quarterly.^

Groundwater monitoring as part of the 
remedy relying on natural attenuation -
relevant and appropriate

F.A.C. 62-780.690(8)(b)

Water-level measurements in all designated wells and 
piezometers shall be made within 24 hours of initiating each 
sampling event.’

Groundwater monitoring as part of the 
remedy relying on natural attenuation -
relevant and appropriate

F.A.C. 62-780.690(8)(c)

Waste Characterization — Primary Waste (e.g., excavated soils from well cuttings, purge water) and Secondary Wastes
(e.g., contaminated equipment or treatment residuals)

Characterization of solid 
waste (all primary and 
secondary wastes)

Must determine if solid waste is a hazardous waste using the 
following method;

• Should first determine if waste is excluded from
regulation under 40 CFR 261.4; and

• Must then determine if waste is listed as a hazardous
waste under subpart D 40 CFR Part 261.

Generation of solid waste as defined 
m 40 CFR 261.2 - applicable

40 CFR 262.11(a) and (b)

F.A.C. 62-730.160

Must determine whether the waste is (characteristic waste) 
identified in subpart C of 40 CFR part 261by either:

(1) Testing the waste according to the methods set forth in 
subpart C of 40 CFR part 261, or according to an equivalent 
method approved by the Administrator under 40 CFR 260.21; 
or

(2) Applying knowledge of the hazard characteristic of the 
waste in light of the materials or the processes used.

Generation of solid waste which is 
not excluded under 40 CFR 261.4(a)
— applicable

40 CFR 262.11(c)

F.A.C. 62-730.160

Must refer to Parts 261, 262, 264, 265, 266, 268, and 273 of 
Chapter 40 for possible exclusions or restrictions pertaining to 
management of the specific waste.

Generation of solid waste which is 
determined to be hazardous waste —
applicable

40 CFR 262.11(d)

F.A.C. 62-730.160



Table 8 - Action-specific ARARs and TBCs for the Arkla Terra Site ROD

Action-Specific ARARs/TBCs

Action Requirement Prerequisite Citation

Characterization of 
hazardous waste (all 
primary and secondary 
wastes)

Must obtain a detailed chemical and physical analysis on a 
representative sample of the waste(s), which at a minimum 
contains all the information that must be known to treat, store, 
or dispose of the waste in accordance with pertinent sections of 
40 CFR 264 and 268.

Generation of RCRA hazardous 
waste for storage, treatment or 
disposal - applicable

40 CFR 264.13(a)(1)

F.A.C. 62-730.180(1)

Determinations for 
management of hazardous 
waste

Must determine each EPA Hazardous Waste Number (waste 
code) applicable to the waste in order to determine the 
applicable treatment standards imder 40 CFR 268 et seq.
Note: This determination may be made concurrently with the 
hazardous waste determination required in Sec. 262.11 of this 
chapter.

Generation of hazardous waste for 
storage, treatment or disposal -
applicable

40 CFR 268.9(a)

F.A.C. 62-730.183

Must determine the underlying hazardous constituents [as 
defined in 40 CFR 268.2(i)] in the characteristic waste.

Generation of RCRA characteristic 
hazardous waste (and is not DOOl 
non -wastewaters treated by
CMBST, RORGS, or POLYM of 
Section 268.42 Table 1) for storage, 
treatment or disposal — applicable

40 CFR 268.9(a)

F.A.C. 62-730.183

Determinations for 
management of hazardous 
waste

Must determine if the hazardous waste meets the treatment 
standards in 40 CFR 268.40, 268.45, or 268.49 by testing in 
accordance with prescribed methods or use of generator 
knowledge of waste.
Note: This determination can be made concurrently with the 
hazardous waste determination required in 40 CFR 262.11.

Generation of hazardous waste for 
storage, treatment or disposal -
applicable

40 CFR 268.7(a)

F.A.C. 62-730.183

Must comply with the special requirements of 40 CFR 268.9 in 
addition to any applicable requirements in CFR 268.7.

Generation of waste or soil that 
displays a hazardous characteristic of 
ignitability, corrosivity, reactivity, or 
toxicity for storage, treatment or 
disposal - applicable

40 CFR 268.7(a)

F.A.C. 62-730.183

Waste Storage - Primary Waste (e.g., excavated soil from well cuttings and purge water) and Secondary Wastes
(e.g., contaminated equipment or treatment residuals)



Table 8 - Action-specific ARARs and TBCs for the Arkla Terra Site ROD

Action-Specific ARARs/TBCs

Action Requirement Prerequisite Citation

Temporary on-site storage 
of hazardous waste in 
containers

A generator may accumulate hazardous waste at the facility 
provided that;

• waste is placed in containers that comply with 40
CFR 265.171-173; and

• the date upon which accumulation begins is clearly 
marked and visible for inspection on each container;

• container is marked with the words “hazardous 
waste”; ot

Accumulation of RCRA hazardous 
waste on site as defined in 40 CFR
260.10 — applicable

40 CFR 262.34(a);

40 CFR262.34(a)(l)(i);

40 CFR 262.34(a)(2) and (3)
F.A.C. 62-730.160

Container may be marked with other words that identify the 
contents.

Accumulation of 55 gal. or less of 
RCRA hazardous waste or one quart 
of acutely hazardous waste listed in 
261.33(e) at or near any point of 
generation - applicable

40 CFR 262.34(c)(1)

F.A.C. 62-730.160

Use and management of 
hazardous waste in 
containers

If container is not in good condition (e g. severe rusting, 
structural defects) or if it begins to leak, must transfer waste 
from this container to a container that is in good condition.

Storage of RCRA hazardous waste in 
containers - applicable

40 CFR 265.171
F.A.C. 62-730.180(2)

Must use container made or lined with materials compatible 
with waste to be stored so that the ability of the container to 
contain is not impaired.

40 CFR 265.172
F.A.C. 62-730.180(2)

Containers must be closed during storage, except when 
necessary to add/remove waste.
Container must not opened, handled and stored in a manner 
that may rupture the container or cause it to leak.

40 CFR 265.173(a) and (b) 
F.A.C. 62-730.180(2)

Storage of hazardous waste 
in container area

Area must have a contaiimient system designed and operated in 
accordance with 40 CFR 264.175(b)

Storage of RCRA hazardous waste in 
containers with free liquids -
applicable

40 CFR 264.175(a)
F.AC. 62-730.180(1)



Table 8 - Action-specific ARARs and TBCs for the Arkla Terra Site ROD

Action-Specific ARARs/TBCs

Action Requirement Prerequisite Citation

Area must be sloped or otherwise designed and operated to 
drain liquid resulting from precipitation, ot

Containers must be elevated or otherwise protected from 
contact with accumulated liquid.

Storage of RCRA-hazardous waste 
in containers that do not contain free 
liquids (other than F020, F021, F022, 
F023, F026 and F027) - applicable

40 CFR 264.175(c)(1) and (2)

F.A.C. 62-730.180(1)

Waste Treatment and Disposal - Primary Waste (e.g., excavated soil from well cuttings, purge water) and
Secondary Wastes (e.g., contaminated equipment or treatment residuals)

Disposal of RCRA 
hazardous waste in a land- 
based unit

May be land disposed if it meets the requirements in the table 
“Treatment Stmdards for Hazardous Waste” at 40 CFR 268.40 
before land disposal.

Land disposal, as defined in 40 CFR 
268.2, of restricted RCRA waste -
applicable

40 CFR 268.40(a)
F.A.C. 62-730.183

All underlying hazardous constituents [as defined in 40 CFR
268.2(i)] must meet the UTS, found in 40 CFR 268.48 Table 
UTS prior to land disposal

Land disposal of restricted RCRA 
characteristic wastes (DOOl -D043) 
that are not managed in a wastewater 
treatment system that is regulated 
under the CWA, that is CWA 
equivalent, or that is injected into a 
Class 1 nonhazardous injection well - 
applicable

40 CFR 268.40(e)

F.A.C. 62-730.183

Disposal of RCRA 
hazardous waste soil in a 
land-based unit

Must be treated according to the alternative treatment standards 
of 40 CFR 268.49(c) or according to the UTSs specified in 40 
CFR 268.48 applicable to the listed and/or characteristic waste 
contaminating the soil prior to land disposal

Land disposal, as defined in 40 CFR 
268.2, of restricted hazardous soils —
applicable

40 CFR 268.49(b)
F.A.C. 62-730.183

Disposal of RCRA 
characteristic wastewaters 
in a POTW

Are not prohibited, if the wastes are treated for purposes of the 
pre-treatment requirements of section 307 of the CWA unless 
the wastes are subject to a specified method of treatment other 
than DEACT in 40 CFR §268.40, or are D003 reactive 
cyanide.

Land disposal of hazardous 
wastewaters that are hazardous only 
because they exhibit a hazardous 
characteristic and are not otherwise 
prohibited under 40 CFR Pm't 268 — 
applicable

40 CFR§ 268.1(c)(4)(ii)

F.A.C. 62-730.183



Table 8 - Action-specific ARARs and TBCs for the Arkla Terra Site ROD

Action-Specific ARARs/TBCs

Action Requirement Prerequisite Citation

Storage and processing of 
non-hazardous waste

No person shall store, process, or dispose of solid waste except 
as authorized at a permitted solid waste management facility or 
a facility exempt from permitting under this chapter.
No person shall store, process, or dispose of solid waste in a 
manner or location that causes air quality standards to be 
violated or water quality standards or criteria of receiving 
waters to be violated.

Management and storage of solid 
waste - applicable

F.A.C. 62 701.300(l){a)and
(b)

Waste Transportation - Primary and Secondary Wastes

Transportation of hazardous 
materials

Shall be subject to and must comply with all applicable 
provisions of the HMTA and HMR at 49 CFR 171-180 related 
to marking, labeling, placarding, packaging, emergency 
response, etc.

Any person who, under contract with 
a department or agency of the federal 
government, transports “in 
commerce,” or causes to be 
transported or shipped, a hazardous 
material - applicable

49 CFR 171.1(c)

Transportation of hazardous 
waste ojf—site

Must comply with the generator standards of Part 262 
including 40 CFR 262.20-23 for manifesting. Sect. 262.30 for 
packaging, Sect. 262.31 for labeling, Sect. 262.32 for marking, 
Sect. 262.33 for placarding.

Preparation and initiation of 
shipment of hazardous waste off-site
-applicable

40 CFR 262.10(h);
F.A.C. 62-730.160

Transportation of samples 
(i.e. contaminated soils and 
wastewaters)

Are not subject to any requirements of 40 CFR Parts 261 
through 268 or 270 when:

• the sample is being transported to a laboratory for the 
purpose of testing; or

• the sample is being transported back to the 
sample collector after testing

• the sample is being stored by sample collector before 
transport to a lab for testing

Samples of solid waste or a sample 
of water, soil for purpose of 
conducting testing to determine its 
characteristics or composition - 
applicable

40 CFR 261.4(d)(l)(i)-(iii)

F.A.C. 62-730.030

In order to qualify for the exemption in 40 CFR 261.4 
(d)(l)(i) and (ii), a sample collector shipping samples to a

40 CFR 261.4(d)(2)
40 CFR 261.4(d)(2) (ii)(A) and



Table 8 - Action-specific ARARs and TBCs for the Arkla Terra Site ROD

Action-Specific ARARs/TBCs

Action Requirement Prerequisite Citation

laboratory must:
• Comply with U S. DOT, U.S. Postal Service, or any

other applicable shipping requirements.
• Assure that the information provided in (1) thru (5) of

this section accompanies the sample.
• Package the sample so that it does not leak, spill, or

vaporize from its packaging.

(B)

F.A.C. 62-730.030

ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 
CWA = Clean Water Act
F.A.C. = Florida Administrative Code, Chapters as specified
F.S. = Florida Statutes
HAP =hazardous air pollutant
HMTA = Hazardous Materials Transportation Act
HMR = Hazardous Materials Regulations
RCRA = Resoince Conservation and Recovery Act
TBC = To Be Considered guidance
TCLP = toxicity characteristic leaching procedure
UHCs = underlying hazardous constituents
USDW = Underground Sources of Drinking Water
UTS = Universal Treatment Standards
VOC = volatile organic compound

' The designated number of wells, sampling time frames/ffequency, and specific parameters for analyses will be provided in a Monitoring Plan that is included in 
a CERCLA post-ROD document prep^ed as part of the Remedial Design or Remedial Action which is approved by the EPA and the FDEP.



TABLE 9
EVALUATION CRITERIA FOR SLTPERFUND REMEDIAL ALTERNATIVES

ARKLA TERRA SITE

Threshold Criteria

Overall Protection of Human Health and the Environment: Tliis criterion 
addresses whether an alternative provides adequate protection of human health 
and the environment and describes how risks posed tluough each exposure 
pathwa\ are eliminated, reduced, or controlled, tluough treatment, engineering 
controls, and or institutional controls.
Compliance nith Applicable or Relevant and Appropriate Requirements 
(AR\Rs)\ Tliis criterion addresses whether a remed\ will meet Federal and 
state environmental statutes, regulations, and other promulgated requirements 
that pertain to the site, or whether a waiver is iustified.
Long-Term Effectiveness and Permanence'. Tliis criteria refers to expected 
residual risk and the abilirt of a remedy to maintain reliable protection of 
human health and the environment over time, once clean-up levels have been 
met.
Reduction of Toxicity, Mobility, or Volume Through Treatment'. Tliis 
criterion evaluates an alternative’s use of treatment to reduce the hamiful 
effects of principal contaminants, their abilirt to move in the environment, and 
the amount of contamination present.

Balancing Criteria

Short-Term Effectiveness'. Tliis criterion addresses the period of time needed to 
implement the remed\ and an\ adverse impacts that ma\ be posed to workers, 
the communirt and the environment during constmction and operation of the 
remed\ until cleanup levels are achieved.
Implementability: Tliis criterion addresses the teclinical and administrative 
feasibilirt of a remed\ from design tlu ough constmction and operation. Factors 
such as availabilirt of seivices and materials, administrative feasibilirt. and 
coordination w ith other governmental agencies are also considered.
Cost. Tliis criterion includes estimated capital and annual operations and 
maintenance costs, as well as present worth cost. Present worth cost is the total 
cost of an alternative over time in teirns of today’s dollar value. Cost estimates 
are expected to be accurate witliin a range of + 50 to - 30 percent.

Modifying Criteria

State/Support Agency Acceptance: Tliis criterion considers whether the State 
agrees with the EP.A’s anahses and recommendations, as described in the
RI FS and Proposed Plan.
Community Acceptance'. Tliis criterion considers whether the local communirt 
agrees with EP.A’s anah ses and prefened alternative. Comments received on 
the Proposed Plan are an important indicator of communirt acceptance.



TABLE 10
COMPARATIVE ANALYSIS OF ALTERNATIVES- ONSITE GROUNDWATER

ARKLA TERRA SITE

Evaluation Criteria
Alternative OGW-1: 
No Action

Alternative OGW-2: Monitored 
Natural Attenuation with ICs

Alternative OGW-3: 
Emulsified Zero-Valent Iron 
(EZVI) and MNA

Alternative OGW-4: Pump and Treat 
with Ex situ Air Stripping

Threshold Criteria

Overall Protection of 
Human Health and 
the Environment

Not protective

OGW 2 alternative provides both 
short-term and long-term 
protection by reducing the 
toxicity of the contaminants 
through treatment and reducing 
potential risks from contaminated 
vapor inhalation exposure. ICs 
associated with this alternative 
provide protection against 
ingestion and inhalation exposure 
threats. Implementation of the 
monitoring program will track the 
progress of the remedy and 
evaluate the long-term 
effectiveness of the remedy

Overall protection of human 
health and the enviromnent 
is achieved by Alternative 
OGW 3. This alternative 
reduces the toxicity of the 
contaminants through 
treatment and minimizes 
potential risks from 
contaminated vapor 
inhalation exposure. ICs 
associated with this 
alternative provide 
protection against ingestion 
and inhalation exposure 
threats. Implementation of 
the monitoring program will 
track the progress of the 
remedy and evaluate the 
long-term effectiveness of 
the remedy

Alternative OGW 3 achieves Overall 
protection of hiunan health and the 
environment. This alternative provides 
overall protection through active 
treatment and minimizes potential 
risks from contaminated vapor 
inhalation exposure. ICs associated 
with this alternative provide 
protection against ingestion and 
inhalation exposure threats.

Compliance with 
ARARs

Does not meet
This alternative would comply 
with all ARARs identified for the 
Arkla Terra Site

This alternative would 
comply with all ARARs 
identified for the Arkla 
Terra Site

This alternative would comply with 
all ARARs identified for the Arkla 
Terra Site



TABLE 10 (CONTINUED)
COMPARATIVE ANALYSIS OF ALTERNATIVES- ONSITE GROUNDWATER

ARKLA TERRA SITE

Evaluation Criteria
Alternative OGW-1: 
No Action

Alternative OGW-2: Monitored 
Natural Attenuation with ICs

Alternative OGW-3: 
Emulsified Zero-Valent Iron 
(EZVI) and MNA

Alternative OGW-4: Pump and Treat 
with Ex situ Air Stripping

Primary Balancing Criteria

Long-Term 
Effectiveness and 
Permanence

Residual risk remains

After the completion of the 
remedy period, this alternative 
will provide long-term 
effectiveness and permanence of 
the solution as the Site 
groundwater contamination will 
be remediated to levels below the 
RAO levels and natural 
attenuation of the contaminated 
groundwater will continue to 
occur even after the RAOs are 
achieved

Long-term effectiveness and 
permanence of the remedy 
is achieved through this 
remedy as the contaminated 
groundwater will be 
remediated to levels below 
the RAO levels and natural 
attenuation of the 
groundwater contamination 
will continue to occur even 
after the RAOs are achieved

This remedy achieves long-term 
effectiveness and permanence of the 
remedy to most part. After peak 
removal of contaminants, back 
diffusion in to groimdwater due to 
adsorption and desorption would be 
detrimental factor of this remedy

Reduction of
Toxicity, Mobility, or 
Volume through 
Treatment None

This alterative will reduce the 
toxicity and volume through 
treatment but will not be able to 
stop the mobility of the 
contaminants

This alterative will reduce 
the toxicity and volume 
through treatment but will 
not be able to stop the 
mobility of the 
contaminants

This alterative will reduce the toxicity, 
mobility, and volume through 
treatment.

Short-Term
Effectiveness

No impacts

This alternative has minimal 
disturbances during installation of 
monitoring wells and 
abandonment of monitoring wells 
and poses minimal short-term 
risks to the Site workers. Dermal 
contact and ingestion risks will be 
mitigated through implementation 
of a site-specific HASP

This alternative has minimal 
disturbances during 
installation of monitoring 
wells and abandonment of 
monitoring wells. Periodic 
injection of EZVI and 
microbes poses minimal 
short-term risks to the Site 
workers. These risks, which 
include dermal contact and 
ingestion, will be mitigated 
through implementation of a 
site-specific HASP

The pump and treatment alternative 
involves moderate level of intrusive 
construction using moderate level 
equipment, and earth disturbing 
activities. During remedy construction 
period, short-term exposure to 
workers from contaminated water and 
soil as well as from inhalation is 
possible. Nearby human population 
may also be exposed to construction 
related dust. These risks, which 
include dermal contact and ingestion 
risks, will be mitigated through 
implementation of a site-specific



TABLE 10 (CONTINUED)
COMPARATIVE ANALYSIS OF ALTERNATIVES- ONSITE GROUNDWATER

ARKLA TERRA SITE

Evaluation Criteria
Alternative OGW-1: 
No Action

Alternative OGW-2: Monitored 
Natural Attenuation with ICs

Alternative OGW-3: 
Emulsified Zero-Valent Iron 
(EZVI) and MNA

Alternative OGW-4: Pump and Treat 
with Ex situ Air Stripping

HASP, air monitoring, and 
engineering controls.

Implementability

High

This alternative is easy to 
implement and involves simple 
drilling machinery that is widely 
used in the industry. ICs are also 
easy to implement and commonly 
used on superfund sites

This alternative is easy to 
implement and involves 
simple drilling machinery 
that is widely used in the 
industry. ICs are also easy 
to implement and 
commonly used on 
superfund sites

This alternative has moderate level of 
difficulty to implement and involves 
drilling machinery for extraction wells 
and digging equipment for laying out 
pipes, etc. Pumping and air stripping 
equipment is routinely used in the 
industry and workers with expertise 
are readily available. ICs are also easy 
to implement and commonly used on 
superfund sites

Notes:
ARAR Applicable or Relevant and Appropriate Requirement
EZVI Emulsified Zero Valent Iron
HASP Health and Safety Plan
ICs Institutional Controls
MNA Monitored natural attenuation
RAOs Remedial Action Objectives



TABLE 11
COMPARATIVE ANALYSIS OF ALTERNATIVES- OFFSITE GROUNDWATER

ARKLA TERRA SITE

Evaluation Criteria
Alternative DGW-1: 
No Action

Alternative DGW-2: Municipal Water Supply 
and MNA with ICs

Alternative DGW-3: Point-of-Entry Treatment and 
MNA with ICs

Threshold Criteria
Overall Protection of 
Human Health and the 
Environment

Not protective

DGW 2 alternative provides overall protection 
of human health and the environment by 
providing clean alternate water supply 
(Municipal Water). Natural attenuation will 
reduce the toxicity of the contaminants through 
treatment. ICs associated with this alternative 
provide protection against ingestion and 
inhalation exposure threats to non-potable 
users. During offsite monitoring well 
installations, measures will be required to 
protect site workers from e?q)osure to 
contaminated groimdwater. Implementation of 
the monitoring program will track the progress 
of the remedy and evaluate the long-term 
effectiveness of the remedy

This alternative will provide overall protection of 
hirnian health and the environment provided the user 
replaces the point of entry carbon filters in a timely 
manner. When used properly, the carbon filtered water 
will reduce or eliminate inhalation and ingestion 
exposure to the consumer.

Compliance with
ARARs Does not meet This alternative would comply with all ARARs 

identified for the Arkla Terra Site
This alternative would comply with all ARARs 
identified for the Arkla Terra Site

Primary Balancing Criteria
Long-Term
Effectiveness and 
Permanence

Residual risk remains

After the completion of the remedy period, this 
alternative will provide long-term effectiveness 
and permanence of the solution as the offsite 
groundwater contamination will be remediated 
to levels below the RAO levels and natural 
attenuation of the contaminated groundwater 
will continue to occur even after the RAOs are 
achieved

After the completion of the remedy period, this 
alternative will provide long-term effectiveness and 
permanence of the solution as the offsite groundwater 
contamination will be remediated to levels below the 
RAO levels and natural attenuation of the contaminated 
groundwater will continue to occur even after the RAOs 
are achieved

Reduction of Toxicity, 
Mobility, or Volume 
through Treatment

None
This alterative will reduce the toxicity and 
volume through treatment but will not be able 
to stop the mobility of the contaminants

This alterative will reduce the toxicity and volimie 
through treatment but will not be able to stop the 
mobility of the contaminants



TABLE 11 (CONTINUED)
COMPARATIVE ANALYSIS OF ALTERNATIVES- OFFSITE GROUNDWATER

ARKLA TERRA SITE

Evaluation Criteria
Alternative DGW-1: 
No Action

Alternative DGW-2: Municipal Water Supply 
and MNA with ICs

Alternative DGW-3: Point-of-Entry Treatment and
MNA with ICs

Short-Term
Effectiveness

No impacts

This alternative has minimal disturbances 
during installation of monitoring wells and 
poses minimal short-term risks to the Site 
workers. Dermal contact and ingestion risks 
will be mitigated through implementation of a 
site-specific HASP

This alternative has minimal disturbances during 
installation of POE filters and installation of 
monitoring wells for MNA and poses minimal short­
term risks to the Site workers. Dermal contact and 
ingestion risks will be mitigated through 
implementation of a site-specific HASP

Implementability

High

This alternative is easy to implement and 
involves simple drilling machinery that is 
widely used in the industry. ICs are also easy 
to implement and commonly used on 
superfund sites

This alternative is easy to implement and involves 
installing filters at each residence. Drilling machinery 
for monitoring well installation is widely used in the 
industry. ICs are also easy to implement and 
commonly used on superfund sites

Notes:
ARAR Applicable or Relevant and Appropriate Requirement
HASP Health and Safety Plan
ICs Institutional Controls
MNA Monitored natural attenuation
POE Point of Entry
RAOs Remedial Action Objectives



TABLE 12
REMEDIAL ALTERNATIVES COST SUMMARY 

ARKLA TERRA SITE

Alternative Capital Cost^ O&M CosU Net Present Worth CosU Total Cost
Onsite Groundwater Alternatives

OGW-1: No Action $0 $0 $0 $0
OGW-2: Monitored Natural 
Attenuation with ICs

$198,000 $640,000 $660,000 $840,000

OGW-3: Emulsified Zero-Valent Iron 
(EZVI) and MNA

$660,000 $590,00 $1,090,000 $1,250,000

OGW-4: Pump and Treat with Ex situ 
Air Stripping

$1,329,000 $870,000 $1,960,000 $2,100,000

Offsite Groundwater Alternatives
DGW-1: No Action $0 $0 $0 $0
DGW-2: Municipal Water Supply 
and MNA with ICs

$199,000 $530,000 $580,000 $730,000

DGW-3: Point-of-Entry Treatment 
and MNA with ICs

$125,000 $790,000 $695,000 $910,000

Notes:
All costs are rounded to two the nearest thousands of dollars.

1 Capital costs include site preparation, mobilization/demobilization, installation, abandonment of wells, construction of treatment system (OGW #4) and 
connection of municipal water system (DGW #2)

2 O&M costs include groundwater monitoring for MNA and five-year reviews. Pump and Treat operations and monitoring, and replacement filters
3 Net Present Worth costs are reported as net present worth estimate based on a 7% discount rate for 15 years.
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Table 1
SELECTION OF EXPOSURE PATHWAYS 

Ai'kla Terra Propeiiy Site, Florida

Scenario
Timeframe

Medium Exposure
Medium

Exposure
Point

Receptor
Population

Receptor
Age

Exposure
Ronte

On Site/
Off Site

Type of 
Analysis

Rationale for Selection or Exclusion 
of Exposnre Pathway

Current/
Future

Groundwater Groundwater Potable Water Supply Well 
Installed in Floridan Aquifer

Resident Child Dermal Absorption on-site and off-site Quantitative

higestion on-site and off-site Quantitative Potential risk posed to receptors who use contaminated water as a potable water supply. In
Adult Dermal Absorption on-site and off-site Quantitative the absence of land use controls, the Site may be re-developed for residential use. 

Accordingly, potential risk posed to future receptors who may use groundwater as a potable
higestion on-site and off-site Quantitative water supply.

Age-Adjusted Dermal Absorption on-site and off-site Quantitative
higestion on-site and off-site Quantitative

Industrial Worker Adult Dermal Absorption on-site Quantitative In the absence of land use controls, potential risk posed to the on-site fixture industrial
higestion on-site Quantitative worker who may use groundwater as a potable water supply.

Other Receptors All Dermal Absorption on-site and off-site None Other receptors (trespasser/site visitor and construction worker) exposure to groundwater
higestion on-site and off-site None under future site conditions is expected to be neghgible.

Air Volatile Emissions While Resident Adult Inhalation on-site and off-site Quantitative Potential risk posed to offsite (current and future) and on-site (fixture only) receptors who
Showering Child uses contaminated water as a potable water supply.

Industrial Weaker Adult Inhalation on-site None Industrial worker is not expected to shower during work hoxns onsite.

Other Receptors Adult Inhalation on-site and off-site None Other receptors (trespasser/site visitor and construction worker) exposure to groundwater 
under future site conditions is expected to be neghgible.

Child Inhalation on-site and off-site Quantitative
In the absence of land use controls, residents could be exposed to volatile compounds that 
accumulate in future residences.

Resident Adult Inhalation on-site and off-site Quantitative
Age-Adjusted Inhalation on-site and off-site Quantitative

hidoor Air Commercial/hidustrial Worker Adult Inhalation on-site and off-site Quantitative Commercial/Industrial workers could be exposed to volatile compounds that accumulate in 
buildings.

Other receptors Adult and Adolescent hihalation on-site and off-site None Other receptors are unlikely to spend a significant length of time in a future bxxilding on-site.

Current/ Sod Site Soil Resident 
(Future Only)

Adult Dermal Absorption On-site Quantitative
Future higestion On-site

hihalation On-site
ChUd Dermal Absorption On-site Quantitative

higestion On-site In the absence of land xxse controls, residents could be in contact with sxxrface soil.
Inhalation On-site

Site Surfece Soil and Fugitive Age-Adjusted Dermal Absorption On-site Quantitative
Dust/ Volatile Emissions From higestion On-site

Surface Soil. hihalation On-site
Trespasser/Visitor Adolescent Dermal Absorption Quantitative Trespassers/visitcffs could contact surfiice soil.

higestion On-site
Inhalation

hidustrial/Commercial Worker Adult Dermal Absorption On-site Quantitative Indxxstrial workers may be exposed to sxxrface soil, fugitive dxxst and volatile emissions.
higestion On-site Quantitative
Inhalation On-site Quantitative

Surface Soil and Subsurface soil Construction Worker 
(Future Only)

Adult Dermal Absorption On-site Quantitative Construction workers coxxld contact surface and subsurface soil dxxring excavating 
(qxerations.higestion On-site Quantitative

Inhalation On-site Quantitative
Air Indoor Air Resident 

(Future Only)
Child Inhalation On-site Quantitative

In the absence of land use controls, residents could be exposed to volatile compounds that 
accumulate in future residences.

Adult Inhalation On-site Quantitative

Age-Adjusted Inhalation On-site Quantitative

Commercial/hidustrial Worker Adult Inhalation On-site Quantitative Commercial/Indxxstrial workers could be exposed to volatile compounds that accumulate in 
buildings.

Other receptors Adult and Adolescent Inhalation
On-site

Quantitative Other receptors are xxnlikely to spend a significant length of time in a fixture bxxilding on-site.

Page 1 of 1
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TABLE B1
COST ESTIMATE

ONSITE GROUNDWATER ALTERNATIVES
ALTERNATIVE OGW-2: MONITORED NATURAL ATTENUATION AND INSTITUTIONAL CONTROLS

Arkla Terra Site
ThoDotosassa, Florida

ITEM DESCRIPTION QTY UNIT UNIT PRICE COST SUBTOTAL
CAPITAL COST
DIRECT COST-

Contractor (Planning/Preparation) 100 hour SlOO $10,000
Well installation (2", 55-65 feet, PVC) 2 each $3,000 $6,000

Well Abandonment 9 each $2,500 $23,000
Field oversight

Car/Gas 1 wk 500 500
Per diem (hotel/food) 5 day 168 1680

Field Team (Oversight) 40 hour 80 8000
Institutional Controls (access/deed resitrictions) 1 LS $1,000 $1,000

Engineering Controls (fence, signage, land maintenance) 1 LS $7,000 $7,000
TOTAL DIRECT COST $50,180

INDIRECT COST -
Project (EPA) oversight 100 Hours $90 $9,000
EPA project trips -15 (3-day trip) 360 Hours $90 $32,400
Per diem 45 Each S168 $7,560

SUBTOTAL $48,960
DESIGN (5%) 2000
BONDS (2%) 1000
PERMITTING (1%)
TOTAL INDIRECT COST $51,960
SUBTOTAL CAPITAL COST $102,000
CONTINGENCY (20%) 20000

TOTAL CAPITAL COST $122,000
O&M COST
O&M-Monitored Natural Attenuation Recurring cost In fo
Car/Gas 1 wk 500 500
Per diem (hotel/food) 6 day 168 1008
Field Team Labor 60 hour 100 6000
TOTAL 7500
Equipment 1 Set 2100 2100
Analytical (9 VOC, natural attenuation, and field tests) 1 Set 1500 1500
Groundwater Monitoring Report 16 hour 100 1600
O&M-Monilored Natural Attenuation (Years 1-5)

Labor 20 quarterly $7,500 $150,000
Equipment/Materials 20 quarterly $2,100 $42,000

Analytical 20 quarterly $1,500 $30,000
Groundwater Monitoring Report 20 quarterly $1,600 $32,000

Institutional Control Maintenance 5 annual $1,000 $5,000
Activated Carbon Drum Replacement (every 3 years) 1 each $600 $600

SUBTOTAL $260,000
O&M -Monitored Natural Attenuation (Years 6-10)

Labor 10 semiannual $7,500 $75,000
Equipment/Materials 10 semiannual $2,100 $21,000

Analytical 10 semiannual $1,500 $15,000
Groundwater Monitoring Report 10 semiannual $1,600 $16,000

Institutional Control Maintenance 5 annual $1,000 $5,000
Activated Carbon Drum Replacement (every 3 years) 2 each $600 $1,200

SUBTOTAL $130,000
O&M-Monitored Natural Attenuation (Years 11-15)

Labor 5 aimual $7,500 $37,500
Equipment/Materials 5 annual $2,100 $10,500

Analytical 5 annual $1,500 $7,500
Groundwater Monitoring Report 5 annual $1,600 $8,000

Institutional Control Maintenance 5 annual $1,000 $5,000
Activated Carbon Drum Replacement (every 3 years) 2 each $600 $1,200

SUBTOTAL $70,000
Five-year Reviews 3 each $24,000 $72,000 $72,000

SUBTOTAL O&M COST $530,000
CONTINGENCY (20%) $110,000

TOTAL O&M COST $640,000
Total Capital and O&M $760,000



1 PROJECT MANAGEMENT (10%) S76,000
|oGW 2 ALTERNATIVE TOTAL S840,000
loGW 2 ALTERNATIVE PRESENT WORTH S660.000

Notes:

1. MW-1 well be abandoned and replaced with two new 2-inch, PVC nested wells in overburdent (40-50 feet bgs] and floridan acquifer (SO­
TO feet bgs)
2. Abandon all 8 extraction wells
3. 800 ft of 6 feet chain link fencing ($17/ft) for north and south property boundaries and four superfund signs. Site maintenance for initial 
gravel road, grubbing and clearing
4. Oversight perdiem for monitoring well and fence installation activities is assumed for a 2 person, 5 day event.Assumed 10 hrs/day/person 
work day
5. Each on-site Monitored Natural Attenuation sampling will take 2 people, 3 days, 10 hour/day
6. Institutional Control maintenance includes repairs of fence, monioring wells, roads, etc.
7. Sample analytical cost is based on current commerical laboratory cost
8. Activated carbon drum is for treating purge water and assumes replacement of carbon every 3 years.
9. Monitored Natural Attenuation monitoring is assumed to last 15 years
10. Three five-year reviews are assumed
11. EPA oversight at 16 hours/month for 15 years (180 months)
12. Present Worth is based on 7% rate over a 15 year period



TABLE B2
COST ESTIMATE

OFFSITE GROUNDWATER ALTERNATIVES
ALTERNATIVE DGW-2: MUNICIPAL WATER SUPPLY PLUS MONITORED NATURAL ATTENUATION WITH

INSTITUTIONAL CONTROLS
Arkla Terra Site

Thonotosassa Floilda

ITEM DESCRIPTION OTY UNIT UNIT PRICE COST SUBTOTAL

CAPITAL COST
DIRECT COST-

Municipal Connection by the City 15 LS $3,600 $50,000

Contractor Coordination 480 hours SlOO $50,000

EPA Field Labor 40 Hours $90 $4,000

EPA Per diem (hotel/food) 10 day $168 $2,000
Car/gas 2 week $450 $1,000

TOTAL DIRECT COST 107,000

INDIRECT COST -
Ebroject (EPA) oversight (4 hrs/house) 60 Each $90 $5,400

SUBTOTAL INDIRECT COST 5,400

PERMITTING (1%) 1,000

TOTAL INDIRECT COST 6,400

SUBTOTAL CAPITAL COST 113,000

CONTINGENCY (20%) 20,000

TOTAL CAPITAL COST 133,000

0«ScM- Unit cost Info
Car/Gas 2 wk $500 $1,000

Per diem (hotel/food) 6 day $168 $1,008

Field Team (2 personnel, 3 10-hr days) 60 hour $100 $6,000

Total VOCs +NA parameters (water) 1 event $3,300 $3,300

Equipment/Maerial per event 1 Each $2,200 $2,200

Groundwater Monitoring Report 16 hour $100 $1,600

O&M-Monitored Natural Attenuation (1-2 years)
Labor 8 quarterly $7,500 $60,000

Equipment/Materials 8 quarterly $2,200 $17,600
Analytical 8 quarterly $3,300 $26,400

Groimdwater Monitoring Report 8 quarterly $1,600 $12,800

Institutional Control Maintenance 2 annual $1,000 $2,000

Activated Carbon Drum Replacement (every 3 years) 0 each $600 $0
SUBTOTAL $120,000

O&M-Monitored Natural Attenuation (3-5 years)
Labor 6 semiannual $7,500 $45,000

Equipment/Materials 6 semiannual $2,200 $13,200
Analytical 6 semiannual $3,300 $19,800

Groimdwater Monitoring Report 6 semiannual $1,600 $9,600

Institutional Control Maintenance 3 annual $1,000 $3,000

Activated Carbon Drum Replacement (every 3 years) 1 each $600 $600
SUBTOTAL $91,000

O&M- Monitored Natural Attenuation (6-15 years)
Labor 10 annual $7,500 $75,000

Equipment/Materials 10 annual $2,200 $22,000
Analytical 10 annual $3,300 $33,000

Groundwater Monitoring Report 10 annual $1,600 $16,000

Institutional Control Maintenance 10 annual $1,000 $10,000

Activated Carbon Drum Replacement (every 3 years) 4 each $600 $2,400
SUBTOTAL $160,000

Five-year Reviews 3 each $24,000 $72,000 $72,000

SUBTOTAL O&M COST $440,000

CONTINGENCY (20%) $88,000

TOTAL O&M COST $530,000

Total Capital and O & M $660,000

PROJECT MANAGEMENT (10%) $66,000

DGW-2 ALTERNATIVE TOTAL $730,000

DGW-2 ALTERNATIVE PRESENT WORTH $580,000



Notes:

1. Cm lent total of houses neeiling connection is just over 15. We assumed 60 houis foi new municipal connections
2. Municipal connection fees source is "Hllsboiough County - Apply to Convert My Well to County Water". 
i. Well plugging and additional plumbing is an engineers estimate
4. Natural attenuation sampling is based on 20 samples per trip, including QA/QC samples.
5. Each on-site Monitored Natural Attenuation sampling will take 2 people, 3 days, 10 boui/day
6. Sampling occurs cjuaiteily in years 1 & 2, then hi annually in years 3,4, & S, and annually in years 6 through IS
7. Sample analytical cost is based on current commerical laboratory cost
8. Activated carbon dr urn is for treating purge water and assumes replacement of carbon every 3 years.
9. Monitored Natural Attenuation monitoring is assumed to last IS years
10. Three five-year reviews arc- assumed
11. Present Worth is based on 7% rate over a IS year period
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Responsiveness Summary
1.0 INTRODUCTION

This responsiveness summary provides a summary of the significant comments and criticisms submitted 

by the public on the U.S. Environmental Protection Agency’s (EPA’s) June 2018 Proposed Plan for the 

Arkla Terra Property Superfund Site, and the EPA’s responses to those comments and concerns. A 

responsiveness summary is required by the National Oil and Hazardous Substances Pollution 

Contingency Plan at 40 C.F.R. § 300.430(f)(3)(F). All comments summarized in this document have been 

considered in the EPA’s final decision in the selection of a remedy to address the contamination at the 

Site.

2.0 SUMMARY OF COMMUNITY RELATIONS ACTIVITES

The June 2018 Proposed Plan, which identified the EPA’s preferred remedy and the basis for that 

preference, including supporting analyses and information, was made available to the public in the 

administrative record file at the EPA Region 4 Records Center in its’ Atlanta office, the Seffner-Mango 

Library, and an EPA Region 4 webpage.

The notice of availability of the above-referenced documents and the announcements of a public meeting 

date were distributed to approximately 250 addresses, including local residents living near the site and 

local government, on Monday, June 18, 2018. A public notice announcing the opportunity for public 

comment and the public meeting date/location ran in the Tampa Bay Times on Friday, June 23, 2018. A 

public comment period was open from June 22, 2018 to July 23, 2018. The EPA’s response to the 

comments received during this period is included in the Responsiveness Summary, which is part of this 

Record of Decision.

On June 27, 2018, the EPA conducted a public meeting in the evening at the Seffner-Mango Library to 

inform local officials and interested citizens about the Superfund process, to review current and planned 

remedial activities at the Site, to discuss the Proposed Plan, and to listen to and respond to questions and 

comments from the area residents and interested parties. According to the sign-in-sheets, a total of 25 

people were in attendance at the public meeting, 13 of which were residents.

3.0 OVERVIEW

The EPA’s selected remedy for onsite contaminated groundwater includes Monitored Natural Attenuation 

(MNA) and Land Use Controls. The EPA’s selected remedy for offsite contaminated groundwater is

ROD Arkla Terra Property 
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alternate (municipal) water supply with MNA and Institutional Controls. Performance monitoring will be 

required to determine the remedy’s effectiveness in meeting pre-set remedial goals. Because this 

alternative will result in hazardous substances, pollutants, or contaminants remaining onsite above levels 

that allow for unlimited use and unrestricted exposure, a CERCLA statutory review will be conducted 

every five years after the completion of the remediation to ensure that the remedy is, or will be, protective 

of human health and the environment.

4.0 SUMMARY OF COMMENTS AND RESPONSES

Three emails were received during the comment period from June 22, 2018 to July 23, 2018. Copies of 

the emailed comments are provided in Appendix D.l. A summary of the comments contained in the 

letters and the EPA response to those comments are presented below.

A copy of the transcript from the public meeting is provided as an attachment to this Record of Decision 

as Appendix D.2 and is available in the Administrative Record, which is available at the following 

information repositories:

Thonotosassa Branch Library 

10715 Main Street 

Thonotosassa, FL 33592 

(813) 273-3652

USEPA Region 4 Records Center 61 Forsyth Street 

Atlanta, GA 30303 

(404) 562-8561

Electronic documents are posted at the EPA Superfund webpage: 

https://www.epa.gov/superfund/arkla-terra

During the public comment period from June 22, 2018 to July 23, 2018, EPA received one email from the 

resident community. A summary of the comments during the public meeting and the comment received 

during the public comment period; and EPA’s response to these comments are below.

ROD Arkla Terra Property 
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Comment:

• How mucli time has elapsed since the discovery until our proposed plan right now?

EPA Response:

• State started investigations in 1990s.

Comment:

• Are these chemicals odorless, tasteless, and invisible in the water so you can’t see an5dhing 

floating in the water, can’t smell or taste anything?

• Is there a smell or taste to these chemicals above the MCL level?

EPA Response:

• At maximum contaminant levels (MCLs) PCE and TCE are odorless and tasteless.

• Florida State: At certain high levels, one would smell it. Smell is real pungent, sweet smell, 

like one experiences at a dry cleaner.

Comment:

• How many residents need hook up in the target area? And, if so, is that going to be enough 

to satisfy? Are you going to be under budget or over budget?

• Within the next 20 to 30 years, then, this diagram will be a lot different?

EPA Response:

• Back in the early 2000s, about 120 residents in the community were hooked up. Some 

people chose not to be hooked up at that time. Properties numbering less than 20 are 

eligible for hookups. Of these 20 properties, some of them are vacant lots. Some of the 

properties were not interested in a hookup when they were asked back in 2000, and they 

still may not be interested in hookup.

• EPA believes that in the next three years the ojf-site plume south of Highway 301 may be 

below MCLs. It is anticipated that the on-site plume will be below MCLs in the next 13-year 

time frame.

4 ROD Arkla Terra Property
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Comment;

• Is the plume traveling south from the Arkla Terra property and how EPA knows that the 

concentrations are not increasing?

EPA Response:

EPA has been collecting groundwater samples for the past 10 years. TCE was detected in 

offsite monitoring wells and residential wells. Only five wells exhibited TCE concentrations 

exceeding the Florida criteria of 3 pg/L. Prior to thermal treatment, the lateral extent of the 

offsite plume extended from EPA-71 south to approximately 108‘^ Street, approximately 

3,000feet in length, and was approximately 800feet wide at its largest area. After the 

thermal treatment of onsite soil, the plume has decreased in size to approximately 700feet 

in length and is continuing to shrink.

ROD Arkla Terra Property 
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Comment:

• A resident expressed concern about how water lines were previously installed in their

community. According to the resident, the installation was disruptive and damaged personal 

property.

EPA Response:

• If new water lines are required, EPA will ensure that they are done properly following local 

and state regulations.

Comment:

A resident expressed concern about the safety of their drinking water.

EPA Response:

• If the resident is within the footprint of the plume and is using a potable well, they will be 

offered a hookup under the Selected Remedy. Additional information has been provided to 

the Thonotosassa community regarding drinking water from household wells.
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Appendix C



APPENDIX C.2 - PUBLIC MEETING TRANSCRIPT JUNE 27, 2018



In The Matter Of:
Proposed Plan Public Meeting 

For The Arkla Terra Property Sity

June 27, 2018

Michael Musetta & Associates, Inc.
One Tampa City Center, Suite 3400 

201 North Franklin Street 

Tampa, Florida 33602
Phone: (813) 221-3171; Fax: (813)225-1714

Original File 062718 EPA meeting.txt
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PROPOSED PLAN PUBLIC MEETING FOR 
THE ARKLA TERRA PROPERTY SITE

DATE:

TIME:

PLACE:

June 27, 2018

6:04 p.m. to 6:49 p.m.

410 North Kingsway Road 
Seffner, Florida

Pages 1 to 33
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APPEARANCES:

BETH WALDEN
EPA Remedial Project Manager 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 
(404) 562-8814

ANGELA MILLER
EPA Community Involvement Coordinator 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 
(404) 562-8561
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MS. WALDEN: We'll go ahead and get started. So my

name is Beth Walden. I'm out of the Atlanta office for the 

Environmental Protection Agency. This is Angela Miller; she 

is also out of the Atlanta office for EPA.

I'm going to let Angela open the meeting up. We 

don't think this will take any more than 10 minutes. We 

could make it two hours, but we figured you guys came tonight 

because you really have specific questions that you want 

answered, so we want to get to those as quickly as we can.

So we'll give you the broad brush of where we are, where 

we've been, and where we're going.

Okay. Angela?

MS. MILLER: All right. First of all, thank you so

much for coming out here. We really appreciate it.

We're excited. This might be the most we've had at one 

of our meetings. It might be the cookies, I don't know, 

dark chocolate, the table. I don't know, but thank you 

so much for coming.

Just a quick agenda. Again, thank you for coming 

out. We have several different agencies represented 

here tonight. And I thought I had it in my hand. Here 

we go. We have, of course, EPA; Florida Department of 

Health. We have Hillsborough County Environmental 

Protection Commission, and -- oh, my glasses. I turned 

49, and I can't see anymore all of a sudden.
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MS. WALDEN: She won't wear a chain.

MS. MILLER: I'm not wearing a chain, and I'm not

getting those either.

Let's see. Southwest Florida Water Management 

District. Did I get that right, Dave? Where is Dave? 

See, I can't see far away with them on. But, anyway, so 

we've got several different agencies here tonight, so if 

EPA can't answer your question, we've got other people 

that can help you when we get through with the 

presentation.

Of course, tonight, the purpose of the meeting is 

there's contamination, and we have a plan. There's a 

little bit left, and we want to take care of it. So 

we'II go through that tonight, we'II go through those 

details.

And because this is a preferred plan that EPA is 

proposing to the community, we have a comment period.

So our comment period started Friday, June the 22nd, and 

it goes through July the 23rd. There's several 

different ways that you can comment. You can e-mail 

Beth. If you didn't get one of these, there's a whole 

section that talks about it called "public comments."

So you can send your comments to Beth saying. Oh, I 

love the plan, or Oh, I hate the plan. Whatever your 

comment is, you can e-mail them to Beth. If you're

Michael Musetta & Associates, Inc. (813) 221-3171
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Still snail mail, which my parents are, then you can 

write them down, and you can mail them to Beth. The 

address is also in there. They just have to be 

postmarked by July the 23rd, because that's the last 

day.

Tonight, I have a court reporter that is 

transcribing the entire meeting. So if you have a 

question or a comment tonight, that's going in the 

record as well.

Once the comment period is over, we -- Beth 

compiles them all, and she replies to the questions, and 

that document is the responsiveness summary, and it is 

attached to the final decision. That is record of the 

decision, we call it ROD. So the government would just 

fold up and die if we did not have acronyms. So that is 

the ROD, the final decision, the responsiveness summary 

goes in to that.

And so we're going to have a presentation, five, 

ten minutes, and then we're going to open it up to you 

guys. And I know that there's some people that want us 

to look up your address to see if we've sampled or when 

we sampled or whatever. We'll be happy to do that, too.

So we want to go through the presentation. We 

don't want to go too fast, because we want you to 

understand what we're doing. So if you have a question.
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please feel free to raise your hand, but so you can help 

me and help my court reporter from going into distress, 

if you would stand up -- you don't have to stand up.

Not everybody's like me. You don't have to stand up, 

but say --at least speak your name, and spell it if 

it's not Smith. Okay? So -- and then we'll have the Q 

and A. Again, with the Q and A, if you would stand up 

and state your name and spell any unusual spelling.

Okay?

So here is the map that we will be referring to a 

lot tonight. You can see this little green dotted line. 

That is our plume. At the very top that has the 

lattice-looking thing, that's our site. So what we are 

talking about tonight is monitoring natural attenuation. 

Government calls it MNA. So we're going to be talking 

about MNA on the site, and we're also going to be 

talking about hooking up the people -- offering hookups, 

because we offered a while back, and some people denied 

it. But -- so we're going to offer hookups to the 

people inside the plume that are yellowed out. If you 

see a yellow, we're going to offer hookups. So that's 

what we're going to talk about tonight. That's it, in a 

nutshell.

Okay. So we have a plan, but we also are the 

government, and we don't have a responsible party, so

Michael Musetta & Associates, Inc. (813) 221-3171
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this is funded by the government. So, by law, we have 

to follow a process. So I really want to explain -- 

summarize our process that we have to follow.

So we start out with site discovery. That's 

self-explanatory. The site is discovered, and then EPA 

does a site evaluation, and whether the site scores or 

not, it can be placed on the National Priorities List. 

That is a list of all the hazardous waste sites in the 

country, and this site was listed -- I cannot even 

remember -- 2000 --

MS. WALDEN: '9, I think.

MS. MILLER: Something like that. 2000 --

MS. WALDEN: Maybe '6. I don't remember.

MS. MILLER: Early 2000s, it was placed on the

National Priorities List. That gives EPA the authority 

to actually do work at the site, you know, to spend 

Superfund money, things like that.

Our first thing is a remedial investigation, and 

we've already done -- the library is closing. It's not 

evacuating or anything. If you hear something else -- I 

have a pump, it beeps sometimes. Just ignore it. I'll 

be okay.

But the remedial investigation, we know that 

there's contamination out there, we just have to know 

how much is out there. Okay. So we do a remedial
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investigation. We follow that up with a feasibility 

study. That gives us different alternatives to say this 

is how you can correct the problem. And then we come to 

the proposed plan, and that's where we are today.

That's where we are on this site. We are at the 

proposed plan stage.

Beth looked at all of her alternatives in the 

feasibility study, and the plan that she's going to 

present today, we feel like that is the best plan that's 

going to get this stuff, you know, is going to take care 

of it.

Remedy selection, see that ROD, record of decision 

and responsiveness summary. After the comment period, 

we have a ROD that will be signed by our division 

director, and it becomes the decision of the site.

And then after the remedy selection, we have 

remedial design. That's when we put it all together, a 

plan, on how we're going to do this, and it will have 

all the details. And usually the remedial design, 

remedial action will come back out, and we'll either do 

a meeting like this or we'll have an availability 

session where you can come in and ask us questions. But 

the remedial design are the details of our remedial 

action.

Then we'll go through the remedial action, and then

Michael Musetta & Associates, Inc. (813) 221-3171



1

2

3

4

5

6

7

8 

9

10

11

12

13

14

15

16

17

18

19

20 

21 

22

23

24

25

there's an operation and maintenance period of the site. 

And then luckily, down the road, there is a potential to 

delete the site. Even when a site is deleted, unless 

the levels are consistent to whatever -- each site is 

different. We won't conduct a review of the site every 

five years. Most of the time we still continue to 

review it every five years. We come out, and we make 

sure that the remedy that was selected that we 

implemented is still effective and protective to the 

community, and then we can delete the site.

So you can see the process, but this is what we 

have to follow. As much as we would like to just 

implement that plan, that's the hardest part is you have 

to wait. But this is the process that we call it -- we 

call it the Superfund snake.

MS. SMITH: Are we holding questions until the end?

MS. MILLER: If you want to -- I mean, if you want.

MS. SMITH: How much time has elapsed since the

discovery until our proposed plan right now?

MS. WALDEN: Let's see. We started -- EPA -- the

state started investigating it in the '90s. I'll tell 

you what --

MS. SMITH: You'll cover it?

MS. WALDEN: I think we're going to cover it, and

if I don't, why don't you remind me.
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MS. MILLER: If you need us to clarify something,

though, please raise your hand. Don't hesitate to raise 

your hand and ask us questions to clarify.

Do you have a question? Are you okay back there? 

Okay. I read faces, so if I see your face, I'm going to 

ask you -- I'm going to point you out.

Okay. I'll go ahead and turn it over to Beth.

MS. WALDEN: Okay. So is everybody familiar where

the -- with where the Arkla Terra property was? Is?

The Red Barn right there on Highway 301.

MS. MILLER: And the Dollar General. Somebody told

me a Dollar General tonight.

MS. WALDEN: There'S a landscaping business now

that's right here, right?

Okay. So, basically, they became aware of the site 

after the state had been investigating another site down 

the road, and what they realized was, wow, we've got 

another problem out here, and they did a hookup with 

Hillsborough County in the early 2000s. And it took a 

while to figure out where the other source was coming 

from.

So the EPA got involved in the mid '90s and when 

EPA got the site from the state, the state had already 

collected well over 1200 samples. I mean, they had done 

a lot of work trying to figure out where this thing was
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coming from.

So, basically, what we have found out since EPA's 

been involved in it, the reason why we couldn't find the 

source of it was the source of it didn't even begin 

until probably about 10 to 15 feet below the 

subsurface -- below the surface, I mean. And what we 

discovered was they must have had some type of vault or 

somewhere where they were storing the solvent. And 

that sol- -- whether they were cleaning things in that 

vault or whether they were storing it there, I can't 

tell you.

But what I can tell you was it was pretty darn hard 

to find, and, basically, this red -- what we call a 

DNAPL, it's a very dense nonaqueous phase liquid. It's 

basically a pure product, the pure solvent. So what 

happens is it bleeds into -- and found its way into what 

we call an archaic sinkhole. I know you guys are 

familiar with these, but, again, the sinkhole was about 

at 50 feet deep, and it just migrated its way in there 

and has gotten into the Floridan aquifer, which is your 

drinking water aquifer for most folks. Most of y'all 

don't install your drinking water wells in the 

overburden, because it just doesn't yield enough water.

So it took us a couple years to figure out where 

that source was. We never hit really high
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concentrations of the solvent in all the groundwater 

work we did, but we knew we had about a mile plume. And 

so we were pretty sure that there was a DNAPL involved.

So we used this technology called in situ thermal 

treatment. You'll hear it called ERH, ICH, but we're 

just going to call it thermal treatment.

And we had goals when we started this source 

removal in 2012. We wanted to get the soils down below 

a hundred. We wanted to make sure that we could restore 

the overall aquifer to acceptable drinking water levels 

of 3, and if we could hit that on site, great, but 

realistically, we thought if you can hit at least 300 

before it leaves the site, we're pretty sure that over 

time that that can naturally attenuate.

So we operated the system for about six months, and 

this is the footprint of where the system was that we 

installed, and I'm going to show you some pictures of 

why you would never know this was a Superfund site. It 

looks just like a normal, typical commercial landscaping 

yard, right? Well, the source was right here. So you 

would -- right? You would never know from aboveground.

So this is the actual system installed where you 

put down -- these pipes down, you conduct electricity, 

you heat up the soils, and what groundwater is there, 

you drive that contamination out into a vapor or in --
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even to a water phase. And then you collect all that, 

and you basically remove that contamination on carbon 

filters, and then you ship the carbon filters out.

So we actually removed about 1500 pounds of that 

solvent. We achieved about a 99 percent mass reduction 

of that source. Very aggressive, very successful. We 

were very happy with the results.

So, meanwhile, even though we felt really good 

about taking care of that source, every quarter for 

many, many years since EPA had the project from the 

state, we began quarterly sampling. And some of you 

guys have been participants in that quarterly sampling. 

And just in the last year, we've gone to once every -- 

or I'm sorry -- twice a year. We'll talk about that 

later.

But since we started doing the RIFS, we've 

collected about 435 soil samples, we've collected over 

3100 groundwater samples, and about 121 air samples. So 

a lot's been going on. Even though it's been a while, 

we felt like we had such good results with that source 

reduction and the plume was shrinking, we've just been 

watching it to make sure that we could pick a remedy 

that we wouldn't have to revisit, you know, in four or 

five years, et cetera.

So this is what -- the next slide I'm going to show
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you is what -- the cartoon version of what the plume 

looks like now. This is where all that DNAPL was that 

we drove out through the vapor in the groundwater. And 

then we have got -- oh. We've got some residual.

MR. SYKES: Your pointer on your computer screen is

not showing up on the --

MS. WALDEN: Man, I'm working that mouse hard over

here.

MS. MILLER: Remember how large that red pile was?

This is it after that ERH, the thermal.

MS. WALDEN: And so you can see the red that's in

the top of the limestone. Is that right, John? Dave? 

Limestone?

MR. SYKES: It'S the clay formation above the

limestone.

MS. WALDEN: So, you know, look, we couldn't drive

it out of the top of that interface, so we do have 

residual.

So, you know, if you're looking down from an 

airplane, this is what the plume would look like over 

the neighborhood. This is where we started around 2012. 

This is where we were in 2016. If we were to do another 

map of this, that plume might even be broken up, but 

certainly less than what the 2016 is showing.

So, again, that upper aquifer, that overburden over
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that clay Hawthorn Formation, we're about 99 percent 

successful. We also were able to drive the mass out in 

the Floridan, your drinking water aquifer, by about 54 

percent. And we know it's still shrinking because each 

time we go out and we do our sampling, we are getting, 

over time, a decrease in the concentrations.

So, basically, we take all that information and we 

feed a model, and it is modeling, but we're estimating 

that in that overburden, we may be able to get to below

MCLs in about six years. And then from the site to off

site, we feel like we're going to get to MCLs in about 

13 years.

Now, if you're off site, we may even get there in 

the next two to three years, but EPA's looking at the 

entire plume where we have, still, more contamination on 

site, and we -- we're projecting that for, you know, the 

whole plume. So two years off site, about 13 years on 

site in the Floridan.

So what we're here tonight to talk about was, well,

what are you guys going to do now? And so we want to

make sure that you guys are still protected from 

drinking contaminated groundwater. We want to make sure 

that if someone were to go out there and put a building 

where we have that residual contamination, that they 

would do sampling to ensure that they don't have any
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volatiles that are coming up through the building. And 

then lastly, the goal really is to restore the whole 

aquifer to MCLs.

So y'all heard the term "feasibility study." So we 

look at different things we can do to continue treating 

the aquifer. I call it magic juju. Is there anything 

we can throw into that aquifer to get it to clean up 

faster? The monitored natural attenuation is, 

basically, over time, that plume will basically dilute. 

And there are some mechanisms, biologically, that will 

also help break it down, but it's mainly through 

dilution.

And then we also looked at. Okay. Can we extract 

it? And we did --we divided it up two ways. We looked 

at it on site, and we looked at it off site. And in the 

end, we believe that the monitored natural attenuation 

put engineering controls -- meaning, if we need a fence, 

if we need to have signage, do we need to put some deed 

restrictions on that Arkla Terra property? No one's 

residential property. Okay? I'll cover that in just a 

minute.

And so we look at the cost, and so when you combine 

the monitored natural attenuation with hooking people up 

off site, we're looking at about a million and a half 

dollars.
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I mentioned for the off-site residents, we work 

with the Southwest Florida Water Management District who 

has the responsibility for permitting wells in the 

Southwest Florida district.

And we have given them the plume information, and 

so if someone were to come and try to install a well and 

it's within that groundwater plume, they decide whether 

that person is going to be permitted to put a well. 

That's not going to be EPA's decision. That's going to 

be -- we call them SWFWMD. That's going to be their 

decision.

So, again, just a reminder of the properties that 

are definitely eligible in yellow, there may be some 

folks in the room that are aware of maybe they've had 

some historical contamination, maybe they're close to 

where the plume is and would like us to consider hooking 

them up, and we're going to be taking your names for 

that information.

So how quickly is this going to happen? I don't 

have a good feel for when we're going to get the money 

to do the hookups. We basically are an NPL site that 

has chosen a remedy, and now headquarters -- EPA 

headquarters decides when this site gets money versus 

all the other sites in the country. I think we might be 

in a fortunate situation. We're going to be talking
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with Hillsborough County to see if there's anything we 

can do to expedite getting those hookups done.

So before I turn it over to Q and A, I just want to 

let you guys know where you can find the information.

You don't have to carry the books out. You don't have 

to carry all the paper out. You can either go to the 

library, they have, I think, a disk of all the 

information. We also have a website where you can get 

any of this information from our website, and that is on 

that -- I do want you to leave with a one-pager, at 

least, because that has the website where you can look 

at all the documents.

MS. MILLER: And all of these are on there.

MS. WALDEN: Yeah. So what I wanted to share with

you was we have all the work that we've done in our six 

inches of material. We have the 25-page version of it, 

and then we have the two-page version of it, but it's 

the same information. It's just how deep of a dive do 

you want to go into getting the information.

MS. MILLER: This is what I understand, so that's

why I created this one.

MS. WALDEN: And then if you have a private well, I 

just want you to take this home as well. I have learned 

over my many years of doing this, when you own a private 

well, nobody is looking out for you. It is the
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homeowner's responsibility to make sure that their 

drinking water is safe. You know, in this situation 

because it's on the NPL site or maybe it can be on the 

state Superfund site, we will monitor certain wells, but 

we don't monitor all the wells. So I just want you guys 

to understand that, because there's been heartbreaking 

stories over the years with folks not understanding and 

thinking someone else is taking care of them.

We have a couple fact sheets on trichloroethylene, 

tetrachloroethylene. We're really fortunate tonight.

We do have some human health risk assessors in the room, 

Kevin Koporec, right? He's with EPA. I know some of 

you guys have questions about, okay, so I'm not above 

the MCL. Is my water safe to drink? And Kevin is a 

great resource for that. He can come up and talk about 

it for a minute or two, if you want, after we get to Q 

and A.

What else did I want to say? Does anybody else 

from the state or the county have anything they want to 

add to this before we get to Q and A?

MS. LIEHR: So the Department of Health is here as

well. If you have any health concerns, questions, feel 

free to ask us. We have some information here about the 

contaminants of concern, TCE and PCE. We even have our 

county health department joining us. So feel free to
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ask us any questions if you have to -- or want to, not 

have to.

MS. WALDEN: Did you have a survey?

MS. LIEHR: So we gave away a survey to a couple of

people. It's very broad and very -- it's a 

four-question survey. Do not worry about the name and 

address below, but this survey will help us and the EPA 

to identify or to evaluate if you receive the 

information and the information you got. And if there 

are any health concerns, you can put them on and we can 

pursue them later on that. I hope you want to fill it 

out. It's really simple. It shouldn't take longer than 

two minutes. It definitely will help us now and for the 

future as well.

MS. WALDEN: And so for those of you who don't

necessarily, you know, want to stand up and speak in 

front of others, we have a couple of other ways for you 

to let us know. We have -- where's that --

MS. MILLER: Oh, the follow-up sheet?

MS. WALDEN: Yeah. We have a follow-up sheet. If

you don't -- again, if you don't want to stand up and 

ask a question, we have a follow-up sheet. If you don't 

know whether your well has been sampled or not, we want 

you to let us know on that sheet if you want it sampled. 

If you want it sampled, I have to have one of these.
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it's an access authorization. Okay? And that -- so 

that's all I've got. Do you have anything else before 

we open it up?

MS. MILLER: And if you're in a hurry, you're

hungry, and want to get home, you can take one of my 

cards and you can call me or e-mail me, and I will be 

glad to help you out there.

MS. LIEHR: That'S not an excuse; we have snacks

here.

MS. MILLER: That'S true.

This -- we're going to put this up on the website, 

too. So if there's not enough copies or if you'd like 

to save some trees and just read on the computer, you 

can. But here's a few more left up here.

MS. WALDEN: All right. Angela, you want to --

anybody want to start us off? Or, Kevin, you want to 

give a blanket statement about MCLs and the --

MR. KOPOREC: Yeah, I can do that. You mentioned

the MCLs --

MS. MILLER: And your name.

MR. KOPOREC: My name is Kevin Koporec, EPA human

health risk assessor. Beth mentioned drinking water 

standards called maximum contaminant limit. We refer to 

them as MCLs, you know, another acronym. But, 

basically, EPA will -- the drinking water program for
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EPA sets drinking water standards for all the chemicals 

that we determine could be a problem from a health risk 

standard point. And both of the compounds that are of 

concern here are tetrachlorethylene and 

trichloroethylene have drinking water standards. And 

the EPA has set those standards based on looking at 

health risk, looking at feasibility of cleaning up the 

contamination once it's there -- once it's in the 

drinking water supply and looking at the cost and all 

that and balancing out all of that and coming to this 

MCL for these two chemicals.

The MCL the EPA has set is five micrograms per 

liter or parts per billion for both of these chemicals. 

The state of Florida has the prerogative of going lower 

than the federal EPA, and they have for both of these 

chemicals. They have the state MCL at three micrograms 

per liter for both of these chemicals. And those 

numbers represent a health risk that's very, very low, 

basically, but both of them are considered to be 

probable human carcinogens, but at these levels, these 

low part per billion levels, that will not add any 

cancer risk to the risk that we all already have of 

getting cancer. I mean, the state health people can 

talk more to this -- better to this than I can, but we 

all have a risk of getting cancer just by living in our
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society. You know, for men it's like one in two, for 

women it's like one in three. And this -- and these 

levels of these chemicals are adding, like, minuscule 

amounts, like one in -- one in a million or one in a 

hundred thousand. So it's very low compared to the risk 

that we all already have.

And that's why the EPA and the state decided that 

it's okay for us to have these levels in our water and 

still be an acceptable health risk.

So anyway -- yeah, so if you're below these MCLs, 

then you're at a very low risk level, and we wouldn't 

consider that to be a problem from a health risk 

standpoint. If you're above the level, then it may or 

may not be a problem, and depending on if you think you 

have a real health concern, then you can, of course, 

talk to your doctor or talk to the health department at 

the county or state level or whatever needs to happen to 

make you feel better about your situation.

But that's kind of where we're at with the MCLs and 

the health risk level. And it's good that we have, at 

least at this site, we have chemicals that we have good, 

strong -- scientifically strong health risk-based 

levels. So that's good. Some of our sites we have kind 

of odd chemicals or pesticides that we don't know very 

much about from a health standpoint or whatever, and
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some of the -- some of them are like that. But this 

site, at least we do have a good handle on the health 

risk for our contaminants of concern, is what we call 

them. So that gives you a little bit of information.

MS. MILLER: State your name.

MS. SMITH: Melody. She got me, initially.

Are these chemicals odorless, tasteless, invisible 

in the water so you can't see anything floating in the 

water, can't smell or taste anything?

MS. WALDEN: I'm pretty sure, yes.

MR. KOPOREC: I don't know what the odor threshold

is or the taste threshold, but MCL level, we're 

definitely at an odorless, tasteless level.

MS. SMITH: But above it, is there a smell or a

taste to it?

MR. KOPOREC: Well, I'm not sure what the level

would have to get to. We could look that up in, you 

know, scientific documents or whatever.

MS. LIEHR: At certain high levels, you would smell

it. So it has like --

MR. MCCRANIE: If you've ever been to a dry

cleaner, the real pungent, sweet smell, that smell 

you've smelled before in your lifetime, it's very 

similar to that. So if you're not getting that smell, 

then chances are you're not going to smell it.
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MR. KOPOREC: The compound perchloroethylene is

still used as dry cleaning solvent. So, yeah, that's a 

good way to look at it.

MS. WALDEN: Good question.

Yes, sir?

MR. ADKINS: Deon Adkins.

You mentioned that you guys have been meaning to 

have -- in the event that you have to hook up water -- 

public water to the people who are going to be 

involved -- and you guys determined the amount of 

residents that's in the target area, how many? And, if 

so, is that going to be enough to satisfy? Are you 

going to be under budget or over budget?

MS. WALDEN: Yeah. So I don't know if I did a good 

job of explaining this, but back in the early 2000s, 

about 120 folks in the community were hooked up. Some 

people chose not to be hooked up, and if you look at the 

properties in yellow and gray, those are the properties 

we've identified, and it's less than 20. And I'm not 

sure if we'II do the gray properties or not, because 

they're empty lots. There's not even a building on 

them.

And some of the yellow properties I know weren't 

interested in a hookup when they were asked back in 

2000, and they still may not be.
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MR. KOPOREC: So the ones in gray don't have any

water supply at all right now. They're not hooked up 

to -- they're not hooked up to public water, and they 

don't have a private well.

MS. WALDEN: Yellow or gray are not hooked up. You 

can see the water lines are in blue, so we know we've 

got the mainlines. Okay. The yellow ones are ones that 

we consider in the plume and would be eligible for a 

hookup in the federal program.

Does that answer your question?

MR. ADKINS: Pretty much so. I'm just wondering is

that amount going to cover if -- I mean, from what he's 

saying, that's pretty much self-contained and it's not 

spreading --

MS. WALDEN: Correct.

MR. ADKINS: --to this point.

MS. WALDEN: Yes. And, you know, we're very

confident that it won't, because when you take care of 

the source, you no longer have anything feeding that 

plume. And so what we've actually seen in this picture 

here is you can see the red and the orange area up near 

the source is no longer here in 2016.

And, in fact, we had some more recent drawings, I 

just didn't have time to prepare them, but the plume now 

we actually have broken up into two or three, and the
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light blue is less than three parts per billion. The 

green is just around the state and federal MCL, and you 

can see the highest yellow is 15 to 20 in 2016. And, in 

fact, I just looked at the data, we don't have any of 

the residential -- the red dot -- the red square's above 

13 .

So it just keeps shrinking, and that's good news 

because what this means is it's not done shrinking.

MR. ADKINS: Within the next 20 to 30 years, then,

this diagram will be a lot different?

MS. WALDEN: We think in the next three years the

off-site plume, meaning south of Highway 301, we think 

we may be getting pretty close to MCLs.

Now, on site, we think that's more in the 13-year 

time frame.

MR. ADKINS: Within 20 years?

MS. WALDEN: Yes.

MR. ADKINS: Thank you.

MS. WALDEN: You're welcome.

MS. MILLER: She'll continue to monitor that.

That's the MNA, monitor.

MS. WALDEN: Yes. We will continue monitoring

until the aquifer is restored to MCL.

MR. KOPOREC: So that says a lot for the treatment

that was already done, obviously. A lot of sites get to
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these things and they haven't had any treatment done 

yet. So that's really a good news story for this site.

MS. MILLER: There was another question over here

somewhere, I thought.

MS. WALDEN: Well, while you guys are thinking, we

will be sticking around. So feel free to come up and 

talk to us after the meetings. Materials. Anything 

else? I don't want to shut down too quickly.

Yes.

MS. SMITH: That light yellow plume that's between

301 and Harney, that middle one, what's the number on 

that light yellow plume?

MS. WALDEN: You mean the EPA 7 I, D, and F?

MS. SMITH: I can't see it.

MR. KOPOREC: This one up here?

MS. SMITH: What'S the number?

MS. MILLER: Ten to 15.

MS. SMITH: So that plume is over --

MS. WALDEN: That was two years ago, and I don't

think we have anything in that well cluster because 

that -- I didn't want to inundate you guys with the 

two-hour details. We actually installed three wells at 

that location at three different depths, and I don't 

think we have anything in either of those wells that's 

above 20. I think that's right.
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MR. KOPOREC: And you've got data from 2017; is

that what you're --

MS. WALDEN: Yes. Our last round will be back out

in August.

MS. SMITH: Is that yellow -- is that middle

yellow, is that traveling south, is that why it's --

MS. WALDEN: I -- you know, it will have minimal

movement because, again, it's -- you're dealing with, 

like -- groundwater flow is to the south, and it's 

probably not ever going to get any higher.

MS. SMITH: So that's not moving? That's not

moving?

MS. WALDEN: No. In fact, it's shrinking the other

way. It's shrinking back toward the site.

MR. KOPOREC: The compounds are breaking down,

right?

MS. WALDEN: Yeah. And we think -- this is a

tidbit. I mean, I can just go on and on. I know you 

want to leave. But there used to be -- or there's still 

irrigation wells down on the big property, and we think 

the -- on that big piece of property, they were growing 

peanuts or strawberries. So that's why the plume took 

the shape it did, from those pumping wells.

MS. MILLER: But that's a good -- I mean, you can

see that's a significant difference. That's good.
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Yes .

MS. ALDERMAN: Linda Alderman. My property --

there's a strange line that runs right next to my 

property up there. If you'll see where it says Harney 

Road, on the right hand side, is that some sort of -- 

going up through that crazy line, it just cuts into my 

property.

MS. MILLER: Right next to the word Harney.

MS. ALDERMAN: Is that just a drawing mistake, or

is that -- because that is right into my property. I'm 

like, why is there a line there on my property?

MR. NAGAM: That'S two parcels.

MR. KOPOREC: Okay. Yeah, there's not any color

there. The color area --

MS. ALDERMAN: I can see it overlapping into my

property, and I'm like --

MR. KOPOREC: That'S a good question.

MS. MILLER: Somebody got excited.

MS. ALDERMAN: I'm like, bring that back a little

bit.

MS. WALDEN: Are there any of those maps up there?

MS. MILLER: Of that map? Uh-uh. (Indicates

negatively).

MS . ALDERMAN: We have one.

MS. MILLER: We can post these on the --
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MS. WALDEN: Yeah. That map --

MR. KOPOREC: Can it be available on the web site?

MS. MILLER: It can be.

MS. WALDEN: If you go on the website, this

25-pager actually has the figures of interest.

MR. KOPOREC: So you can get that on the website

right know, right?

MS. WALDEN: Yes. This is on the website right

now. Okay?

MS. MILLER: And then when we get new maps, we'II

post it on the website as well.

MS. WALDEN: And that map's in there, too.

MS. ALDERMAN: Okay.

MS. MILLER: And any time -- keep my card up on

your refrigerator so you're always thinking about me.

If you ever have any questions or you're wondering or 

whatever, just pick up the phone and call me. It 

doesn't matter. I answer any time. You may hear my 

kids screaming in the back, but I answer.

MS. WALDEN: Oh, we have some -- how many of these

do you have?

MS. MILLER: I told him to bring a couple. I

promise you want my version. You want my two pages.

MS. WALDEN: I say you want this. We have two, so

whoever -- first come, first serve on those.
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MS. MILLER: You already gave it to somebody?

MS. WALDEN: Okay. Any more questions?

MS. MILLER: And, again, it's on the website, so

don't feel like you're --

MS. WALDEN: Well, we'll let you guys go. Like I

said, we're happy to hang out and answer any questions 

that you may have. Thank y'all for coming.

MS. MILLER: Thank you so much for coming. We

appreciate you. You might not want to leave right now 

You might want to grab some cookies.

(Meeting concluded at 6:49 p.m.)

Michael Musetta & Associates, Inc. (813) 221-3171
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REPORTER'S CERTIFICATE

STATE OF FLORIDA 

COUNTY OF HILLSBOROUGH

I, Alexandria Wallace, Registered Professional 
Reporter, certify that I was authorized to and did 
stenographically report the foregoing proceedings and that 
the transcript is a true and complete record of my 
stenographic notes.

I further certify that I am not a relative, 
employee, attorney, or counsel of any of the parties, nor 
am I a relative or employee of any of the parties' 
attorney or counsel connected with the action, nor am I 
financially interested in the action.

Dated this 10th day of July, 2018.

Alexandria Wallace, RPR

Michael Musetta & Associates, Inc. (813) 221-3171
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Administrative Record Index 
for the

ARKLA TERRA PROPERTY NPL Site

FLSFN0406909

2.0 REMOVAL RESPONSE

2. 8 Removal Response Reports

1. "Performance Assessment of the Non-Time Critical Removal Action at the Arkla Terra Site, 
Thonotosassa, Florida," SERAS. (February 08, 2017)

2. 9 Action Memoranda

1. Action Memorandum from Beth Walden, USEPAto Franklin Hill, USEPA. Subject: Request for a
Ceiling Increase and Exemption from the 12-month Statutory Limit at the Arkla Terra Property. (July 
10, 2012) [Note: Due to the Confidential nature. Attachment 3 - Enforcement Addendum has been 
withheld. Withheld material is available, for Judicial review only, from EPA Region 4, Atlanta, 
Georgia].

3.0 REMEDIAL INVESTIGATION (Rl)

3. 8 Interim Deliverables

1. "Remedial Implementation Plan, ET-DSP In-situ Thermal Remediation, Arkla Terra Superfund Site, 
Thonotosassa, Hillsborough County, Florida," McMillan-McGee Corp. (March 09, 2012)

2. "Limited-Scope Remedial Action Plan, Arkla Terra Property, Thonotosassa, Hillsborough County, 
Florida," WRS. (April 24, 2012)

3. "Limited-Scope Remedial Action Plan Implementation Report, Arkla Terra Property, Thonotosassa, 
Hillsborough County, Florida," WRS. (May 03, 2013)

3.10 Remedial Investigation (Rl) Reports

1. "Remedial Investigation Feasibility Study Report, Arkla Terra Property, Thonotosassa, Hillsborough 
County, Florida," OTIE. (May 18, 2018)

4.0 FEASIBILITY STUDY (FS)

4.10 Proposed Plans for Selected Remedial Action

1. "Proposed Plan, Arkla Terra Property Superfund Site, Thonotosassa, Hillsborough County, Florida,"
USEPA. (June 2018)

9.0 STATE COORDINATION

9.1 Correspondence

1. Memorandum of Agreement between the U.S. Environmental Protection Agency, Region 4, 
Superfund Division and the Southwest Florida Water Management District. (September 11,2008)

2. Letter from Beth Walden, USEPA to David Arnold, Southwest Florida Water Management District. 
Subject: Request to add Arkla Terra to the 2008 Memorandum of Agreement. (November 30, 2015)
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Administrative Record Index 
for the

ARKLA TERRA PROPERTY NPL Site

13.0 COMMUNITY RELATIONS 

13.9 Fact Sheets

1. "Proposed Plan Fact Sheet, Arkla Terra Property Superfund Site, Thonotosassa, Hillsborough 
County, Florida," USEPA. (June 2018)




