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NOCATEE HULL CREOSOTE SITE 
RECORD OF DECISION 

PART 1: DECLARATION 

SITE NAME AND LOCATION 

" 
Nocatee Hull Creosote NPL-Caliber Site
 
Site-wide Remedy (OU 01)
 
Hull (DeSoto County), Florida
 
EPA CERCUS ID#: FLD980709398
 

STATEMENT OF BASIS AND PURPOSE 

This Decision Document presents the selected remedial actIon for the Nocatee Hull Creosote Site 
(the Site), Operable Unit 01 (OUl), Hull (DeSoto County), Florida. The remedywas developed 
in accordance with the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA, also referred to as Superfund), as amended by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), and to the extent practicable, the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision is 
based on the Administrative Record for the Site. 

. , 
This remedial action is taken to protect human health and the environment from the threat posed' 
by soil, groundwater and sediment contamination at the Site. The State of Florida, as represented 
'by the Florida Department of Environmental Protection (FDEP), has been the support agency 
during the streamlined remedial investigation/focused feasibility study process for the Site. In 
accordance with 40 CFR §300.430, as the support agency, FDEP has provided inputduring this 
process. 

ASSESSMENT OF THE SITE 

" 
The response action selected in this Record of Decision (ROD) is necessary to protect public 
health and welfare or the environment from actual or threatened releases of contaminants from 
this Site. Unacceptable risk associated with this Site is due to the potential ingestion or dermal 
contact with contaminated soil and sediment as well as potential consumption of groundwater 
containing contaminants above either federal or State of Florida primary drinking water 
standards or remediation goals. Ecological risk from exposure to contaminated sediments is also 
unacceptable based on the Screening Level Ecological Risk Assessment. ' 

"' ••0· 

DESCRIPTION OF THE SELECTED REMEDY 

This action is the first and only CERCLA Operable Unit planned for the Site. This ROD 
addresses soil, sediment and groundwater contamination resulting from past Site operations and 
calls for the implementation of response measures which will protect huma~ health and the ' 
environment. Investigations have identified significant concentrations ofpolynuc1ear aromatic 
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hydrocarbons (PAHs), BTEX (benzene, toluene, ethylbenzene, and xylene) and arsenic as well 
as elevated levels of other Site contaminants. These contaminants continue to pose an 
unacceptable threat to public health and the environment. This remedy will achieve substantial 
risk reduction in an accelerated manner. 

The major components of the selected remedy include: 

Plant and Peace River Floodplain Areas 
•	 The former plant operations area contains soils, Dense Non-Aqueous Phase Liquid 

(DNAPL)"and groundwater with concentrations greater than cleanup goals that will be 
. contained by a slurry wall and low-permeability capping system to encapsulate Site 

contamination and minimize rainfall infiltration; 
.'	 The bottom of the slurry wall will be keyed into low-permeability clays (10-8 to 10-10 

cm/sec) near the top of the Hflwthorn Group; 
•	 The free-product recovery system currently installed as an interim measure will continue 

to operate until free-flowing DNAPL is no longer recoverable; 
•	 Piezometers will be incorporated into the slurry wall design to allow for hydraulic
 

monitoring both inside and outside ofthe wall;
 
•	 Surface water runoff will be managed by promoting sheet flow of the run-off in a radial 

pattern; 
•	 Contaminated soils outside of the slurry wall that exceed Chemicals of Concern (CaC) 

cleanup goals will be excavated and consolidated to the slurry wall/cap area. Surface soils 
with concentrations exceeding direct exposure cleanup goals to a depth of two feet 
below-land-surface (ft bls) and soils with concentrations exceeding leachability cleanup 
goals from land surface to the mean-low water table will be excavated and consolidated;· 

•	 Clean soil will be placed in excavated areas, as needed, to maintain at least a two-foot 
depth above remaining soils that exceed direct exposure criteria; , 

•	 Sediment "hot spots" exceeding 100 mg/kg total PAHs will be excavated while
 
remaining sediments exceeding sediment cleanup criteria will be monitored until
 
cqncentrations drop below cac cleanup goals;
 

•	 Institutional Controls will be implemented to prohibit residen~iaf use on the property, 
-prohibit the extraction of groundwater from the surficial aquifer for drinking or irrigation 
purpos'es, and restrict any future excav~tion in areas where subsurface soils exceed direct . 
exposure cleallUp goals to ensure future excavation is properly managed; 

•	 Groundwater outside the slurry wall will be treated by bioremediation via in-situ
 
biosparging in select areas, as well as by Monitored Natural Attenuation (MNA);
 

•	 Groundwater monitoring will be used to document the progress toward cleanup goals and 
to verify the integrity of the slurry wall; and 

•	 Performance of the remedy will be evaluated every five years as part ofa Five-Year, 
Review required by CERCLA since contamination will remain inside the slurry wall on a 
permanent basis. Lack ofprogress in attaining groundwater cleanup goals outside the . 
slurry wall or failure of the permanent containment engineering controls will result in the· 
evaluation of alternatives to correct the issue. 

(~ 
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Oak Creek Area 
•	 Soils above the mean-low water table and sediments exceeding ecological cleanup goals 

will be excavated and transferred to the Plant Area for consolidation with Plant Area soils 
under the low-permeability cap; 

•	 Backfilling of the creek bed will include installation of a geotextile fabric and riprap 
within the creek bed area. ather excavated areas will receive clean fill to match the 
existing grade. Restoration efforts for erosion control will oe implemented where 
excavation and backfilling occur; 

•	 Groundwater treatment will include bioremediation via in-situ biosparging, in select 
areas, and MNA; 

•	 Domes'tic wells exceeding Primary Drinking Water Standards (PDWS) related to Site 
cacs or Table 7-20 groundwater cleanup goals will be properly abandoned and replaced 
with public (County)-supplied water from the recently installed water line; and 

•	 Temporary Institutional Controls will be implemented to prohibit residential use of 
property with soil contamination exceeding Site cac cleanup goals and 'to prohibit the 
extraction of groundwater from the surficial aquifer for drinking or irrigation purposes in 
areas where groundwater exceeds Site cac cleanup goals. The temporary land use 
controls would be removed once$ite cac cleanup goals have be~n achieved. 

Site-wide 
• Monitoring of groundwater for aluminum and iron will be required throughout the Site, 

remediation process to track remediation impacts on these elevate9 concentrations 9f 
Florida GCTL contaminants', and \ \,.

•	 Groundwater concentrations of aluminum and iron will be re-evaluated after Site cac 
cleanup goals have been achieved to determine if they pose an unacceptable health threat. 

Principal threat waste at this Site includes free-phase DNAPL and the elev<i;ted creoSote 
contaminated soils in the saturated and unsaturated zones of the former creosote wood treating 
plant that continue to serve as source material causing adverse groundwater impacts. The 
inorganic contaminant, arsenic, was detected above remediation goals in soil in several areas of 
the plant, borrow pit and Control Measures Areai It is not included as principal threat waste 
because it is sporadic in occurrence and frequently does not have a corresponding exceedanceof 

. groundwater criteria in the immediate vicinity of the soil exceedance. Principal threat waste, 
exceeding remediation goals, located outside the slurry wall area will be excavated and 

. consolidated within the slurry wall area and under the low-permeability cap. Previous sample 
data suggest the waste ·is non-hazardous for Resource Conservation and Recovery Act (RCRA) 
classification purposes. Excavated waste will be tested to determine its categorization (RCRA 
hazardous or non-hazardous) for waste management purposes. Any soils categorized as RCRA 
hazardous wastf will be disposed at a permitted disposal facility pursuant to RCRA requirements 
(40 CFR Part 268). Any remaining principal threat waste located below excavation limits and 
outside the slurry wad area will be treated in-situ using the biosparging technology identified for 
groundwater remediation. 

Monitored Natural Attenuation (Ml'fA) will be used in pocketed groundwater areas outside the
 
direct influence of the in-situ biosparging to address organic and inorganic ground-water
 

I.·: 
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contamination that remains at, or below, the State of Florida Chapter 62-777, Florida 
Administrative Code (FAC), Natural Attenuation Default Criteria but exceed remediation goals. 

The selected remedy will provide protection of human health and the environment by 
eliminating, reducing, or controlling risk at the Site through removal, treatment, engineering 
controls and the use of temporary and permanent institutional controls such as land and/or 
groundwater use restrictions on the Site until remediation goals are met. 

STATUTORY DETERMINATIONS 

The selected remedy is protective of human health and the environment, complies with federal 
and state requirements that are legally applicable or rel~vant and appropriate, and is cost
effective. The soil containment component of the remedy does not satisfy the preference for 
treatment that reduces toxicity or volume as a principal element but it does addre'ss mobility on a 
long-term basis and allows for expedited remediation of contaminated groundwater outside of 
the containment area. The recovery and off-site disposal of free-product creosote (DNAPL) will 
continue to stabilize the remaining contamination inside the containment area (slurry wall/cap 
system). While not anticipated, should the excavated soils and sediments that will be 
consolidated inside the containment area categorize as RCRA hazardous waste, treatment before 
off-site land disposal per 40 CFR Part 268 would be met, thus meeting the preference for' 
treatment of principal threat w,aste. The remaining components of this remedy satisfy the 
preference for treatment that reduces toxicity, mobility, or volume as a principal el~ment. 

Therefore, it is determined that this remedy utilizes a permanent solution and alternative 
treatment technology to the maximum extent practicable. 

Institutional Controls (ICs) and Five.:.Year Reviews will be used to ensure the Site remains 
protective. This remedy, when fully completed, will result in hazardous substances, pollutants, 
or contaminants remaining o.n-site above levelS that allow for unlimited use and unrestricted 
exposure at the Plant and Peace River Floodplain Areas. A statutory Five-Year Review will be 
conducted for the Site within five years after initiation of remedial action to ensure that the 
remedy is, or will be, protective of human health and the environment. Long-term ICs and 
additional statutory Five-Year Reviews will be required at the Plant and Peace River Floodplain 
Areas after remediation goals have been achieved. 

DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Sum.rriary section of this Record of 
Decision. Additional information can be found in the Administrative Record for this Site. 

•	 Chemicals of concern and their respective concentrations, Tables 7-1 and 7-22. 
•	 Baseline risk represented by chemicals of concern, Section 7.1. 
•	 Remediation goals established for chemicals of concern and the basis for those levels, 

Section 7.1.5 and Table 7-20 (Human Health) and Section 7.2 (Ecological). 
•	 How source materials constituting principal threats are addressed, Section 11.0. 
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•	 Current and reasonably anticipated future land use assumptions and potential future 
beneficial uses of groundwater, Section 6.0. 

•	 Potential land use that will be available at the Site as a result of the selected remedy, 
Section 12.4. 

•	 Estimated capital, annual 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, Section 12.3. 

•	 Key factors that led to the selection of the remedy, Section 12.1. 

AUTHORIZING SIGNATURE 

Date 
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DECISION SUMMARY
 



PART 2: DECISION SUMMARY
 

1.0 SITE NAME, LOCATION, AND ~~SCRIPTION 

Site Name: Nocatee Hull Creosote 
Location: Hull (DeSoto County), Florida 
EPA Identification Number: FLD980709398 
Lead Agency: EPA 
Support Agency: Florida Department of Environmental Protection 

The Nocatee HuH Creosote Site" is located approximately eight miles south ofArcadia, Florida 
and about one mile west of US Hwy 17 on Hull Avenue, also referred,to as Hull Road, in Hull, 
Florida. The Site is located in Section 6, Township 39 South, Range 24 East, DeSoto County, 
Florida. The coordinates of the plant property are approximately 2T 01' 05" North latitude and 
81 0 56' 43" West longitude. The Site consists of three separate areas. The 38-acre former 
creosote wood treating "Plant Area" extends in a north-south direction parallel to the west side of 
Hull Avenue. ,The area of actual treatment operations is shown on Figure 1-3. Site, 
contaminants have also impacted a portion of the adjacent 35-acre "Peace River Floodplain 
Area"'(which includes the borrow pit, braided stream and floodplain) to the west, as well as a 
portion of the 45-acre rural residential "Oak Creek Area" on the east side of Hull Avenue, as 
shown on Figure 1-2. 

The Plant Area consists of upland field vegetated with grasses and some trees and is defined as 
the original area where wood treating operations took place. CSX Transportation (CSXT) owns 
the plant property and has more recently acquired ownership of the additional parcels impacted 
by Site contaminants. ' 

, / 

The borrow pit, approximately 2.7 acres in size, is a topographically well-defined low area just 
.west of the former creosote wood treating operations area and contains seasonally wet organic
rich soils. The borrow pit was created during the early part of facility operations and received 
drainage from the former operations area via a storm drain and buried drainage pipe. Storm 
water from the borrow pit is channeled at its north end and flows into the braided stream. 
Surface water flow is seen only immediately following a storm event or after extended periods of 
heavy rainfall. 

The braided stream and Peace River floodplain extend westward from the borrow pit to the 
Peace River. This lowland hardwood river swamp area is about 35 feet above mean sea level 
(amsl) at the borrow pit, and slopes down to approximately 10 to 15 feet amsl adjacent to the 
Peace River. The braided stream contains multiple drainage channels flowing through a bald 
cypress swamp. These multiple channels join to form a stream 

\ 
that flows into the Peace River. 

The Oak Creek Area is situated east of Hull Avenue, and slopes to the east from approximately 
40 feet amsl at Hull Avenue to its eastern boundary approximately 20 feet amsl at Oak Creek as 
shown on Figure 1-4. Oak Creek Road is an unpaved private road that runs approximately Y2 " 
mile in a southerly direction beginning at Hull Avenue. The Oak Creek Floodplain Area pertains 
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to the land east of Oak Creek Road. Land parcels in the Oak Creek Area and Oak Creek 
Flopdplain Area are owned by private parties or CSXT. Some ,Of the acreage CSXT owns was 
purchased to control properties where remediation actions were anticipated or to provide 
additional space to stage, the'work. Additional acreage was included in some of the purchases at 
the request of the seller. 

,.",/ 

Vegetation in the Oak Creek Area consists of mixed trees and shrubs. Land use is rural 
residential along Hull Avenue and Oak Creek Road near the Site. There were very few 
residences along Hull Avenue during treatment plant operational years. Oak Creek Road does 
not appear in aerial photographs in 1972 but is present in 1978 with a few homes visible. 
Residences in the area have private wells and septic tanks.' 

In August 2004, Hurricane Charlie (a Category 4 hurricane) pas~ed directly over the Site causing 
widespread damage. Numerous private homes were destroyed. Although Hurricane Charlie ' 
caused significant wind damage to tall vegetation in the cypress swamp and surrounding areas, 
this wetland remained densely vegetated, continued to provide substantial ecological habitat for a- /

variety of terrestrial and aquatic species and recovered rapidly. 

Land use surrounding the Site consists of citrus groves to the north, east and south and hardwood 
river swamp to the west. Zoning in the area generally at:J.d particularly on the west side of Hull 
Avenue is currently Agricultural 10. The property on the east side of Hull Avenue (Oak Creek 
Are~) is currently zoned Residential Multi-Family Mixed District. A significant portion ofland 
(632 acres), less than one-half mile to the northeast of the Site, has recently been rezoned from 
R_ural Agricultural to Industrial Heavy suggesting future commercial growth in the immediate 
area. 

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

The creosote wood treating plant operated from 1913 until 1952 performing treatment of railroad 
ties using coal tar creosote. Untreated wood was brought into the yard on railcars, cut to the 
proper size and stored for conditioning and treatment. The untreated w,Ood was placed on small 
wood treating carts that were moved into a retort (closed cylinder) to be conditioned by 
removing natural moisture content and increasing permeability. The wood was then impregnated 
with creosote by filling the cylinder with heated liquid creosote while under pressure. The 
treatment cylinder was reported\to be approximately 100 feet long and six feet in diameter. The 
ties remained in the cylinder while excess creosote and water were pumped out. Creosote/was 
recycled for later use. Once the creosote was evacuated from the cylinder, the treated w~od was 
moved to the drip track area prior to being loaded'onto rail cars for shipment ~o users (Gannett, 
2002). Details of the Plant Area layout are shown in Figure 1-3. 

Plant drainage was routed to the adjacent borrow pit to the west. The borrow pit discharged to 
the braided stream which flowed into the Peace River floodplain and on to the Peace River. 
Current investigations suggest the most heavily contaminated soils in the production area and the 
borrow pit were removed in the past during the removal of the buildings, track, tanks, treatment 
cylinders and other hardware associated with the treatment facility. The Plant Area now consists 
of up,land field vegetated with grasses and some trees. 
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Enforcement History
 
Florida Departriient of Environmental Regulation (predecessor to FDEP) began investigations of
 
the Site in 1986 when private drinking water wells in the Oak Creek Area showed chemical
 
contamination. Initial response measures included fencing and conducting periodic sampling of
 
nearby private wells. In 1999, FDEP requested that EPA initiate Superfund investigations of the
 
Site. In 1999, EPA signed an Administrative Order on Consent with CSXT. Since that time,
 
EPA, in consultation with FDEP, has overseen efforts to delineate the nature and extent of
 
contamination performed by the Potentially Responsible Party (PRP) and their support
 

. contractor. -

After initiating a Streamlined Remedial Investigation (SRI), an area of creosote contamination
 
was identified in the Oak Creek Area. Due to the residential nature of the area, the PRP fenced
 
the contaminated area, identified as the Control Measures Area (CMA), and implemented several


( . 
.other interim measures to contain the CMA contamination. Upon completion of the SRI in 2002, 
which included a Human Health Risk Assessment (HHRA) and a Screening Level Ecological 

) 

Risk Assessment (SLERA) through Step 3b, the PRP initiated a Focused Feasibility Study (FFS) 
which evaluated alternatives for cleaning up the contamination. Steps 4 through Step 8 of the 
SLERA were also completed during the FFS process. During the FFS time frame, the State of 
Florida created the Florida Risk Based Corrective Action (RBCA) program which addresses the 
cleanup of certain types of contamInated sites such as Nocatee Hull Creosote. After passage of 
Flori<;la RBCA, the PRP indicated a desire to satisfy both the federal Superfund cleanup criteria 
and the Florida RBCA cleanup criteria in one response action. 

During the FFS, additional information was gathered in the fOrIn of Supplemental Assessment
 
Reports (ARCADIS, 2005b and 2006), an Ecological Constraints Review (Breedlove, 2007), a
 
Geotechnical Investigation Report (ARCADIS, 2008b) and an Interim Free Product Recovery
 
System Installation and Startup Report (ARCADIS, 2008a). These reports provide additional
 
information necessary to support various options under consideration in the alternatives being
 
considered in the FFS. }
 

3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION 

. EPA has been working with the community since the start of the Streamlined Remedial 
Investigation and has made efforts to insure that interested parties have been kept informed and 
been given an opportunity to provide input on activities performed at the Site. 

A Community Relations Plan was developed for the Site to document the plan for community
 
participation during the investigation process. At the initiation of the Superfund SRI process, a
 
public meeting was held at the Site, in August 1999, to explain EPA Superfund involvement and
 
process and solicit concerns from the community. At the meeting residents expressed concern
 

. over the possible contamination of their drinking water wells and health issues from possible past 
exposure to contamination from the Site. Based on these concerns, the Agency for Toxic 
Substances and Disease Registry (ATSDR), working through the Florida Department of Health 
(FDOH), performed a Public Health Assessment for the Site which was finalized in June 2002. 
The report classified the N()catee Hull Creosote Site as "no apparent" public health hazard. It 
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found that the most frequent occurrences and highest levels of contamination were in on-site soil 
and groundwater. Since no one is living on the Site, it is unlikely that anyone is currently 
exposed to the on-site contaminants. The report indicated no awareness of any current exposures· 
to off-site contamination (ATSDR, 2002). 

A Site mailing list was developed from attendance at the initial public meeting and has been 
appended as additional contacts were identified. The periodic mailing of Fact Sheets to update 
the community has occurred during the Superfund activities. Damage to the area caused by 
Hurricane Charlie in August 2004 resulted in some residents moving from the area and the use of 
Federal Emergency Management Agency temporary trailers for many remaining residents until 
they could rebuild. ' 

/ The Proposed Plan for the Nocatee Hull Creosote Site was mailed on August 27, 2008. This 
document was made available to the public as part of the Site Administrative Record located in 
the EPA Region 4 Docket Room and at the information repository, located at DeSoto County 
Library in Arcadia, Florida. The Notice of Availability of these documents and the date and 
location of the Proposed Plan Public Meeting was published in the DeSoto Sun on September 3, 
2008. A public comment period was held from August 28, 2008 to September 26, 2008. The 
public comment period was extended two times at the request of a representative of residents 
living near the Site. The public comment period closed on November 26,2008. 

A public meeting for the Site was held on September 11, 2008 at the Mount Olive CME Church 
in Hull, Florida. EPA representatives presented an overview of the Proposed Plan and answered 
questions about the Site and the remedial alternatives under consideration. A transcript of the 
public meeting, a part ofthe Administrative Record for the Nocatee Hull Creosote Site, can be 
reviewed at the information repository at the DeSoto County Library and at the Region 4 EPA 
Record Center in Atlanta, Georgia. In addition, a Responsiveness Summary that provides EPA 
comments on questions raised by the public at the public meeting and through written comments 
is included as Part 3 of this Record of Decision (ROD). 

The Administrative Record is available for review during normal business hours at the following 
locations: 

DeSoto County Library u.S. EPA - Region 4 
125 N. Hillsborough Avenue Superfund Records Center 
Arcadia, FL 34266 61 Forsyth St., SW 
863-993-4851 Atlanta, GA 30303 

800-435-9234, ext. 2-8463 .. 

4.0 SCOPE AND ROLE OF OPERABLE UNITS 

This ROD is for the first and only CERCLA Operable Unit planned for the Site. It includes the 
final remedial action for addressing the Chemicals of Concern (COCs) in contaminated soil, 
contaminated sediments and contaminated groundwater at the Site. As such, the ROD addresses 
all impacts to all media and represents the final site-wide cleanup approach. Through this ROD 
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for the Nocatee Hull Creosote Site, EPA Superfund will address all contaminated media at the 
Site. 

5.0 SITE CHARACTERISTICS
 

5.1 Conceptual Site Model
 
A conceptual site model (CSM) incorporates information on the potential chemical sources,
 
release mechanisms, affected media, potential exposure pathways, and known receptors to
 
identify potential and completed expos~re pathways. Exposure Pathways selected for evaluation
 
from the CSMs for the HHRA and SLERA (Gannett, 2002 and ARCADIS, 2005a) for the Site
 
are presented in Table 7-2. Site contamination occurred as a result of spillage of creosote
 
around the plant operations area, in drainage sumps and the borrow pit. Drainage from the
 
borrow pit carried creosote contamination through the braided stream to the Peace River 

Floodplain. Creosote contamination in the Control Measures Area (CMA) of the Oak Creek
 
Area, east of Hull Avenue, either followed surficial.drainage features under Hull Avenue and
 
then to the CMA or the material was dumped there. Site contamination was also transferred by
 
groundwater migration via natural horizontal hydraulic gradients westward toward the Peace
 
River and eastward toward Oak Creek..
 

5.2 Site and Regional Setting
 
5.2.1 Topography and Hydrology ,
 
The Nocatee Hull Creosote Site Study Area is located adjacent to the Peace River Valley, as
 
shown on Figure 1-1. The Study Area lies between the Peace River Valley and the Oak Creek
 
Valley. Elevation is approximately 41 feet amsl in the former creosote wood treating plant area,
 
and slopes down to approximately 15 feet amsl in the Peace River floodplain area and
 
approximately 28 feet amsl in the forested area adjacent to Oak Creek.
 

Surface topography of the former creosote wood treating plant reflects a relatively flat 25-acre 
area adjacent to Hull Avenue sloping quickly down at the western edge of the borrow pit. The 
borrow pit is an area that has been excavated from the north, forming a depression in the sandy 
upland that slopes down towards the south. The southern edge of the borrow pit reflects an 
approximately ten foot drop from the sandy upland. The persistence of standing water and wet 
soils in the borrow pit due to its depressed elevation has led to an increase in the organic content 
of the soils. 

As surface topography slopes down to the west, it quickly levels out into a bald' cypress swamp 
area, where inflowing drainage water is retained and results in high-organic content hydric soils. 
This area has been termed the braided stream. One single channel flow exits the braided stream 
in the. northwest corrier carrying drainage water to the Peace River floodplain and then to the 
Peace River. Figure 1-4 shows a map of the area with surface elevation contour lines. 

Precipit(ltion in the Study Area will partially be absorbed by initial abstraction such as depression 
storage and vegetation interception. Some of the precipitation will directly infiltrate into the , 
ground. The remaining precipitation will form sheet flows and exit the area as stormwater . 
runoff. Precipitation falling on the main former creosote wood treating plant area will.run off 
either into the borrow pit to the west or the ditch adjacent to the former railroad right-of-way to 
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the east. The borrow pit forms a large depression storage area which drains through a channel on 
the west side and directs stormwater to the braided stream complex and ultimately to the Peace 
River via the unnamed Peace River tributary. On the east side ofHull Avenue, a culvert pipe 
under Hull Avenue carries stormwater detained in the ditch adjacent to the former railroad right
of-way down into the forested area west of Oak Creek. Stormwater collecting in this lowland 
forested area partially sheet flows and partially infiltrates and then discharges into a man-made 
ditch carrying stormwater under Oak Creek Road and ultimately to Oak Creek. (Gannett, 2002). .' 

5.2.2 Site Climate
 
The climate of DeSoto County is characterized as humid-subtropical. The average winter
 
temperature is 62 degrees Fahrenheit CF), with an average daily minimum temperature of 49°F.
 
The average summer temperature is 81°F, with an average daily maximum temperature of 92°F.
 
The area typically receives an annual average of 53' to 54 inches of precipitation. (ARCADIS,
 
2008c).
 

5.2.3 Site Geology
 
In conjunction with the soil sampling and monitoring well installation activities, continuous
 
lithologic data was collected from boreholes installed at the Study Area since 2005 to further
 
characterize the geology (ARCADIS, 2005b and 2006). The physical characteristics and a
 
description of the soil samples were detailed on soil boring logs using the Unified Soil
 
Classification System (USCS). Near the land surface, the formation is comprised of clean,
 
medium- to fine-grained sands at a depth of 12 to 15 feet below land surface (ft bls). The silt and
 
clay content increases with depth, clean sands giving way to silty and then clayey sand/sandy
 
clay units from approximately 35 to 52 ft bls.An approximately 3-foot thick layer of dense
 
green clay exists across the western, northern and eastern portions of the Study Area, the top of
 
which is observed as shallow as 37 ft bls and as deep as 56 ft bls.
 

Monitoring well drilling logs indicate the Study Area is underlain by approximately 15 feet of 
light-brown to white surficial soils and undifferentiated Plio-Pleistocene sands and 
approximately 23 feet of fine silty sands and clayey sands representative of the Upper Miocene 
Peace River Formation. These surficial clastic marine deposits are underlain at depth by water
bearing units of limestone. 

The depth to the upper confining unit of the Hawthorn Group at the Study Area varies, ranging 
from approximately 38 to 59 ft bls. The upper confining unit of the Hawthorn Group consists of 
reworked materials, predominantly fine-grained sands, cemented with calcium carbonate. 
Beneath these reworked materials are alternating layers of soft to hard clay, sandy clays, hard
weathered limestone, and cemented calcareous sand that is approximately 68 ft thick. At 
approximately 132 ft bls, a water-bearing zone was encountered, consisting ofa layer of 
unconsolidated limestone fragments intermixed with shell fragments, soft sands, and phosphatic 
grains that extended to approximately 139 ft bls. Water beneath the confining unit (Hawthorn 
G,roup) is under confined or artesian conditions. 

Geologic cross sections A - A' and B - B' are presented in Figures 5-1 and 5-2. The cross 
sections show the sandy upland of the former creosote wood treating plant area with land sloping 
down on both the east and west sides. The land surface has a slight slope from SMW-29 in the 
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north to MW-6 to the south. The cross section shows the upper lithostratigraphic layer 
comprising the vadose zone and shallow groundwater, and a lower lithostratigraphic layer 
containing intermediate groundwater. The groundwater elevation profile closely follows surface 
topography in the east-west direction, as shown in cross section A - A'. The groundwater 
plateau across the former creosote wood treating plant area is shown in cross section B - B'. 

5.2.4 Site Hydrogeology 
Groundwater elevation data indicates that the groundwater flow direction is historically 
consistent across the shallow, intermediate and deep zones of the surficial aquifer with an 
approximate northeast-southwest ground~ater divide located within the former plant area. West 

. of the groundwater divide groundwater flows toward the Peace River and east of the divide 
groundwater flows toward Oak Creek as shown in Figures 5-3, 5-4 and 5-5.. In the area near the 
groundwater divide the gradient is fairly flat and increases to the east of Hull Avenue and west of 
the borrow pit. The groundwater flow velocity in the shallow more permeable sands was 
calculated to be approximately 75 feet per year (ft/yr). Groundwater flow velocity in the 
intermediate zone of the surficial aquifer was calculated to be approximately 15 ft/yr. Physical 
characteristics of the deep zone of the surficial aquifer suggest it would have a slower 
groundwater flow velocity than the intermediate zone. The water table at the Plant Area ranges 
from 0 - 7 ft bls across the ~ite. The water table in the Oak Creek Area ranges from 0 - 3 ft bls. 
(ARCADIS,2008c) 

The surficial groundwater aquifer located above the Hawthorn Group was divided into shallow
 
(0 - 15 ft bls), intermediate (15-38 ft bls) and deep (38 - 60 ft bls) zones for.the ~uperfund
 

investigation.
 

5.2.5 Surface Water Hydrology 
Precipitation in the Study Area will partially be absorbed by initial abstraction such as depression 
storage and vegetation interception. Some of the precipitation will directly infiltrate into the 
ground. The remaining precipitation will form sheet flows and exit the area as stormwater 
runoff. Precipitation falling on the main former creosote wood treating plant area will run off 
either into the borrow pit to the west or to the ditch adjacent to the former railroad right-of-way 
to the east. The borrow pit forms a large depression storage area which drains through a channel 
on the northwest comer and directs stormwater to the braided stream complex and ultimately to 
the Peace River via the unnamed Peace River tributary. On the east side of Hull Avenue, a 
culvert pipe under Hull Avenue carries stormwater detained in the ditch adjacent-to the former 
railroad 'right-of-way down. into the forested area west of Oak Creek Road. Stormwater 
collecting in this lowland forested area partially sheet flows and partially infiltrates arid then· 
discharges into' a man-made ditch carrying stormwater under Oak Creek Road and ultimately to 
Oak Creek. 

5.2.6 WildlifelNatural Resources 
Three soil types are found on or adjacent to the Nocatee Hull Creosote Site. Soils ih the central 
part of the Study Area are characterized as nearly level, poorly drained soils that are sandy 
throughout. Soils in the sloping floodplain areas are characterized as nearly level to gentle 
sloping, somewhat poorly drained and moderately well drained soils that are sandy throughout. 
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Finally, the soil type represented in the seasonally wet area west of Hull Avenue is deep, very 
poorly-drained, sandy soils.	 .. I 

Terrestrial, wetland and aquatic/potentially aquatic habitats were identified in the Study Area. 
Terrestrial habitats located west of Hull Avenue included upland mowed' fields with scattered 

: trees and shrubby areas, and an area of floodplain forest on-site along the Peace River. 

Wetland areas west of Hull Avenue included an area of shrubby to imni.ature forested wetland 
I	 • 

located inthe borrow pit, arid a large forested wetland located between the borrow pit and the 
J	 

Peace River, dominated by mature bald cypress trees. East of Hull Avenue, floodplain wetlands 
were found along Oak Creek and an area of mixed upland and forested wetland occurred 
between Hull Avenue and 'Oak Creek Road. 

Perennial aquatic habitat areas were limited to the Peace River and to Oak Creek. These water 
bodies contain flowing water year-round. Two streams west of Hull Avenue~ called the Peace 
River tributary:and the unnamed tributary, appear to be seasonally flooded. 

I	 . 

, 
5.3 Media Contamination 
The nature and extent of soil, groundwater, sediment and. surface water in the Plant and PeaGe 
River Floodplain and the Oak Creek Areas are presented separately. The analytical data is 
screened against the RGOs developed in the HHRA, the RGOs developed in the SLERA and the 

_Florida Cleanup Target Levels (CTLs) (FDEP, 2005). 

5.3.1 Plant and Peace River Floodplain Area 
The data collected in the Plant Area and the Peace River Floodplain Area were screened against 
commercial exposure values (HHRA and Florida SCTLs) and against ecological screening 
values developed in the SLERA. . 

5.3.1.1 Soil Contamination 
Surface Soil 
Analytical data from surface soil samples coHected at the Study Area from 0to 2ft bls since 
·1999 were used to evaluate the nature and extent of contamination at the Site. The screening of ~. 

the organic (volatile organic compounds (VOCs) and PAHs) constituent data from these samples 
t~ the RGOs developed in the HHRA indicate concentrations in two areas within the Plant and 
'peace River Floodplain Areas that exceed the RGOs: one in the former plant operations area and 
one in the borrow pit. Screening the same data set against Florida commercial direct exposure 
SCTL criteria, a larger area is identified that is incl4sive of the area identified by the RGO 
screening. No RGO was developed in the HHRA for direct exposure to inorganic constituents 
(heavy metals), specifically arsenic, but screening against SCTLs shows one area, in the former 
plant operations area, that exceeds the SCTL for arsenic. 

Three discrete areas within the Plant and Peace RivecFloodplain Areas (one in the former plant 
operations area, one along the southern rim of the borrow pit and one in and adj acent to the 
northern side of the borrow pit) exceeded ecological soil exposure criteria. These areas are all 
.con~ined within the areas identified by RGO and SCTL screening for commercial direct; 
exposure criteria. . 
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Three areas were identified, two in the borrow pit and in the former plant operations area, with 
organic concentrations in excess of leachability SCTLs. The groundwater data in these areas did 
not exceed the Florida GCTLs for these organic contaminants. One soil sample in the Peace 
River Floodplain Area exceeded the Florida leachability SCTL. ' 

Arsenic was the only inorganic constituent identified from the screening of the data to have a 
potential to leach to groundwater. Two surface soil samples (CP-SS-Ol and CP-SS-03) in the 
Plant Area exceeded soil leachability criteria for arsenic (Gannett, 2003c). Groundwater data in 
the vicinity of these soil samples (SMW-26 and SMW-49) did not exceed Florida GCTLs. Many 
surface soil sample locations can be seen on Figure5-6. Groundwater monitoring well locations 
are shown on Figures 5-8, 5-9 and 5-10. 

Subsurface Soil 
Subsurface soil was screened to the Florida leachability SCTLs or site-specific leachability 
criteria. Three soil borings exceeded a leachability screening criteria. Data from two of the 
locations (CP-SS-16 and CP-SS-23, both from 1 to 3 feet bls interval), reported arsenic 
concentrations exceeding the site-specific leachability criteria. Data from the subsurface soil 
collected at DMW-106 (5 feet bls) had organic constituent concentrations above leachability 
SCTLs. Many subsurface soil sample locations can be seen on Figure 5-7. . 

5.3.1.2 Groundwater Contamination 
The surficial aqu'ifer was divided into three zones based on the depth of the monitoring wells. In 
the shallow zone, no concentrations in excess of the RGOs were detected. Four areas were noted 
in excess of a Florida GCTL: three in the vicinity of the former plant operations area and one in 
the borrow pit. Arsenic concentrations above standards were detected at MW-6 and SMW-57. 

In the intermediate zone, one area within the former plant operations area in the vicinity of 
IMW-11 and IMW-39 has concentrations greater than the RGOs. The area identified with 
groundwater concentrations in excess of a Florida GCTL extends from the former plant 
operations area west across the borrow pit to MW-66 and IMW-37. 

In the deep zone, there are no concentrations in excess of the RGOs. One area extending from 
the northern end of the borrow pit to the former plant operations area had contaminant 
concentrations exceeding a Florida GCTL. An estimated concentration of cadmium above its 
respective Florida GCTL was reported at DMW-I06; however, cadmium was also detected in th~ 

associated method blank. Cadmium was resampled in several monitoring wells whose data was) 
affected by the method blank on July 17,2008. The analytical data for cadmium was below 
Florida GCTLs (ARCADIS, 2008d) and therefore it is eliminated as a contaminant of concern. 

Aluminum and iron were detected above secondary drinking water standards in each of the three 
zones of the surficial aquifer. However, aluminum and iron were detected above secondary 
drinking water standards in areas where no Site related organic compounds were detected. Since 
these standards are secondary criteria not based on health effects, they will be monitored to 
determine what effects the implemented reme'dy has on their final concentrations after 
remediation of the Site organic contamination is complete. 

IS 
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5.3.1.3 Sediment Contamination 

The SLERA completed for the Site determined that ,10 mg/kg of total PARs could remain in 
sediment, and potential ecological receptors would be protected (AR~ADIS, 2007). Three areas. 
in the brail;led stream and Peace River floodplain had sediment concentrations in excess of the 
ecological screening value and affect a total of 1.1 acres. Many sediment sample locations' are 
shown on Figure 5-11. 

5.3.1.4 Dense Non-Aqueous Phase Liquid (DNAPL) 
During the installation ofadditional monitoring wells in 2005, free-phase DNAPL was measured 
in the bottom of two wells (DMW-100 and DMW-106). Based on this finding, monitoring wells 
TMW-1, TMW-2 and TMW-3 were installed to bound the extent of this DNAPL (source) area to 
the south, west and east respectively. Monitoring well DMW~ 104 bounds this area to the north. 
Free-phase DNAPL was also detected in monitoring well DMW-114 during its installation 
adjacent to Hull Avenue. Although a small amount of free product was removed from DMW
114 after installation, no additional free product has been detected since April 2006. Additional 
assessment in this area demo~strated that the occurrence of free prod,uct was localized. 

In 2008, five additional recovery wells were installed within the original DNAPL source area
 
(DWM-100 and DMW·-106). These recovery wells (RW-I through RW:-5) are equippedwith
 
automatic sensors and dedicated submersible pumps to remove any accumulated DNAPL to a
 
storage drum for later disposal (ARCADIS, 2008a). A couple of these DNAPL wells initially
 
recovered small amounts ofDNAPL which is recorded on a monthly basis. No additional
 
DNAPL has been recovered in recent months.
 

_ 5.3.2 Oak Creek Area 
The data collected in the Oak Creek Area were screened against residential exposure values 
(HHRA and Florida SCTLs) and against ecological screening values developed in the Screening 
Level Ecological Risk Assessment (SLERA). 

5.3.2.1 Soil Contamination 
Surface Soil 
Analytical data from surface soil samples collected at the Study Area from 0 to 2 ft bls since 
1999 were used to evaluate the nature and extent of contamination at the Site. The screening of 
the organic (volatile organic compounds (VOCs) and PAHs) constituent data from these samples 
to the RGOs developed in the HHRA indicate concentrations in one area that exceed the ROOs. 
Screening the. same data set against Florida residentie:,tl'direct exposure SCTL criteria, two areas 

.are identified. No RGO was developed in the HHRA for direct exposure to inorganic	 .
 
constituents (heavy metals), specifically arsenic, but screening against SCTLs shows one area,
 
within the Control Measures Area (CMA), that exceeds the SCTL for arsenic.
 

Two d~screte areas within the CMA exceeded ecological soil exposure criteria~ 

Two areas were identified, within the CMA, with organic concentrations in excess ofleachability 
SCTLs. "The groundwater data in one of these areas (ES-SS-03) did not exceed the Florida 
GCTLs for these organic contaminants. 
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Arsenic was the only inorganic constituent identified from the screening of the data to have a
 
potential to leach to groundwater. One area in the CMA exceeded soil leachability criteria for
 
arsenic.
 

Subsurface Soil
 
Subsurface soil samples collected in the Oak Creek Area were screened to the RGOs, soil
 
leachability values, and ecological screening values. There were only two sample locations (ES

SS-1O and ES-SS-14) with constituent concentrations in excess of these criteria.
 

5.3.2.2 Groundwater'Contamination
 
As with the Plant and Peace River Floodplain Areas, groundwater within the Oak Creek Area
 
was evaluated by dividing the surficial aquifer into three separate zones based on the depths of
 

. monitoring wells: shallow, intermediate and deep.	 Groundwater data for the surficial aquifer 
were screened to both the RGOs developed in the HHRA as well as the Florida GCTLs from 
C~apter 62-777. 

In the shallow zone, no COCs were detected in concentrations in excess of the RGOs. Five areas 
were noted in excess of the Florida GCTLs although one of these is an extension of an area 
previously identified with the Plant area. For the other four, three are located along the east side 
of Oak Creek Road in the vicinity of the CMA and the other is located between Hull Avenue and 
Oak Creek. These four areas are identified as separate areas because differences in COCs 
detected in each of the wells suggest that these COCs were not from a common source. ArseJ!ic 
and lead are the only metals with concentrations exceeding GCTLs in the Oak Creek Area . 
shallow zone. There was only one sample for lead that exceeded the GCTL and it was an 
estimated value. Estimated concentrations for cadmium above its respective Florida GCTLI 
MCL were reported at SMW-61, IMW-62, TMW-2 and DMW-I06; however, cadmium was 
reported in the method blank at 0.00551 mg/L for this sample batch. The Florida GCTLIMCL 
for cadmium is 0.005 mg/L. The four monitoring wells whose samples were in the laboratory 
batch that had the cadmium method blank detection were resampled on July 17,2008. The 
analytical results for cadmium were below the Florida GCTLlMCL and therefore it is eliminat(ed 
as a contaminant of concern. 

In the intermediate zone, one area in the vicinity of monitoring well IMW-33, located adjacent to 
Hull Avenue, was identified with COC concentrations exceeding the RGOs. That same area 
with the inclusion of monitoring well IMW-35 was ideritified with COC concentrations 
exceeding a Florida GCTL. Two additional areas exceeded Florida GCTLs. One area is located 
in the CMA and the other in the vicinity of potable well PW-04. Arsenic concentrations 
exceeding GCTLs in the Oak Creek Area were used to delineate intermediate groundwater 
contamination. Cadmium related to the method blank was also an issue in this area. 

In the deep zone, groundwater samples collected from DMW-103 indicate no COC 
concentrations exceeding intermediate zone RGOs or GCTLs. An are~ of deep zone 
grouridwater containing concentrations greater than GCTLs extends from Hull Avenue east to 
DMW-103, located in the CMA. There are no metals exceeding GCTLs in the Oak Creek Area 
deep zone groundwater. 
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Aluminum and iron were detected above secondary drinking water standards in each of the three 
zones qfthe surficial aquifer. However, aluminum and iron were detected above secondary I 
drinking water standards inareas where no Site related organic compounds were detected. Since 
these standards are secondary criteria not based on health effects, they will be monitored to 
determine what effects the implemented remedy has on their final concentrations after 
remediation of the Site organic contamination is complete. 

Residential Wells 
Potable well sampling was initiated in 1986 after a citizen complaint about an oily sheen and 
odor in tap water was received by Florida Department of Environmental Regulation. Seven 
potable drinking water wells have been sampled quarterly or annually as part of the SRI. Two of 
those wells have had exceedances of the Florida MCL for benzene and have had carbon filters. 
installed (in 1999 and 2004) and maintained by the Florida Department of Environmental 
Protection. Post filter sampling has confirmed the carbon filters effectively remove the 
contamination. 

5.3.2.3 Sediment Contamination 
The total areal extent of sediments in the CMA and Oak Creek exceeding the ecological 

.screening value for total PAHs is estimated to be approximately 0.7 acres. 

6.0 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 

The Plant Area itself was historically industrial; however, there have not been any industrial 
operations since the 1950s. The Plant Area and Peace River Floodplain Area to the west of Hull 
Avenue, owned by CSTX, are vacant and fenced. CSXT intends to restrict use of the property 
following remedial action to commercial or industrial uses consistent ~iththe future operations 
and maintenance plan for the Site, the DeSoto County zoning ordinance and recent land use 
changes in Hull trending toward commercial and industrial use. 

The land bordering the Study Area west of Hull Avenue to the north and south is currently active 
citrus groves and to the west is hardwood river swamp. The land to the east of the residential 
Oak Cr~ek Area is also active citrus groves. The land in the Oak Creek Area on the east side of 
Hull Avenue is sparsely populated residential or vacant. All of the property in the Oak Creek 
Area needed for remedy implementation has been purchased by CSXT. Land owned by CSXT is 
shown on Figure 1-5. . 

Zoning in the area generally and particularly on the west side of Hull Avenue is currently 
Agricultural 10 (A-I0). The A-I 0 zoning designation allows agricultural, pastoral, non
phosphate mining and low-density residential development (DeSoto County Zoning Code § 
2304). One single-family dwelling per parcel is allowed. Also allowed are agricultural uses, 
wildlife management areas, wholesale plant nurseries, golf courses, cemeteries and hunting 
cabins. Other uses could be allowed with a special use permit, including community transmitting 
and receiving facilities, firing ranges, kennels, places of worship and recreational facilities such 
as golf. 
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The property on the east side of Hull Avenue is currently zoned Residential Multi-Family Mixed 
District (RMF-M). Pre-manUfactured homes and other residential dwellings are permitted in an 
RMF-M district (DeSoto County Zoning Code § 2309). Other permitted uses include gardening 
and greenhouses, golf courses, tennis courts, and swimming pools. Churches and community 
facilities such as libraries are allowed with a special use permit. 

. ,"
Most of the property in Hull has been zoned A-IO. There have been, however, significant recent. 
developments in the neighborhood trending toward commercial or industrial use. Two parcels at 
the intersection of Route 17 and Hull Avenue are zoned Commercial Neighborhood (CN). 
Allowable uses in a CN district include automobile service stations, a number of retail stores, 
restaurants, medical clinics, financial institutions and legal services. 

More significantly, a substantial portion of the land immediately north of Hull Avenue and west 
of Route 17 has been rezoned from Rural Agricultural to Industrial Heavy (IH). The rezoning of 
approximately 632 acres of land at the northwest comer of U.S. Route 17 and Hull Avenue was 
approved by DeSoto County on June 26, 2007 (Rezoning Order 2007-12). This land was 
assembled through purchases in January 2006-by DeSoto Land Holdings, LLC of Fort Myers, 
Florida. The recently rezoned area is less than one-half of a mile from the Study Area. 

The land uses allowed in the IH district include manufacturing and war~housing, asphalt and 
cement plants, junk yards, chemical plants and "other intensive commercial, industrial or 
manufacturing uses," per DeSoto County Zoning Ordinance § 23 I8(A)( I). 

It is CSXT's understanding, based on conversations with DeSoto County planning officials that 
DeSoto Land Holdings, LLC intends to sell the assembled property that has been rezoned for 
heavy industrial use to a building products manufacturer. 

7.0 SUMMARY OF SITE RISKS 
The baseline riskassessment estimates what risks the Site poses ifno action is taken. It provides 
the basis for taking action and ident~fies the contaminants and exposure pathways that need to be 
addressed by the remedial action. This section of the ROD summarizes the results of the . 
baseline risk assessment for the Nocatee Hull Creosote Site. 

7.1 Human Health Risk 
The baseline risk assessment for human health (HHRA) is an analysis of the potential risks to 
human health caused by hazardous substances released from a site in the absence of any 
additional actions to control or mitigate the releases. Preparation of a HHRA is required by the 
National Contingency Plan (NCP), which states that the lead agency for a Superfund site shall 
conducta site-specific HHRA as part of the RI process (40 CFR §300.430). 

To assess potential public health risks, three major glspects of chemical effects and exposure must 
be considered: I) the (presence of chemicals with toxic characteristics; 2) the existence of 
pathways by which human receptors may contact site-related chemicals; and 3) the p"resence of 
human receptors. The absence ofany of these three aspects would result in an incomplete 
exposure pathway and an absence of quantifiable risk. 
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As part of the SRI, a HHRA was conducted for the Nocatee Hull Creosote Site (Gannett, 2002) 
following.standard USEPA guidelines (EPA, 1989). The data collected for the SRI were found 
to meet the data quality objectives of the project and were determined to be of adequate quality 
for use in the Risk assessment. 

The exposure assessment concluded that current receptors may include: West ofHull Avenue 
current trespasser (adult and youth), current recreational user (adult andyouth), future on-site 
worker (adult), future construction worker (adult), and future resident (adult and child); East of 
Hull Avenue - current resident (child and adult), current recreational user (adult and youth),and 
current construction worker (adult). Receptors were identified separately for these two areas due 
to different current and future potential land uses in these areas. Potentially complete exposure 
p-athways examined in this risk assessment were: 

' ..
 

ingestion of soil, 
dermal contact with soil, 
inhalation of dust, 
ingestion of ground water, 
dermal contact with groundwater, 
inhalation of volatile organic compounds (VOCs) released from groundwater, 
ingestion of sediment, and 
dermal contact with sediment. 

EPA's reference toxicity values were obtained for each chemical of potential concern (COPC). 
These values were combined with estimates of human intake to characterize the cancer and non
cancer risks associated with the site. 

EPA's acceptable target range for carcinogenic risk at Superfund sites is Ix I0-4 to 
lxlO-6 (also written as lE-4 to lE-6). The State of Florida acceptable cancer risk is less than or 
equal to 10-6

. The assessment concluded that ,the total incremental lifetime cancer risk west of 
Hull Avenue ranged from 3x 10-4 to 3x 10-3 for current adult and youth trespasser, future site 
worker, future adult-and child resident and current recreational adult and youth. Exposure to 
surface soil and sediment accounts for most of the cancer risk. Non-cancer risk for the same area 
ranged from 5 to 42 for future site adult worker and future adult and child resident. The majority 
of th~ risk was from exposure to shallow and intermediate gfoundwater. On the east side of Hull 
Avenue, the total incremental lifetime cancer risk ranged fr~m 2x 10-4 to 4x 10-2 for current adult 
and child resident, current construction worker and current adult and youth recreation. Surface 
soil, subsurface soil and shallow and intermediate groundwater contributed most of the risk. 
Non-cancer risk for this area ranged from an HI of 2 to 102. The construction worker risk was 
from exposure to subsurface soils. The other groups received their risk from exposure to surface 
soil and shallow and intermediate groundwater. In terms of contaminants, PAHs are the most 
significant contributor to risk, accounting for nearly all the excess risk in the soils and surficial 
groundwater aquifer. 

The HHRA defined chemicals of concern (COCs) for the site by identifying the contaminants in 
an exposure scenario that exceed an excess cancer risk level of I x 10-4 or an HI of I ~ The HHRA 
then calculated remedial goal option (RGO) levels by combining the intake levels of each COC 

/ 
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from all appropriate exposure routes for a particular medium and rearranging the risk equations 
to solve for the concentration term (i.e., the RGO). RGOs provide remedial design staff with 
long-term targets to use during analysis and selection of remedial alternatives. Ideally, such 
goals, if achieved, wi11 comply with applicable <?r relevant and appropriate requirements 
(ARARs) and result in residual risks that fully satisfy National Contingency Plan (NCP) 
requirements for the protection of human health and the environment. Risk-based RGOs are 
guidelines and do not establish that cleanup to meet these goals is warranted. When selecting the 
remedy for the Site, the RGO may be incorporated as the remediation goal ifno ARAR exists for 
the contaminant. ' 

7.1.1 Identification of Chemicals of Concern 
As stated previously, data used in this evaluation were obtained from the SRI. COPCs are 
chemicals whose data are of sufficient quality for use in the quantitative risk assessment, are 
potentially site-related, and represent the most significant contaminants in terms of potential 
toxicity to humans. 

The data were grouped into specific areas of concern for evaluation in the HHRA. The data 
groupings were based on the physical characteristics of the area and the current and potential 
future uses of the area. " 

All data generated by Gannett Fleming sampling efforts were validated in accordance ~ith 

national and regional USEPA validation guidance and the Work Plans for conducting the SRI 
and sampling effort. The data were summarized to show all chemicals that were positively 
identified in at least one (1) sample. Included in this group were unqualified results and results 
that were qualified with a "J". which means the chemical was present but the concentration was 
estimated. "U" qualified data were used in the Risk Assessment, but the data were modified in 
order to perform statistical assessment. of the data. Tentatively identified compounds (qualified 
with an N) were not iqcluded. 

An assessment ofthe.quality of the data for use in the Risk Assessment was performed using the 
PARCC analysis that determines the precision, accuracy, representativeness, comparability and 
completeness of the data. The PARCC analysis was performed in accordance with current 
USEPA data quality guidance (EPA, 1992). The data collected from the SRI were found to meet 
the data quality objectives of the project and were determined to be of adequate quality for use in 
the Risk Assessment. 

\ 
Finally, the detection limits achieved for the Study Area samples were compared to associated 
screening values to determine if methods used were sufficiently robust to meet the data quality 
objectives for this R~sk Assessment. ) 

Next, the laboratory data were tabulated to show the range of detections above the sample 
quantification limit (SQL), the number of detections above the SQL, and the number of samples 
that were collected. . 
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These positively identified chemicals were screened to exclude chemicals that, although present, 
are not important in tenns of potential human health effects. The screening criteria fall into two 
(2) categories: 

(1)	 Inorganics that are essential nutrients or nonnal components of human diets were 
excluded. Calcium, magnesium, potassium, and sodium were excluded because they are 
essential nutrients; and 

(2)	 Inorganic and organic chemicals whose maximum concentration was lower than a risk
based concentration corresponding to an excess cancer risk level of 1x 10-6 or a Hazard 
Quotient (HQ) level of 0.1 using residential land use assumptions were excluded. . 

A list ofCOCs was derived from the COPCs identified for the Site. COCs are the most 
significant contaminants in an exposure scenario that exceed an excess cancer risk level of 
1x 10-4 or an HI of 1. More specifically, COCs having individual excess cancer risk levels equal 
to or greater than 1x 10-6 or an HQ equal to or greater than 0.1 in a given exposure scenario 
which had a total cancer risk exceeding tx 10-6 or an HI exceeding 1. COPCs that exceed state or 

\	 . 

federal ARARs are also COCs. Table 7-1 summarizes the COCs, range of detections, total 
number of analyses and number of exceeded results. 

7.1.2 Exposure Assessment 
An exposure assessment identifies pathways where receptors may be exposed to site 
contaminants and estimates the frequency, duration, and magnitude of such exposures. Exposure 
assessment involves: 1) characterization of the physical setting of the area, 2) identification of 
potential receptors and exposure pathways; 3) identification of exposure point concentrations and 
doses, and 4) identification and discussion of uncertainties. . 

Exposure pathways are detennined in a Conceptual Site Model (CSM) that incorporates 
infonnation on the potential chemical sources, release mechanisms, affected media, potential 
exposure pathways, and known receptors to identify complete exposure pathways. A pathway is 
considered complete if: 1) there is a source or chemical release from a source; 2) there is an 
exposure point where contact can occur; and 3) there is a route of exposure (oral, dennal, or 
inhalation) at the contact point through which the chemical may be taken into the body. All of 
the exposure scenarios considered in the Nocatee Hull Creosote Site risk assessment are 
summarized in Table 7-2. 

Source media and potential exposure media for the Study Area include surface soil, subsurface 
soil, groundwater (shallow, intennediate and deep zones of the surficial aquifer), surface water 
and wetland soiVstream sediments. 

Potential receptors were identified through review of Study Area conditions; observations made 
during'Study Area visits, identification of expected and/or possible land uses and detennination 
of complete exposure pathways. A CSM was developed to address potential risk to receptors 
from site related constituents. The CSM is used to illustrate the potential pathways for each of 
the human receptors to unit-related contaminants. The route~ through which exposure to these 
pathways may,occur include, but are not limited to: dennal contact with contaminated media, 
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ingestion of contaminated media (soil, surface water, groundwater), inhalation of fugitive dusts 
and volatile emissions. Table 7-2 presents the potential current and future receptors that may be 
exposed to some or all of the affected environmental media both east and west of Hull Avenue at 
the Study Area. Receptors are identified separately for these two areas du~ to different current 
and future potential land uses in these areas. 

Quantitative risks were also developed for Central Tendency (CT) exposure. CT exposure is 
designed to provide prospective for risk managers and compliance with USEPA guidance. _J 

USEPA Region 4 prefers that the CT exposure evaluation be presented as part of the Uncertainty 
Analysis. Therefore, CT exposure scenarios are discussed and evaluated in the uncertainty 
section and also summarized in the summary and conclusion section of the Risk Assessment. 

Risk Assessments are coriducted using a representative Exposure Point Concentration (EPC). 
For this Risk Assessment, EPCs were calculated for COPCs only. Ideally, the EPC should be the 
true average concentration within the exposure unit. However, because of the uncertainty 
associated with estimating the true average concentration, the 95% Upper Confidence Limit 
(UCL) of the arithmetic mean is used to determine the EPC. The 95% UCLs were compared to 
the maximum concentration found for each analyte and the smaller of the two was chosen as the 
EPC and used for the dose calculations. In cases where the data set was small, the maximum 
concentration was used as the exposure point concentration. 

.' The exposure paraineters selected are intended to determine the Reasonable Maximum Exposure 
(RME) for each receptor scenario under current Study. Area conditions. The RME is the highest 
exposure that is reasonably expected to occur at a Study Area. USEPA has established default 
exposure assumptions for quantifying theoretical exposure doses of Study Area constituents 
(EPA 1991). When default exposure parameters were not available, parameters were determined 
based on professional judgment to reflect the specific conditions in the Study Area. 

The SRI, Section 8, Tables 8.3-1 through 8.3-16 present the 95% UCLs, the Maximum 
Concentrations and the EPC selected for each COPC evaluated in each media evaluated. It 
should, be noted that for groundwater, after thorough statistical evaluation, the maximum 
concentration was selected as the EPC in most cases. 

Calculation of intake factors or the daily dose for each chemical and receptor was performed for 
the appropriate exposure pathway. (e.g., inhalation, ingestion, dermal) 

The sources and degree of uncertainty associated with the estimation of exposure needs to be 
taken into consideration: Major potential sources of uncertainty include, 1) the monitoring data 
used in the report, which mayor may not be representative of actual site conditions, 2) the 

"assumptions and input variables used to es.timate exposure concentrations in the exposure 
models, and 3) the values of the intake varIables used to calculate intake (EPA, 1989). 

In addition to these three sources of uncertainty is the uncertainty associated with "hot spot" 
analysis and the likelihood that a receptor would be exposed to the maximum or 95% UCL of the 
mean concentration for a given analyte that may be present in a "hot spot" as opposed to a 
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receptor being exposed to a more representative concentration (i.e., mean or median 
concentration). . 

7.1.3 Toxicity Assessment 
The purpose of the toxicity assessment is to weigh available evidence regarding the potential for 
particular constituents to cause adverse effects in exposed individuals and to provide, where 
possible, an estimate of the relationship between the extent of exposure to a constituent and the 
increased likelihood of adverse effects (EPA, 1989). 

The toxicity assessment is composed of two parts: 1) Hazard Identification, and 2) Dose 
Response Evaluation. Exposures to carcinogenic and non-carcinogenic toxic constituents are 
responsible, by definition, for creating toxic endpoints or effects. There are also differences in 
the biological processes through which carcinogenic and non-carcinogenic constituents can cause 
adverse effects to a receptor. Therefore, the evaluation of carcinogenic and non-carcinogenic 
health effects is evaluated separately in the HHRA. 

Toxicity values used in the quantitative Risk Assessment were chosen using the following 
hierarchy of toxicity information resources. 

•	 The USEPA on-line Integrated Risk Information System (IRIS) database (EPA, 2001) 
containing toxicity values that have undergone the most rigorous Agency review. 

•	 The latest version of the annual Human Evaluation Assessment and Summary Tables 
(HEAST), including all supplements (EPA, 1997) 

•	 Other USEPA documents, memoranda, former Environmental Criteria and Assessment 
Office, or National Center for Environmental Assessment (NCEA) derivations for the 

-Superfund Technical Support Center. 

EPA toxicity values that were used in this assessment include: 
• reference dose values (RIDs) for non-carcinogenic effects 
• carcinogenic slope factors (CSFs) for excess carcinogenic risks 

RIDs have been developed by EPA for indicating the potential for adverse health effects from 
exposure to chemicals exhibiting non-carcinogenic (systemic) effects. RIDs are ideally based on 
studies where either animal or human populations were exposed to a given compound by a given 
route of exposure for the major portion of the life span (referred to as a chronic study). The RID 
is derived by determining dose-specific effect levels from all the available quantitative studies 
and applying uncertainty factors to the most appropriate effect level to determine an RID for 
humans. The RID represents a threshold for toxicity. An RID reflects the human lifetime 
exposure to a given chemical via a given route at a dose that should not result in adverse health 
effects, even for the most sensitive members of the population. 

RIDs for inhalation exposure (RIDi) are derived from reference concentration values (RfCs). 
RfCs are concentrations in air, expressed in mg/m3

, that are thought to represent a level without 
appreciable risk of deleterious effects from chronic (lifetime) exposure. A human body weight 
of 70 kg and an inhalation rate of 20 m3/day are used to convert between a concentration in air 
(RfC) expressed in mg/m3 and an inhaled intake expressed in units ofmg/kg-day. 
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CSFs are route-specific values derived only for compounds that have been showI1. to cause an 
increased incidence of tumors in either human or animal studies. The CSF is an upper bound 
estimate of the probability of a response per unit intake of a chemical over a life~ime and is 
determined by, low-dose extrapolation from human or animal studies. When an animal ~tudy is 
used, the final CSF is adjusted to account for extrapolation of animal data to humans. If the 
studies used to derive the CSF were conducted for less than the life span of the test organism, the 
final CSF is adjusted to reflect risk associated with lifetime exposure. 

I ' ~. 

The to"icity assessment for carcinogenic PAHs (cPAHs) is performed with a Toxic Equivalence 
Factor (TEF) methodology. The toxicity o,f cPAHs is based on a relative potency of each 
compound to that ofbenzo(a)pyrene. USEPA Region 4 guidance (EPA, 1995) recommends TEF 
values to be used for each ofthe carcinogenic PAHs. These TEF values are presented in the SRI, 
Appendix 8-5, Table C-6.3. 

USEPA Region 4 guidance recommends that dermal exposure to cPAI;Is be assessed 
qualitatively. Therefore, dermal contact with cPAHs was assessed using the appropriate oral 
CSFs and their TEFs with a default Gastrointestinal Absorption Factor (GAF) value of 50% 
(SVOCs). 

In addition, provisional inhalation toxicity values are provided for benzo(a)pyrene. The 
inhalation CSF for benzo(a)pyrene is 3.1 (mg/kg-daYrl and the inhalation unit risk is 0.88 
(mg/m\l. Inhalation toxicity values for the remaining cPAHs were based on their 
corresponding TEFs. 

Tables 7-3, 7-4, 7-5 and 7-6 summarize the toxicity values for non-carcinogenic COPCs, and 
carcinogenic cOPCs for areas east and west of Hull Avenue.. 

7.1.4 Risk Characterization
 
The final step of the HHRA is risk characterization., Human intakes for each exposure pathway
 
are integrated with EPA reference toxicity values to characterize risk. Carcinogenic and non

carcinogenic effects are estimated separately.
 

To characterize the overall potential for non-carcinogenic effects associated with exposure to 
multiple chemicals, EPA uses a hazard index (HI) approach. This approach assumes that 
simultaneous sub-threshold chronic exposures to multiple chemicals that affect the same target 
organ are additive and could result in an adverse health effect. The HI is calculated as follows: 

Hazard Index = ADD/RfDl + ADD2/RfD2... + ADD/RfD; 

where: :-

ADD j = Average Daily Dose (ADD) for the ith toxicant
 
RfD j = Reference Dose for the ith toxicant
 

The term ADD/RfD i is referred to as the hazard quotient (HQ). 
1 

25 



, 
j 

Calculation of an HI in excess of unity (I) indicates the potential for adverse health effec.t,s.
 
Indices greater than one (l) will be generated any time intake for any of the COCs exceeds its
 
RID. However, given a sufficient number of chemicals under consiqeration, it is also possible to
 
generate an HI greater than one (I) even ifnone of the individual chemical intakes exceeds its
 
respective RID. '
 

, . 
For carcinogens, risks are estimated as the incremental probability of an individual developing
 
cancer over a lifetime as a result of exposure to the potential carcinogen. This is also referred to
 
as incremental. or excess individual lifetime cancer risk. For a given chemical and route of
 
exposure, excess lifetime cancer risk is calculated as follows:
 

Risk = Lifetime Average Daily Dos.e (LADD) x Carcinogenic Slope Factor (CSF) 

These risks are probabilities that are generally expressed in scientific notation (i.e~, I x 10-6 or
 
1E-6). An incremental lifetime cancer risk of I x10-6 indicates that, as a plausible upper-bound,
 
an individual has a one-in-one-million chance of developing cancer as a result of site-related
 I 

exposure to a carcinogen over a 70-year lifetime under the specific exposure conditions at the
 
site. For exposures to multiple carcinogens, EPA assumes that the risk associated with multiple
 

I exposures is equivalent to the sum of their individual risks. . 

Potentially complete exposure routes are: 

• ingestion of ~oil, 

• dermal contact with soil, 
• inhalation of dust, 
• ingestion of groundwater,
 

'.. dermal contact with groundwater,
 
• inhalation of volatile organic compounds (YOCs) released from groundwater, 
• ingestion of sediment, and 
• dermal contact with sediment 

,I 

The risks for,these exposure scenarios are summarized in Tables 7-7 through 7-19. A brief· 
summation of those exposure scenarios found to be unacceptable follows: 

In the Plant and Peace River Floodplain Area, Current Recreational Youth, Future Site Worker,
 
and Future Resident Adult and Child exposure assumptions exceed the Superfund acceptable
 
baseline risk level of 1.0E-4. In the Oak Creek Area, the Current Residential Adult and Child
 
exposure assumptions exceed the acceptable risk level. The HHRA shows risk to be
 
predominantly from carcinogenic and non-carcinogenic PAHs and arsenic. West of Hull
 
Avenue, carcinogenic risk is primarily from soil exposure while non-carcinogenic risk is from
 
exposure to shallow and intermediate groundwater. East of Hull Avenue, hoth carcinogenic and.
 
non-carcinogenic risk isprimarily from exposure to shallow and intermediate groundwater.
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7.1.5 Remediation Goals 
The establishment of health-based remediation goals serves as an important means of guiding 
remedial activities. A health-based approach is utilized when remediation goals promulgated by 
state and federal agencies are not available. The approach to developing health-based standards 
is derived from the risk assessment process. The risk assessment is essentially a process by 
which the magnitude of potential cancer risks and other health effects at a site can be evaluated 
quantitatively. A r~mediation goal is established by back-calculating a health-based protective 
contaminant concentration given exposure assumptions and a target cancer risk of Ix10-6 or a . 
Hazard Index of I. Site contaminant concentrations were also compared to FDEP SCTLs (Soil 
Cleanup Target Concentrations) and GCTLs (Groundwater Cleanup, Target Concentrations) in 
Tables I & II of Chapter 62-777 FAC, considered Relevant and Appropriate Requirements, and 
where there were exceedances, resulted in the addition of those contaminants t() the COC list. 
For COCs where an SCTL or GCTL was exceeded, the SCTL or GCTL was incorporated as the 
remediation goal. Soil groundwater protection criteria were not available for arsenic and 
therefore results for arsenic in a Site Specific Leachability Study performed in 2003 (Gannett, 
2003c) were used to establish a remediation goal. 

The concept of the remediation goals inherently incorporates the concept of exposure reduction 
which allows remedial alternatives to be flexible. The COC remediation goals for the Nocatee 
Hull Creosote Site ate presented in Table 7-20. 

7.1.6 Uncertainty Analysis 
Uncertainty will always surround estimates of environmental concentrations at the Nocatee Hull 
Creosote Site. Uncertainty in the analytical data may he linked to sample density and 
distribution, collection procedures in the field, seasonal fluctuations and accuracy of the sample 
analysis. 

Since the assumptions and other aspects of Risk Assessment are inteJ1.ded to be conservative, 
some degree of uncertainty is inherent to th~ process. Inherent sources of uncertainty typically 
relate, to four areas: I) data evaluation process, 2) exposure assessment, 3) toxicity assessment, 
and 4) risk characterization. A detailed discussion of the uncertainty analysis for the Site can be 
found in Section 8.6 of the SR.l. 

7.2 Ecological Risk 
.A Screening-Level Ecological Risk Assessment (SLERA) was conducted for the Site. The 
results of the SLERA indicated that several constituents in the environmental media at several 
locations 9n the Site had potential to pose adverse effects on valued ecological assets 
(assessment endpoints). Tables 7-21 and 7-22 contain details of this evaluation. Soil, surface 
water and sediment samples were collected to determine concentrations of Constituents of 
Potential Ecological Concern (COPECs) for use in media-specific toxicity testing. Data on 
exposure and effects were integrated into a statement about risks to the previously established 
assessment endpoints. The risk description provided information important for interpreting the, 
risk results and' identifying potential thresholds for adverse effects on the assessment endpoints. 
Risk management incorporates the results of the risk assessment with other considerations that , 
are weighed when making and justifying the final risk management decisions. ~ 
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The risk characterization process detennined that two assessmt;:nt endpoints appeared to be at 
risk from total PAHs (tPAHs) at the Site. Healthy populations and communities of terrestrial 
invertebrates seemed to be at rjsk due to direct exposure to tPAHs within surface soil at the 
fonner plant area. Healthy populations and communities of benthic invertebrates appeared to be 
at risk due to direct exposure to tPAHs in sediment in Oak Creek. A summary of the ecological 
risk assessment results is presented in Table 7-23. 

Step 8 of the SLERA recommended clean-up levels to protect ecological receptors at the Site of 
45 milligrams per kilogram (mg/kg) tPAHs in soil and 10 mg/kg tPAHs in sediments .~ 

(ARCADIS, 2007). After additional literature review, FDEP proposed an alternative level of 35 
mg/kg tPAHs in soil. Since the PRP has indicated a desire to satisfy both Superfund and Florida 
RBCA requirements during remediation, the lower soil concentration has been incorporated into 
the final FFS in evaluating the various alternatives. While soils have an ecological cleanup level 
of 35 mg/kg tPAHs, it is felt that the much lower HHRA cleanup goal for benzo(a)pyrene TEF 
will drive the remediation of most surface soils at the Site. 

Uncertainties in the Ecological Risk Assessment 
General sources of uncertainty include uncertainties in the conceptual site model, uncertainties in 
the exposure estimates, and uncertainties in the risk characterization. Uncertainties in the 
ecological risk assessment at the site include uncertainties in the bioavailability of creosote 
wastes to soil invertebrates and aquatic invertebrates. This uncertainty involves the ability to 
measure the concentrations of PAHs in soil or sediment and to relate these concentrations to 
bioavailable fractions that are toxic to invertebrate communities. 

Site-specific uncertainties in the ecological risk assessment are listed in Table 7-23. 

8.0 REMEDIAL ACTION OBJECTIVES 

CERCLA and the NCP define remedial action objectives (RAOs) that are applicable to all 
Superfund sites. They relate to the statutory requirements for the development of remedial 
actions. Site-specific RAOs relate to potential exposure routes and specific contaminated media, 
such as soil, and are used to identify target areas of remediation and contaminant concentrations. 

They require an understanding of the contaminants in their respective media and are based upon 
the evaluation of risk to human health and the environment, protection of ground water, 
infonnation gathered during the RI, applicable guidance documents, and federal and state 
ARARs. RAOs must be identified as specifically as possible without unduly limiting the range 
of alternatives that can be developed for detailed evaluation. 

The following RAOs were developed for the Nocatee Hull Creosote Site: 

/ •	 Protect potential future commercial workers in the Plant and Peace River Floodplain Area 
from risks associated with ingestion, inhalation, and dennal contact with soils, 
groundwater or sediments containing Site COC concentrations exceeding the Preliminary 
Remediation Goals (PRGs) 
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•	 Protect current and potential future residents in the Oak Creek Area from risks associated 
with ingestion, inhalation, and dermal contact with soils, groundwater or sediments 
containing Site COC concentrations exceeding the PRGs 

•	 All Areas: 
o	 Prevent ingestion, inhalation, and dermal contact wi soil, groundwater and 

sediment containing Site COCs exceeding PRGs 
o	 Minimize infiltration & leaching to groundwater; reduce transport to surface 

water; manage exposure to down-gradient receptors 
o	 Comply with federal & state ARARs in soil, groundwater and sediment in Site 

impacted areas 
o	 Protect the environment from risks to populations and communities of benthic 

invertebrates associated with soils, sediments and groundwater discharges 
containing COC concentrations exceeding the PRGs 

The RAO for ecological risk is to reduce the bulk media concentrations of Site COCs to below 
Site cleanup goals which is anticipated to reduce COC toxicity effects on the ecosystem to 
acceptable levels. 

Attainment of the Site-specific COC Cleanup Goals presented in Table 7-20 is expected to 
accomplish these RAOs. 

9.0 DESCRIPTI0N OF ALTERNATIVES 

Contaminants with concentrations above remediation goals and technologies which most 
effectively address the contaminants were considered in the development of remedial action 
alternatives. The goal in developing remedial action alternatives is to provide a range of cleanup 
options together with sufficient information to adequately compare alternatives against each ~ 

other. Figures 9-1 and 9-2 illustrate the extent of soil and ground-water contamination to be 
addressed by the remedial alternatives. 

Alternatives for the Plant and Peace River Floodplain Areas and the Oak Creek Area were 
assembled separately to allow flexibility for potentially separate implementation schedules. 
Seven alternatives for the Plant and Peace River Floodplain and five alternatives for the Oak 
Creek Area were retained for detailed evaluation against nine criteria, per the NCP. Detailed 
descriptions of the retained alternatives follow. i 

9.1 Plant and Peace River Floodplain Areas (PPRFA) 

9.1.1 Alternative 1 - No Further Action 
Cost Summary 
Capital Cost: $0 
O&M Cost: $878,000 
Present Worth Total Cost: $345,000 @ discount rate = 7% 
Time to Construct: 0 years 
Time to Achieve RAOs: ** Not Achieved ** 
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This alternative is required by the NCP and is used as a basis for comparison with other 
alternatives. This in-situ alternative would continue existing actions including maintenance of the 
fence around the Plant and Peace River Floodplain Areas, maintenance of the Plant Area and 
environmental monitoring to track potential contaminant migration. 

This alternative does not achieve RAOs or chemical-specific ARARs. Location- and action
specific ARARs do not apply to this alternative since further remedial actions will not be 
conducted. 

9.1.2 Alternative 2 - Land Use Controls, Excavation of Soils; Consolidation, Capping, 
Slurry Wall, Free Product Recovery, MNA, Ecological Monitoring 
Cost Summary 
Capital Cost: $2,789,000 
O&M Cost: $2,394,000 
Present Worth Total Cost: $4,153,000 @ discount rate = 7% 
Timeto Construct: <1 year 
Time to Achieve RAOs: 30 years 

Institutional Controls restrictiT!:g the property to commercial use and prohibiting extraction of 
groundwater from the surficial aquifer would be implemented. Excavation would be restricted in 
areas where subsurface soils exceed direct exposure (DE) cleanup goals to ensure adequate 
health and safety precautions are used and that excavated soils are properly managed. A slurry 
wall would be used to contain soils, DNAPL and groundwater exceeding cleanup goals in the 
former plant operations area (approximately 4.6 acres). The slurry wall would be keyed into low
permeability clays near the top of the Hawthorn Group (approximately 65 ft bls). A low
permeability capping system would be installed over the area encompassed by the slurry wall to 
minimize infiltration. Free product recovery systems currently installed as an interim measure 
would continue to operate until free product is no longer recoverable. Increased surface water 
runoff would be managed by promoting sheet flow in a radial pattern. 

Approximately 28,400 cubic yards of soil and sediment exceeding direct exposure, ecological or 
leachability cleanup goals outside the cap footprint would be excavated and consolidated under 
the cap system. Clean backfill would be placed in the excavated areas, as needed, to maintain a 
two foot depth to remaining soils exceeding direct exposure cleanup goals. Erosion control 
would be implemented in disturbed areas. Piezometers would be used inside and outside the 
slurry wall for hydraulic monitoring. 

Monitored Natural Attenuation (MNA) would be used outside the slurry wall to achieve , 
groundwater cleanup goals. Groundwater monitoring would be used to verify the integrity of the' 
slurry wall and assess the effectiveness of source control and natural attenuation remedy 
components. Excavating sediments exceeding ecological cleanup goals (estimated one acre) 
located in parts of the braided stream and floodplain areas requires significant disturbance to 
terrestrial habitat (estimated four acres) resulting in the destruction of forested, riparian and 
wetland habitats. Ecological monitoring is included in lieu of sediment excavation in areas where 
ecological destruction i~ believed to exceed the benefit gained by removing the contaminated 
sediment. ,> 
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This alternative achieves RAOs and would comply with all chemical-specific, action-specific 
and location-specific ARARs. Table 6-1 of the Focused Feasibiltiy Study gives additional 
details. 

9.1.3 Alternative 3 - Land Use Controls, Excavation of Soil, Consolidation, Capping, 
Slurry Wall, Free Product Recovery, In-situ Biosparging, MNA, Ecological Monitoring 
Cost Summary 
Capital Cost: $3,885,000 
O&M Cost: $3,360,000 
Present Worth Total Cost: $5,970,000 @ discount rate = 7% 
Time to, Construct: <1 year 
Time to Achieve RAOs: 30 years 

This alternative contains all of the components of PPRFA Alternative 2 plus it adds treatment of 
groundwater outside the slurry wall by bioremediation via in-situ biosparging in select areas, as 
well as by MNA. Precise numbers and locations ofbiosparging points would be determined in 
the Remedial Design but conceptual locations have been identified in Figure 9-1. 

This alternative achieves RAOs and would comply with all chemical-specific, action-specific 
and location-specific ARARs. Table 6-1 of the Focused Feasibiltiy Study gives additional 
details. 

\. 

9.1.4 Alternative 4 - Land Use Controls, Excavation of Soil/Sediment, Off-site Disposal, 
Capping, Slurry Wall, Free Product Recovery, In-situ Biosparging, MNA 

') ,
Cost Summary , ' 
Capital Cost: $5,799,000 
O&M Cost: $3,360,000 
Present Worth Total Cost: $7,884,000 @ discount rate = 7% 
Time to Construct: 1 year 
Time to Achieve RAOs: 30 years 

This alternative contains all of the components ofPPRFA Alternative 3 except only soils 
exceeding the cleanup goals within the'limits of the slurry wall would remain in place. Soils 
exceeding DE and leachability criteria outside the cap footprint, as well as sediments exceeding 
ecological cleanup goals, would be excavated and taken off-site for disposal. Off-site disposal 
would include transportation and disposal (T&D) at a Class D landfill. 

This alternative achieves RAOs and would comply with all chemical-specific, action-specific 
and location-specific ARARs. Table 6-1 of the Focused Feasibiltiy Study gives additional 
details. 
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9.1.5 Alternative 5 - Land Use Controls, Excavation of Soil/Sediment, Treatment via LTTD 
and Stabilization, Capping, Slurry Wall, Free Product Recovery, In-situ Biosparging, ' 
MNA 

./ 

Cost Summary 
\, 

;Capital Cost: $7,980,000 
O&M Cost: $3,360,000 
Present Worth Total Cost: $10,064,000@ discount rate = 7% 
Time to Construct: 1 year 
Time to Achieve RAOs: 30 years 

.This alternative contains all of the components of PPRFA Alternative 4 except that soils 
exceeding DE and leachability cleanup goals beyond the cap footprint, as well as sediments 
exceeding ecological cleat:J.up goals, would be excavated and treated on-site using a mobile, 
indirect fired thennal desorption unit. Following thennal treatment, arsenic impacted soils would 
be treated via stabilization/solidification. Treated soils and sediment would b~ transported and 
placed into the borrow pit. 

This alternative· achieves RAOs and would comply with all chemical-specific, action-specific
 
and location-specific ARARs. Table 6-1 of the Focused Feasibiltiy Study gives additional
 
details.
 

9.1.6 Alternative 6 - Land Use Controls, Excavation of Soil, Off-site Disposal, Free Product 
Recovery, In-situ Biosparging, MNA, Ecological Monitoring 
Cost Summary 
Capital Cost: $6,056,000 
O&M Cost: $4,872,000 
Present Worth Total Cost: $8,654,000 
Time to Construct: <1 year 
Time to Achieve RAOs: 30 years 

This alternative contains all components ofPPRFAAlternative 5 except the slurry wall is not 
constructed. Instead all soils exceeding DE and leachability cleanup goals are excavated and 
transported off-site for disposal. Off-site disposal would include T&D at a Class D landfill. 
Groundwater treatment via in-situ biosparging would be expanded over a larger area where 
groundwater exceeds the cleanup goals. Biosparge points would be placed within the borrow pit, 
at the down-gradient edge of the borrow pit and within the Plant Area in numerous locations 
across the fonner plant operation area. I 

This alternative' achieves RAOs and would comply with all chemical-specific; action-specific
 
and location-specific ARARs. Table 6-1 of the Focused Feasibiltiy Study gives_additional
 
details. .
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9.1.7 Alternative 7 - Land Use Controls, Excavation of Soil/Sediment, Treatment via LTTD
 
and Stabilization, Free Product Recovery, In-situ Biosparging, MNA
 

,Cost Summary 
Capital Cost: $10,338,000 
O&M Cost: $4,992,000 
Present Worth Total Cost: $13,016,000 @ discount rate = 7% 

/ 

Time to Construct: 1 year 
Time to Achieve RAOs: 30 years 

This alternative contains all components ofPPRFA Alternative 6 except instead of transporting
 
all excavated soils off-site for disposal, the soils would be treated on-site using a mobile, indirect
 
fired thermal desorption unit as in PPRFA Alternative 5. Following thermal treatment, arsenic
 
impacted soils would be treated via stabilization/solidification. Excavated areas, including the
 
borrow pit, would be backfilled with treated fill to match the existing grade.
 

This alternative achieves RAOs and would comply with all chemical-specific, action-specific
 
and location-specific ARARs. Table 6-1 of the Focused Feasibiltiy Study gives additional
 
details.
 0 

9.2 Oak Creek Area (OCA) 

9.2.1 ,Alternative 1 - No Further Action
 
Cost Summary
 
Capital Cost: $0
 
O&M Cost: $467,000
 
Present Worth Total Cost: $193,000 @ discount rate = 7%
 
Time to Construct: °years
 

. Time to Achieve RAOs:	 ** Not Achieved ** 
\ 

This alternative is required by the NCP and is used as a basis for comparison with other
 
alternatives. This alternative would continue existing actions including maintenance of the fence
 
around the CMA, maintenance of the CMA, potable ~ell monitoring and environmental
 
monitoring to track contaminant migration.
 

, 
This alternative does not achieve RAOs or chemical-specific ARARs established for ground 
water. Location- and action-specific ARARs do not apply to this alternative since further 
remedial actions will not be conducted. ' 

9.2.2 Alternative 2-- Temporary Land Use Controls, Excavation of Soil/Sediment, Off-site
 
Disposal, Potable Water Carbon Filters, MNA
 
Cost Summary
 
Capital Cost: $2,014,000
 
O&M Cost: $698,000
 
Present Worth Total Cost: $2,443,000 @ discount rate = 7%
 
Time to Construct: <1 year
 
Time to Achieve RAOs: 17 years
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Temporary land use controls would be implemented to prohibit residential use of property with 
soil contamination exceeding Site COC cleanup goals and to prohibit the extraction of 
groundwater from the surficial aquifer in areas where groundwater exceeds Site COC cleanup 
goals. The temporary land use controls would be removed once Site COC cleanup goals are 
achieved. 

c 

Soils above the mean-low water table will be excavated. This should address soils exceeding DE, 
leachability and ecological cleanup goals due to the shallow nature of the water table in this area. 
Excavation of sediments exceeding ecological cleanup goals will also occur. The excavated 
material would be transported off-site for disposal at a Class D landfill. Backfilling of the creek 
bed would include installation of a geotextile fabric and riprap within the creek bed. All other 
excavated areas would be backfIlled with clean fill to match existing grade. Erosion control . 
would be implemented in disturbed areas. 

MNA would be used to treat groundwater exceeding cleanup goals. Point of Use (POU) 
treatment would be implemented using carbon filters at any potable wells with groundwater 
exceeding Primary Drinking Water Standards (PDWS). Groundwater monitoring and 
maintenance of the POU systems would be required until groundwater cleanup goals are 
achieved. 

This alternative achieves RAOs and would comply with all chemical-specific, action..,specific 
and location-specific ARARs. Table 6-9 of the Focused Feasibiltiy Study gives additional 
details. " 

9.2.3 Alternative 3 - Temporary Land Use Controls, Excavation of Soil/Sediment, Plant 
Area Treatment via LTTD and Stabilization, Potable Water Carbon Filters, MNA 
Cost Summary 
Capital Cost: $3,807,000 
O&M Cost: $698,000 
Present Worth Total Cost: $4,236,000 @ discount rate = 7% 
Time to Construct: <1 year 
Time to Achieve RAOs: 17 years 

This alternative contains all components of OCA Alternative 2 except excavated soils are treated 
using a mobile, indirect fired thermal desorption unit located at the Plant Area. Treated soils 
would then be used as fill material as appropriate in the Plant and Peace River Floodplain Areas. 
This alternative is most efficient when coupled with PPRFA Alternatives 5 and 7. 

This alternative achieves RAOs and would comply with all chemical-specific, action-specific 
and location-specific ARARs. Table 6-9 of the Focused Feasibiltiy Study gives additional 
details. 
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9.2.4 Alternative 4 - Temporary Land Use Controls, Excavation of Soil/Sediment, Off-site 
Disposal, New.Deep Potable Wells, In-situ Biosparging, MNA 
Cost Summary . 
Capital Cost: $3,074,000 
O&M Cost: $1,312,000 
Present Worth Total Cost: $4,107,000 @ discount r~te = 7% 
Time to Construct: <1 year 
Time to Achieve RAOs: 11 years 

This alternative contains all of the components ofOCA Alternative 2 plus it adds treatment of 
groundwater by bioremediation via in-situ biosparging in select areas followed by MNA. 
Biosparging is designed to create an aerobic environment in the surficial aquifer to aerobically 
biodegrade organic constituents exceeding cleanup goals and to decrease the dissolved 
concentrations of arsenic by co-precipitating dissolved arsenic with dissolved iron onto the 
aquifer matrix. Biosparging points would be placed hydraulically upgradient of areas where 

. shallow, intermediate or deep zones of the surficial groundwater aquifer exceed cleanup goals. A 
conceptual layout appears in Figure 9-:-2 but specific locations and numbers ofbiosparging points 
would be determined in Remedial Design. Groundwater monitoring would be performed to 
assess the effectiveness in reducing contaminant concentrations below cleanup goals. Domestic 
wells exceeding PDWS related to Site COCs would be properly abandoned and replaced with 
deeper wells drilled into the artesian aquifer located below the Hawthorn Group. 

This alternative achieves RAOs and would comply with all chemical-specific, action-specific
 
and location-specific ARARs. Table 6-9 of the Focused Feasibiltiy Study gives additional
 
details.
 

9.2.5 Alternative 5 - Temporary Land Use Controls, Excavation of Soil/Sediment,
 
Consolidation with Plant Area Soils Under Cap, Public (County) Water Supply, In-situ
 
Biosparging, MNA
 
Cost Summary
 
Capital Cost: $4,163,000
 
O&M Cost: $1,312,000
 
Present Worth Total Cost: $5,196,000 @ discount rate = 7%
 
Time to Construct: <1 year
 
Time to Achieve RAOs: II years
 

This alternative contains all of the components ofOCA Alternative 4 except excavated soils are 
transferred to the Plant Area and consolidated with Plant Area soils under the cap. Also, instead 
of deeper wells to replace domestic wells exceeding PDWS related to Site COCs, the wells 
would be replaced with public (County)-supplied water from the newly installed water line. 

This alternative achieves RAOs and would comply with all chemical-specific, action-specific
 
and location-specific ARARs. Table 6-9 of the Focused Feasibiltiy Study gives additional
 
details.
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10.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

After an initial screening process, retained alternatives are evaluated against the nine criteria 
specified in the NCP. The nine criteria are divided into three categories: two threshold criteria, 
five primary balancing criteria, and two modifying criteria. Tables 10-1 and 10-2 present a 
summary of the comparative analysis of the Plant and Peace River Floodplain Area and the Oak 
Creek Area, respectively, along with the ranking scores for each evaluation criteria. The 
performance of each alternative against the criteria (except for present worth cost) was ranked on 
a scale from 0 to 5. A score of 0 indicates that none of the criterion's requirements were met, 
while a score of 5 is a desirable comparative score indicating all of the requirements for the 
criterion were met. These scores are simple ratings to translate the results of the relative 
comparison among alternatives; they are not additive. 

Brief summaries of the first seven criteria for the Plant and Peace River Floodplain Area and the 
Oak Creek Area follow: 

10.1 Plant and Peace River Floodplain Area (PPRFA) 

Threshold Criteria 
10.1.1 Overall Protection of Human Health and the Environment 
PPRFA Alternatives 2 through 7 would meet the Site RAOs for soil by eliminating potential 
direct contact and protect groundwater through physical barriers. Additionally, land· use controls 
and fencing would strengthen the effectiveness and long-term reliability of the engineering 
control by restricting future land use and access, as well as restricting groundwater use from the 
surficial aquifer. PPRFA Alternatives 2 and 3 would provide the highest level of overall 
protection. Groundwater treatment is more aggressive under PPRFA Alternatives 6 and 7 due to 
the number of areas undergoing treatment via biosparging. PPRFA Alternatives 3 and 4 provide 
more aggressive groundwater treatment than PPRFA Alternative 2. PPRFA Alternatives 2, 3 
and 6 involve ecological monitoring in lieu of sediment excavation, th~refore potential risks to 
the environment associated with sediments exceeding ecological criteria remain for a longer 
period of time. 

10.1.2 Compliance with ARARs 
This criterioll addresses whether or not a remedy is expected to meet any identified "applicable" 
or "relevant and appropriate" federal or more stringent state environmental laws or regulations 
(i.e., ARARs) under CERCLA Section 121(d). Alternatively, it will evaluate whether a waiver 
-of an ARAR can be invoked under CERCLA Section 121(d)(4). 

Applicable requirements are those cleanup standards, standards of control, and other substaptive 
requirements, criteria or limitations promulgated under federal environmental or state 
environmental or facility siting laws that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance found at a CERCLA site. Relevant 
and appropriate requirements are those cleanup standards, standards of control, and other 
substantive requirements, criteria or limitations promulgated under federal environmental or state 
environmental or facility siting laws that, while not "applicable" to a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance found at a CERCLA site, 
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address problems or situations sufficiently similar to those encountered at the CERCLA site that 
their use is well-suited to the particular site. Only those promulgated state standards that are 
identified in a timely manner and are more stringent than federal requirements may be relevant 
and appropriate (40 CFR Part 300.5). Identification ofARARs and analysis ofeach alternative's 
compliance with ARARs appears in the Focused Feasibility Study (ARCADIS, 2008c). 

Location-specific ARARs are restrictions placed on the concentration of hazardous substances or 
the conduct of activities solely on the basis of location. Examples of location-specific ARARs 
include state and federal requirements to protect floodplains, critical habitats, and wetlands, and 
solid and hazardous waste facility sighting criteria. 

. I 

Action-specific ARARs are technology or activity based requirements or limitations on actions 
taken with respect to hazardous wastes. These requirements are triggered by particular remedial 
activities that are selected to accomplish a remedy. Since there are usually several alternative 
actions for any remedial site, various requirements can be ARARs. 

Chemical-specific ARARs are specific numerical quantity restrictions on individually-listed 
contaminants in specific·media. Examples of chemical-specific ARARs include drinking water 
standards and ambient air quality standards. Because there are usually numerous contaminants 
of potential concern for any remedial site, various numerical requirements can be ARARs. This 
remedy has chosen to incorporate FDEP SCTLs (Soil Cleanup Target Levels) and GCTLs 
(Groundwater Cleanup Target Levels) as relevant and appropriate requirements, where they exist 
for Site COCs in Tables I and II of Chapter 62-777 FAC and are based on protection of human 
health criteria. Table 7-20: COC Cleanup Goals identifies the Site contaminants where this has 
been applied. 

All PPRFA alternatives would meet their respective soil, groundwater and sediment ARARs 
from Federal and State laws given sufficient time. For groundwater, natural processes (MNA) 
may not be sufficient to meet chemical-specific ARARs in a reasonable time frame. 

Primary Balancing Criteria 
10.1.3 Long-Term Effectiveness and Permanence-
Each alternative was assessed for the long-term effectiveness and permanence it presents, along 
with the degree of certainty that the alternative will prove successful. . Factors considered as 
appropriate included: 

emagnitude of residual risk remaining from untreated waste or treatment residuals remaining at 
the conclusion of the remedial activities. The characteristics of the residuals are considered to 
the degree that they remain hazardous, taking into account their T/MN and propensity to 
bioaccumulate. 

eadequacy and reliability of controls such as containment systems and institutional controls such 
as land and/or ground-water use restrictions on a property deed that are necessary to manage . 
treatment residuals and untreated waste. This factor addresses the uncertainties associated with 
land disposal for providing long-term protection from residuals; the assessment of the pote~tial 
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need to replace technical components of the alternative; and the potential exposure pathways 
and risks posed should the remedial action need replacement. 

PPRFA Alternatives 2 through 5 provide ahigher level of long-tenn effectiveness and 
pennanence than PPRFA Alternatives 6 and 7 by providing more definitive containment of 
subsurface soils and DNAPL sources to groundwater. PPRFA Alternatives 2 through 5 eliminate 
risks to the potential receptors from direct exposure via containment. All PPRFA alternatives 
requIre long-tenn management and five-year reviews. All PPRFA alternatives are adequate and 
reliable in controlling exposure to residuals that may remain at the Site. 

10.1.4 Reducing Toxicity, Mobility or Volume (T/MIV) Through Treatment 
The degree to which each alternative employs recycling or treatment that reduces TlMNwas 
assessed, including how treatment is used to address the principal threats posed by the soil and 
ground water. Factors considered, as appropriate, included the following: 

etreatment or recycling processes that alternatives employ and materials they will treat; 
, 

eamount of hazardous substances, pollutants, or contaminants that will be destroyed, treated, or 
recycled; , 

/' 

edegree of expected reduction ofTIMN of the waste due to treatment or recycling and 
specification of which reduction(s) are occu'rring; 

edegree to which treatment is irreversible; 
\.
 

j
 

etype and quantity of residuals that will remain following treatment, considering persistence,
I . 

toxicity, mobility, and propensity to bioaccumulate such hazardous substances and their 
constituents; and 

edegree to which. treatment reduces inherent hazards posed by principal threats at the Site. 

I 

PPRFA Alternatives 2, 3 and 4 reduce the mobility ofCOCs within soil through containment, 
but provide no or varying.degrees of active treatment of soils. All PPRFA alternatives reduce 
toxicity and volume of COCs in groundwater through in situ biosparging and/or by natural 
attenuation. All PPRFA alternatives rely on some degree of natural attenuation to aid in the 
remediation of the residuals remaining in the soil. None of the PPRFA alternatives except 
Alternatives 5 and 7 produce any residuals from treatment. 

10.1.5 Short-Term Effectiveness 
The short-term effectiveness of each alternative was assessed considering the: 

eshort-term risks that might be posed to the community during implementation of an alternative; 

epotential impacts on workers during remedial action and effectiveness and reliability of 
protectiye measures; 
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epotential environmental impacts ofremedial aCtion and effectiveness and reliability of
 
mitigative measures'during implementation; and ' ,
 

" etime until protection is achieved. 

All PPRFA alternatives would provide equal protection to the workers and community through, 
the use of PPE and construction techniques (e.g., dust and odor suppression). PPRFA 

j	 Alternatives 2, 3 and 6 leave sediment exceeding PRGs in place versus removal upder the 
remaining PPRFA alternatives. Monitoring incorporated into PPRFA Alternatives 2, 3 and 6 
avoids destruction of habitat which would result.in more adverse impacts on the riparian and 
wetland environments. 

All PPRFA alternatives have an estimated implementation time of approximately one year. All 
PPRFA alternatives create short-term risks of community and worker exposure and the potential 
of fugitive dust during excavation, transportation, treatment, off-site disposal, ,grading, and/or 
cap construction. Excavation risks appear manageable by usiqg appropriate engineering and 
construction management controls. 

10.1.6 lniplementability
 
The ease or difficulty of implementing each alternative was assessed by considering the
 
following types of factors as appropriate:
 

eTechnical feasibility, including technical, difficulties and unknowns associated \yith
 
construction and operation of a technology, reliability of technology, ease of undertaking
 
additional remedial actions,' artd ability to monitor effectiveness of remedy.
 

.' .	 ' I, 

eAdministrative feasibility, including activities needed to coordinate with other offices and'
 
agencies and ability and time required to obtain any necessary approvals and permits from
 
other agencies (e.g., off-site disposal). '
 

eAvailability of services and materials, including availability of adeq~ate off-site treatment, " 
storage capacity, and disposa1.capacity and services; availability of necessary equipment and 
specia~ists, and provisions to ensure any necessary additional resources; availability of services 
and materials; and availability of prospective technologies. ' 

All PPRFA alt~rnatives involving construction of the containment measures and blosparging 
systems do not pose any"technical implementability difficulties. PPRFA Alternati~es 5 and 7 
may present some administrative difficulties and take more time to implement. PPRFA 
Alternative 6 would involve the transport of a large volume of soils exceeding PRGs for off-site 
disposal that would have a significant short-term impact on the community from the large 
number of truckloads required to transport the'impacted soils through the community. 
Disruption to the co~unity for these alternatives would be significant. All PPRFA alternativ'es
require coordination with other agencies for land'use controls and concurrence of the selected 
remedial actions. All reme!dial technologies are proven and reliable. 

, ' 
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10.1.7 Cost 
Cost estimates for each alternative were based on conceptual engineering and design. The type 
of costs that were assessed included: 

\ 

.capital costs, including both direct and indirect costs; 
• annual O&M; and 
• net present total worth of capital and O&M costs. 

The present worth of each alternative provides the basis for the cost comparison. The present
 
worth cost represents the amount of money that, if invested in the initial year of the remedial .
 
action at a given rate, would provide the funds required to make future payments to cover all
 
costs associated with the remedial action over its plann~d life. The present worth analysis was /
 
performed on all remedial alternatives using a 7 percent discount rate over a period of 30 years.
 
Present worth cleanup costs needed to meet performance standards are within the range of +50%
 
to -30% accuracy.
 

PPRFA Alternatives 5 and 7 have the' highest capital costs. PPRFA Alternatives 4 and 6 have
 
similar capital costs. PPRFA Alternative 2 has the lowest capital cost of all the alternatives.
 
PPRFA Alternatives 3, 4 and 5 have similar short-term O&M cost associated with the in situ,
 
biosparging system. PPRFA Alternative 3 has the highest log-term O&M costs associated with
 
operating a biosparging system and ecological monitoring.
 

10.2 Oak Creek Area (DCA) 

Threshold Criteria 
10.2.1 Overall Protection of Human Health and the Environment 
OCA Alternatives 2 through 5 would meet the general RAGs for soil and sediment by 
eliminating potential direct contact and for the protection of groundwater through in situ 
treatment and/or natural attenuation. OCA Alternative 5 would provide the highest level of 
overall protection through excavation and placement under the Plant Area cap of soils and 
sediment exceeding PRGs, an alternative water supply and in situ treatment and natural 
attenuation of groundwater. 

10.2.2 Compliance with ARARs 
OCA Alternatives 2 through 5 would comply with chemical-specific ARARs and TBCs 
concerning worker and public safety. All OCA alternatives would meet soil and sediment PRGs 
(which represent chemical-specific ARARs) upon completion of clean backfilling and 
restoration. Groundwater PRGs would be achieved upon completion of in situ treatment and/or 
MNA. Action-specific ARARs would be achieved for certain alternatives. Location specific 
ARARs related to the Oak Creek floodplain are applicable to all the alternatives. 

Primary Balancing Criteria 
10.2.3 Long-Term Effectiveness and Permanence 
OCA Alternatives 4 and 5 provide a higher level of long-term effectiveness and permanence than 
OCA Alternatives 2 and 3 by providing an alterantive water supply as well as treatment of 
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groundwater exceeding PRGs via biosparging. All OCA alternatives are expected to eliminate or 
significantly reduce residual risks from soils/sediments to acceptable levels to current and future 
receptors as well as to provide long-term reliability through removal and off-site disposal. All 
OCA alternatives are adequate and reliable in controlling exposure to any COC residuals that 
may remain in the Oak Creek~Area. 

10.2.4 Reducing Toxicity, Mobility or Volume (T/M/V) Through Treatment 
OCA Alternative 3 reduces the mobility, toxicity and volume ofCOCs in soil and sediment 
through excavation and treatmen,t. Remaining OCA alternatives reduce the mobility of COCs 
within soil/sediment through excavation and either off-site disposal or consolidation with Plant. 
Area soils under the cap. All groundwater technologies within the OCA alte~atives reduce 
toxicity and volume of COCs in groundwater through in situ treatment and/or by natural 
attenuation. All OCA alternatives rely on some degree ofnatural attenuation to aid in the 
remediation of the residuals remaining in the groundwater. 

- 10.2.5 Short-Term Effectiveness , 
All OCA alternatives would potentially affect the health and safety of the community during 

. earth-moving activities. Implementation of all alternatives would require construction, 
operations and sampling personnel to utilize training and PPE because excavation and grading 

'.\	 are involved, and therefore, some risks would be incurred during remedial actions. All OCA 
alternatives would provide equal protection to the workers and community through the use of 
PPE, construction techniques (e.g., dust and odor suppression), and air monitoring. All soil and 
sediment OCA alternatives have an estimated construction time of approximately one year or 
less. Excavation risks appear manageable by using appropriate engineering and construction 
management controls. The environmental impacts (e.g., fugitive dust, runoff) are expected to be 
minimal during implementation of all alternatives via the use of appropriate engineering 
controls. 

10.2.6 Implementability 
None of the OCA alternatives pose significant technical implementability difficulties. OCA 

\ 

. Alternatives 4 and 5 may present some administrative difficulties and take more time to 
implement because of potential community acceptance issues. OCA Alternative 3 with LTTD . 
treatment may present permitting and community acceptance issues. All OCA alternatives 
would involve the transport of large volumes of soils/sediment that would have a short-term 
impact on the community because of the number of truckloads required_ to transport the 
soils/sediment exceeding PRGs through the community and either over regional roadways.or to 
the Plant Area for consolidation beneath a cap. All remedial technologies are proven and 
reliable. Future remedial actions are easily implemented for all alternatives. 

10.2.7 Cost 
OCA Alternative '5 exhibits th~ highest capital and overall project cost but is estimated to 
achieve remedial goals much quicker than other alternatives. OCA Alternative 3 has the second 
highest overall cost associated with the LTTD treatment. All OCA alternatives have similar 
long-term O&M cost associated with either long-term MNA and/or active groundwater· 
remediation. 
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Modifying Criteria 
10.3 Agency Acceptance (Site-wide)
 
The State of Florida, as represented by the Florida Department of Environmental Protection, has
 
been the support agency during the CERCLA process for the Nocatee Hull Creosote Site. In
 
accordance with 40 CFR §300.430, FDEP as the support agency, has provided review and input
 
of the many documents generated during this process.
 

10.4 Community Acceptance (Site-wide)
 
Based on comments expressed at the September 11, 2008 public meeting, the community has
 
significant concern about potential past exposure to Site contaminants and questions if the
 
technology being proposed (slurry wal1/cap) is a reliable, long-term solution for the former plant
 
area. Some expressed a preference to excavate all contaminated soil to 65 feet below land
 
surface and haul away. Others expressed concern about the ability to c,?ntrol dust and odor
 
duri,ng any excavation efforts at the Site. It does appear that many want a protective remedy
 
implemented quickly .because the investigation has been going ona long time without a solution
 
being implemented. Specific responses to comments by the community can be found in Part 3:
 
RespollS;veness Summary of this document, as wel1 as in the transcript of the public meeting
 
which is located in the Administrative Record for the Site.'
 

11.0 PRINCIPAL THREAT WASTE 

The NCP establishes an expectation that EPA wil1 use treatment to address the principal threats
 
posed by a site wherever practicable (40 CFR §300.430(a)(I)(iii)(A». Identifying principal
 
threat wastes combines concepts of both hazard and risk. In general, principal threat wastes are
 
those source materials considered to be highly toxic or highly mobile which generally cannot be
 .r. 

contained in a reliable manner or would present a significant risk to human health or the
 
environment should exposure occur. Conversely, non-principal threat wastes are those source
 
materials that generally can be reliably contained and that would present only a low risk in the
 
event of exposure. The manner in which principal threats are addressed general1y wil1 determine
 
whether the statutory preference for treatment as a principal element is satisfied.
 

Principal threat waste at this Site is limited to the DNAPL and soils heavily contaminated with 
creosote PAHs. Previous response actions removed the most significant concentrations of 
contamination from the plant process, sump and borrow pit areas. The remaining soil 
concentrations continue to be a direct exposure threat and a groundwater leachability threat. 
They are sporadically distributed both horizontally and vertically throughout the Site. Recovery 
ofDNAPL more recently has indicated amounts offlowable DNAPL no longer exist in the Plant 
Area. Therefore, containment of the residual principal threat waste is felt to be acceptable. 
Inorganic contaminants detected above remediation goals are more limited in distribution but 
may have resulted in occurrences of inorganic ground-water contamination. While not 

. anticipated, any excavated soils categorizing as RCRA hazardous waste would be treated " 
pursuant to RCRA requirements (40 CFR §268) prior to off-site disposal at an appropriately 
permitted facility. . 
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12.0 SELECTED REMEDY 

12.1 Rationale for the Selected Remedy 
The Preferred Alternative for cleaning up the Nocatee Hull Creosote Site is the combination of 
the Plant and Peace River Floodplain Areas Alternative 3 (Land Use Controls, Excavation of 
Soil/Sediment, Consolidation, Capping, Slurry Wall, Free Product Recovery, In-situ 
Biosparging, MNA, Ecological Monitoring) and the Oak Creek Area Alternative 5 (Temporary 
Land Use Controls, Excavation of Soil/Sediment, Consolidation with Plant Area Soils Under 
Cap, Public (County) Water Supply, In-situ Biosparging, MNA). 

This combination of alternatives will achieve substantial risk reduction in an accelerated manner. 
By isolating the source area (the Plant Area) utilizing petmanent containment measures (slurry 
wall/cap) and consolidating contaminated soil and sediment from the borrow pit and braided 
stream under the cap, this will allow immediate treatment impact (biosparging) to the adjacent 
groundwater which has migrated away from the sdurce area. Excavation and consolidation of 
contaminated soil and sediment from the Oak Creek Area back to the slurry wall/cap area at tht; 
plant site will remove contaminated source material which will allow expedited recovery of 
groundwater impacts in the Oak Creek Area through proactive treatment using biosparging 
technology. 

12.2 Description of the Selected Remedy
 
The major components of the selected remedy include:
 
Plant and Peace River Floodplain Areas \ 

•	 The former plant operations area contains soils, DNAPL, and groundwater with 
concentrations greater than cleanup goals that will be contained by a slurry wall and low
permeability capping system to encapsulate Site contamination and minimize rainfall 
infiltration; 

•	 . The bottom of the slurry wall will be keyed into low-permeability clays (10-8 to 10-10 

cm/sec) near the top of the Hawthorn Group; 
•	 The free-product recovery system currently installed as an interim measure will continue 

to operate until free-flowing DNAPL is no longer recoverable; . 
•	 Piezometers will be incorporated into the slurry wall design to allow for hydraulic 

monitoring both inside and outside of the slurry wall; 
•	 Surface water runoff will be managed by promoting sheet flow of the run-off in a radial 

pattern; 
•	 Contaminated soils outside of the slurry wall that exceed COC cleanup goals will be 

excavated and consolidated to the slurry wall/cap area. Surface soils with concentrations 
exceeding direct exposure cleanup goals to a depth of two ft bls and soils with 
concentrations exceeding leachability cleanup goals from land surface to the mean-low 
water table will be excavated and consolidated; , / 

•	 Clean soil will be placed in excavated areas, as needed, to maintain at least a two-foot 
depth above remaining soils that exceed direct exposure cri!eria; 
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•	 Sediment "hot spots" exceeding 100 mgikg total PAHs will be excavated while
 
remaining sediments exceeding sediment cleanup criteria will be monitored until
 
concentrations drop below cac cleanup goals;
 

•	 Institutional Controls will be implemented to prohibit residential use on the property,
prohibit the extraction of groundwater from the surficial aquifer for drinking or irrigation 
purposes, and restrict any future excavation in areas where.·subsurface soils exceed direct 
exposure cleanup goals to ensure future excavation is properly managed; 
Groundwater outside the slurry wall will be treated by bioremediation via in-situ 

.biosparging in select areas, as well as by MNA;	 . 
•	 Groundwater monitoring will be used to document the progress toward cleanup goals and 

to verify the integrity of the slurry wall; and 
•	 . Performance of the remedy will be evaluated every five years as part of a Five-Year 

Review required by CERCLA since contamination will remain inside the sJurry wall on a 
permanent basis. Lack of progress in attaining groundwater cleanup goals outside the 
slurry wall or failure of the permanent containment engineering controls willresult in the 
evaluation of alternatives to correct the issue. 

Oak Creek Area 
•	 Soils above the mean:"low water table and sediments exceeding ecological cleanup goals 

will be excavated and transferred to the Plant Area for consolidation with Plant' Area soils 
under the low-permeability cap; . . 

•	 Backfilling of the creek bed will include installation of a geotextile fabric and riprap 
within the creek bed area. ather excavated areas will receive clean fill to match the 
existing grade. Restoration efforts for erosion control will be imple~entedwhere 
excavation and backfilling occur; 

•	 Groundwater treatment will include bioremediation via in-situ biosparging, in select 
areas, and MNA; 

•	 Domestic wells exceeding PDWS related to Site cacs or Table 7-20 groundwater 
cleanup goals will be properly abandoned and replaced with public (County)-supplied 
water from the recently installed water line; and 

•	 Temporary Institutional Controls will be implemented to prohibit residential use of 
property with soil contamination exceeding Site cac cleanup goals and prohibiting the 
extraction of groundwater from the surficial aquifer for drinking or irrigation purposes in 
areas where groundwater exceeds Site cae cleanup goals. The temporary land use 
controls would be removed once Site cac cleanup goals are attained. 

Site-wide 
• Monitoring of groundwater for aluminum and iron will be required throughout the Site 

remediation process to tr~ck remediation impacts on these elevate~ concentrations of 
. Florida GCTL contaminants; and 

•	 Groundwater concentrations of aluminum and iron will be re-evaluated after Site cac 
cleanup goals have been achieved to determine if they pose an unacceptable health threat. 

Remediation Goals, also referred to as Cleanup Goals, for the COCs at the Nocatee Hull 
Creosote Site are identifiedin Table 7-20. During the time between the release of the Proposed 
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Plan and the finalization of the Record of Decision (ROD), it has been learned that a new 
Provisional Peer Review Toxicity Values (PPRTV) Slope Factor has been developed for 1-: 
methylnaphthalene based on its potential carcinogenicity. PPRTV fall in Tier 2 of toxicity 
source information, per OSWER Directive 9285.7-53 dated December 5, 2003, and therefore are 
acceptable values for use in determining riskand cleanup goals at Superfund sites (EPA, 2003). 
Using this new carcinogenic slope factor and the carcinogenic tap water equation from the EPA 
Regional Screening Levels (September 2008 version) found at the EPA Region 4 Superfund 
website, a groundwater cleanup goal of2.3 ug/L has been calculated for I-methylnaphthalene. 

·>and inserted into the Site COC Cleanup Goals listed in Table 7-20. The default concentration fOf 
soil leachability of this compound (from Table II of Chapter 62-777, FAC) has been retained as . 
the cleanup goal. The Site-specific soil leachability ofthis compound based on the revised , 
groundwater goal will be evaluated in the remedial design to determine if the Table II default ' 
SCTL will be adequate or if additional soils will need to be removed for protection of , 

-'groundwater. Review of existing data suggest that removal of soils exceeding the Total B(a)P 
TEF cleanup goal may address this change in I-methylnaphthalene toxicity categorization. If a 
change in the cleanup goal for I-methylnaphthalene in soils is required, it will be documented in 
an Explanation of Significant Differences (ESD). 

· ) 
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incorporated into the slurry wall design to allow for hydraulic monitoring both inside and outside 
of the wall. 

The areal extent of the terrestrial habitat lost during contaminated sediment excavation in the 
Peace River Floodplain is estimated to be four times larger than the area of benthic invertebrate 
habitat protected by removal of those sediments. Overall, the impacts to forested riparian and 
wetland ecosystems due to sediment excavation would be substantially greater, and more certain, 

.than the risks'to benthic invertebrates posed by the sediments'containing concentrations 
exceeding ecological crit,eria. As a result, ecological monitoring is included in lieu of sediment 
excavation in these areas. Sediment "hot spots" exceeding 100 mg/kg tPAHs would be 
excavated while remaining sediments would be monitored until concentrations drop below 
sediment cleanup criteria. Current data suggest these "hot spots" are located at the discharge 
point of the borrow pit and in the adjacent braided stream area and can be reached without major 
disturbance of the terrestrial habitat. Ecological monitoring would include periodic visual 
observation, as well as, environmental sampling once every five years to provide data for Five
Year Reviews. The estimated time it will take to reach sediment cleanup goals is uncertain at 
this time, therefore data gathered during the Five-Year Review process will be used to estimate 
the rate of degradation of the COCs. Supplemental technologies to accelerate the natural 
degradation process will be evaluated for implementation if it is det~rmined that limited 
degradation is occurring. Incorporation of technologies that evaluate sediment pore water (using 
solid phase microextraction (SPME) or other appropriate methods) to assess continued 
bioavailability of COCs to benthic invertebrates would be considered in developing a monitoring 
plan. These monitoring methods would also be used to assess possible recontamination of Oak 
Creek sediments after excavation and streambed restoration actions until groundwater in the Oak 
Creek area has attained cleanup goals. 

Groundwateroutside the slurry wall would be treated by bioremediation via in-situ biosparging 
in select areas, as well as byMNA. Biosparging points or galleries would be placed both east 
and west of the slurrY wall to accelerate the degradation of Site contaminants in the groundwater. 
Groundwater monitoring would be used to document the progress toward cleanup goals and to 
verify the integrity of the slurry wall. Performance of the remedy would be evaluated every five 
years as part of a Five-Year Review required by CERCLA since contamination would remain 
inside the slurry wall on a permanent basis. Lack of progress in attaining groundwater cleanup 
goals outside the containment area or failure of the permanent containment engineering controls 

.would result in the evaluation of alternatives to correct the issue. These remediation components 
are expected to satisfy Florida RBCA Risk Management Option II (RMO II) criteria for soil and 
groundwater in the Plant and Peace River Floodplain Areas. 

The Oak Creek Area includes temporary land use controls prohibiting residential use of property 
with soil contamination exceeding Site COC cleanup goals and prohibiting the extraction of 
groundwater from the surficial aquifer for drinking or irrigation purposes in areas where 
groundwater exceeds Site COC cleanup goals. The temporary land use controls would be 
removed once Site COC cleanup goals are achieved. Soils above the mean-low water table and 
sediments exceeding ecological cleanup goals will be excavated and transferred to the Plant Area 
for consolidation with Plant Area soils under the low-permeability cap. Backfilling of the creek 
bed would include installation of a geotextile fabric and riprap within the creek bed area. Other 
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excavated areas would receive clean fill to match the existing grade. Restoration efforts for 
erosion control would be implemented where excavation and backfilling occur.. 

Groundwater treatment would include bioremediation via in-situ biosparging, in select areas, and 
MNA. Biosparging will enhance aerobic biodegradation of organic constituents exceeding 
cleanup goals and decrease dissolved concentrations of arsenic and iron by co-precipitation onto 
the aquifer matrix. Domestic wells exceeding PDWS related to Site COCs or Table 7-20 
groundwater cleanup goals would be properly abandoned and replaced with public (County)
supplied water from the recently installed water line (expected availability - September 2008). 
These remediation components are expected to satisfy Florida RBCA RMO I criteria for soil, 
sediment and groundwater in the Oak Creek Area. . 

Aluminum and iron, which are well-known naturally occurring metals in Florida groundwater, 
appear at elevated concentrations in groundwater across the Site. Monitoring of these 
contaminants will be required throughout the Site remediation process to track remediation. 
impacts on these elevated concentrations of Florida GCTL contaminants. Groundwater 
concentrations of aluminum and iron will be re-evaluated after Site COC cleanup goals have 
been achieved to detennine if they pose an unacceptable threat. 

EPA believes the Preferred Alternative meets the threshold criteria, provides the best balance of 
trade-offs among the other alternatives and utilizes pennanent solutions and alternative treatment 
technologies to the maximum extent practicable, and satisfies the preference for treatment as a 
principal element. This alternative is recommended because it will provide substantial risk 
reduction in a timely manner by encapsulating the source area with a slurry wall/cap system to 
eliminate continued migration of contaminated groundwater. Source material constituting a 
principal threat (i.e., DNAPL) will be recovered to the extent practicable and contaminated 
groundwater outside the slurry wall/cap system will begin immediate treatment.utilizing 
biosparging technology. Biosparging will enhance aerobic biodegradation of organic 
constituents exceeding cleanup goals and decrease dissolved concentrations of arsenic and iron 
by co-precipitation onto the aquifer matrix. 

EPA expects the Preferred Alternative to satisfy the following statutory requirements of 
CERCLA Section 121 (b): 1) be protective of human health and the environment; 2) comply with 
ARARs; 3) be cost-effective; 4) utilize pennanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum extent practicable; and 5) satisfy 
the preference ,for treatment as a prin~ipal element. 

12.3 Selected Remedy Cost
 
Estimated costs for the Selected Remedy are as follows:
 
Cost Summary .
 
Capital Cost: $8.0 million /
 
O&MCost: $4.7 million
 
Present Worth Total Cost: $11.2 million @ discount rate = 7%
 
Time Period: Time to construct < 1 year; Time to achieve cleanup goals: Plant & Peace River
 
Floodplain Area - 30 years, Oak Creek Area - 11 years.
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A detailed cost estimate for the selected remedy is inCluded as Table 12-1. 
The cost summary table isbased on the best available information regarding the anticipated 
scope of the remedial action. Changes ~n the cost elements are likely to occur as a result of new 
information and data collected during the remedial design phase. Major changes may be 
documented in the form of a memorandum to the Administrative Record file, an Explanation of 
Significant Differences (ESD), or a ROD amendment. The projected cost is based on an order
of-magnitude engineering cost estimate that is expected to be within +50 or -30 percent of the 
actual p~oj ect cost. 

12.4 Expected Outcome of the Selected Remedy 
Implementation of the selected remedy and achievement of the remediation goals established in 
Table 7-20 will accomplish the remedial action objectives for the Site. There are no anticipated 
adverse socio-economic impacts for the selected remedy. 

The selected remedy will provide protection of human health and the environment by 
eliminating, reducing, or controlling risk at the Site through removal, treatment, engineering 
controls, and Institutional Controls to formalize land and ground-water use restrictions at the 
Site. Future land use at the Plant and Peace River Floodplain Areas will be restricted to 
commercial usage while potential future land use in the Oak Creek Area will be residential after 
remediation goals have been attained. " 

13.0 STATUTORY DETERMINATIONS 

Under CERCLA Section 121 and the NCP, the lead agency must select remedies that are 
protective of human health and the environment, comply with applicable or relevant and 
appropriate requirements (unless a statutory waiver is justified), are cost-effective, and utilize 
permanent solutions and alternative treatment technologies or resource recovery technologies to 
the maximum extent practicable. In addition, CERCLA includes a preference for remedies that 
employ treatment that permanently and significantly reduces the volume, toxicity, or mobility of 
hazardous wastes as a principal element and a bias against off-site disposal of untreated wastes. 
The following sections discuss how the "Selected Remedy meets these statutory requirements. 

Protectioll ofHumall Hea/tlr alld tire Ellvirollmellt 
The Selected Remedy will provide protection of human health and the environment by 
eliminating, reducing, or controlling risk at the Site through the excavation, consolidation and 
encapsulation within a slurry wall/cap system 0f contaminated soils and sediments containing 
Site COCs above remediation goals at the Nocatee Hull Creosote Site. In-situ biosparging ofthe 
surficial ground-water aquifer will restore ground water to health-based criteria at the Site. The 
Selected Remedy will eliminate the threat of exposure to the COCs via direct contact with, or 
ingestion. of contaminated soil, sediment and ground water. Short term threats associated with the 
Selected Remedy will be controlled through monitoring and engineering controls (i.e., ground
water monitoring, dust control during excavation, consolidation and capping, etc.). Permanent 
Institutional Controls will be used at the Plant and Peace River Areas to prohibit residential use 
on the property and prohibit extraction of groundwater from the surficial aquifer. Excavation 
would be restricted in areas where subsurface soils exceed direct exposure cleanup goals to 
ensure adequa!e health and safety precautions are used and that excavated soils are properly 
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managed. Temporary Institutional Controls will be used in the Oak Creek Area to restrict· . 
residential land use and ground-water use until remediation goals are achieved. In addition, no 
adverse cross-media impacts are expected from the Selected Remedy. 

Compliance with Applicable or Relevant and Appropriate Requirements 
The Selected Remedy complies with all ARARs: Chemical-Specific, Action-Specific, and 
Location-Specific ARARs are presented in detail in Tables 13-1, 13-2, and 13-3, respectively. 

Location-Specific ARARs for soil at the Nocatee Hull Creosote Site were evaluated and 
consisted of location standards for work in a floodplain, protection of endangered species, fish 
and wildlife coordination, archeological and historical preservation, protection ofwetlands, and 
guidelines for dredged or filled material placement. Location-Specific ARARs will be re
evaluated. as details of the remedial design are identified. 

Other Criteria, Advisories, or Guidance To Be Considered (TBCs) for Tltis Remedial Action 
In imple'menting the Selected Remedy, a number of non-binding criteria are TBCs. These 
include: 
GUidanc~for the Data Quali~y Obj~ctives Process, EPA QA/G-4. August 2000. 

Environmental Investigations Standard Operating Procedures and Qualiry Assurance Manual, 
EPA Region 4, November 2001. 

EPA R~quiremen'ts for Qualiry Assurance_Project Plans for Environmental Data Operations, 
Final, QA/R-5. March 2001. 

Cost-Effectivlmess 
In EPA's judgment, the Selected Remedy is cost-effective and represents a reasonable value for 
the money to be spent. In making this determination, the following definition was used: "A 
remedy shall be cost-effective ifits costs are proportional to its overall effectiveness." (40. CFR 
§300.430(f)(1)(ii)(D)). EPA evaluated the overall effectiveness of those alternatives that 
satisfied the threshold criteria (were both protective ofhuman health and the environment and 
ARAR-compliant) by assessing three (3) of the five (5) balancing criteria in combination (long~ 
term effectiveness and permanence; reduction in toxicity, mobility, and volume through 
treatment; and short-term effectiveness). Overall effectiveness was then compared to costs to 
determine cost-effectiveness. The relationship of the overall effectiveness of this remedial 
alternative was determined to be proportional to its costs and hence this alternative represents a 
reaso'nable value for the money to be spent. 

The estimated present worth total cost of the Selected Remedy is $11.2 million. 
I . \. 

Utilization ofPermanent Solutiolls and Altemative Treatment Technologies (or Resource 
Recovery Technologies) to the Maximum Extent Practicable 
EPA has determined that the Selected Remedy represents the maximum extent to which 
permanent solutions and treatment technologies can be utilized in a practicable manner at the 
Nocatee Hull Creosote Site. 
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Preferellce for Treatmellt as a Prillcipal Elemellt .	 . 
The Selected Remedy satisfies the statutory preference for tref.tment as a principal element
because ground water and a portion of contaminated soils/sediments will undergo in situ 
treatment (biosparging) as part of the remedial action. 

Five-Year Review Requiremellts 
This remedy, when fully completed, will result in hazardous substances, pollutants, or 
contaminants remaining on-site above levels that allow for unlimited use and unrestricted 
exposure at the Plant and Peace River Floodplain Areas. A statutory Five-Year Review will be 
conducted for the Site within five years after initiation of remedial action to ensure that the 
remedy is, or will be, protective of human health and the environment. Long-term institutional 
controls and additional statutory Five-Year Reviews will be require~ at the Plant and Peace River 
Floodplain Areas after remediation goals have been achieved. . 

14.0 DOCUMENTATION OF SIGNIFICANT CHANGES 

To fulfill CERCLA §117(b) and NCP §300.430(t)(5)(iii)(B) and §300.430(f)(3)(ii)(A), the ROD 
must document and discuss the reasons fOf any significant changes made to the Selected Remedy 
from the time the Proposed Plan was released for public comment to the final selection of the . 
remedy. 

FDEP has identified that a cancer slope factor has been developed for I-methylnaphthalene and 
has been incorporated into EPA "Provisional Peer Review Toxicity Values" (PPRTV). PPRTV 
fall in Tier 2 of toxicity source information, per OSWER Directive 9285.7-;53 dated December 5, 
2003, and therefore are acceptable values for use in determining risk and c'leanup goals at -. 
Superfund sites (EPA, 2003). Using this new carcinogenic slope factor and the carcinogenic tap 
water equation from the EPA Regional Screening Levels (September 2008 version) found at the 
EPA Region 4 Superfund website, a groundwater cleanup goal of 2.3 ug/L has been calculated 
for I-methylnaphthalene and inserted into the Site COC Cleanup Goals listed in Table 7-20. The 
default concentration for soil leachability of this compound (from Table II of Chapter 62-777 
FAC) has been retained as the cleanup goal. The Site-specific soil leachability of this compound 
based on the revised groundwater goal will be evaluated in the remedial design to determine if 
the Table II default SCTL will be adequate or if additional soils will need to be removed for 
protection of groundwater. Review of existing data suggest that removal of soils exceeding the 

-'.	 Total B(a)P TEF cleanup goal may address this change in I-methylnaphthalene toxicity 
categorization. If a change in the cleanup goal for. I-methylnaphthalene in soils is required, it 
will be do~umented in an Explanation of Significant Differences (ESD). 

Additional changes to Table 7-20: COC Cleanup Goals include the following: Plant & Peace 
River Floodplain Area - 1) the Surface Soil Goal for Benio(a)pyrene has been changed, for 
clarity, from the SCTL(Leach) of8 ppm to the SCTL for commercial direct l?xposure(0.7 ppm) 
which is equal to the Total B(a)P TEF goal. The Surface Soil SCTL(Leach) goal of 8 ppm for . 
benzo(a)pyrene could not be exceeded without first exceeding tne commercial direct exposure 
and Total B(a)P TEF goals; 2) the Subsurface Soil Goal for Total B(a)P TEF was changed to 8 
ppm t<;> protect leaching to groundwater. Provisions are available to use institutional controls on 
unsaturat'e~soils (vadose zone) two feet or more below l<;md surface to prevent future direct 
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exposure; Oak Creek Area - 1) the Surface Soil Goal for Benzo(a)pyrene has been changed. 
from the SCTL(Leach) of'8 ppm to the SCTL for resid~ntial direct exposure (0.1 ppm) which is 
equal to the Total B(a)P TEF goal; 2) the Surface Soil Goal for Benzo(g,h,i)perylene was 
changed from the SCTL(Leach) of 32,000 ppm to the SCTL for residential direct exposure (2,500 
ppm} which is a lower goal; 3) the Subsurface Soil Goal for Total B(a)P TEF was,changed to 8 
ppm to, protect leaching to groundwater for the same reasons as stated in the Plant & Peace River 
Floodplain Area changes above. . . 

An additional change was added to the text of the selected remedy to clarify the criteria 
triggering the abandonment of a potable well and replacement with public (County)-supplied 
water. The criteria now states "Domestic wells exceeding PDWS related to Site COCs or Table 
7-20 groundwater cleanup goals would be properly abandoned and repla~ed with public 
(County)-supplied water ...". This Clarification was made to be more inclusive of all Site COCs 
since the ROD identifies protective groundwater cleanup goals for Site COCs in Table 7-20 and 
some of these compounds do not have Primary Drinking Water Standards. This is not expected 
to have an adverse effect since all domestic wells known to be impacted with Site related ,COCs 
have already been abandoned and public water provided as an alternative. 

No other significant changes were made to the Selected Remedy from the time the Proposed Plan 
was released for public cominent to the tinal selection of the remedy. 
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PART 3: RESPONSIVENESS SUMMARY 

Introduction 

This Responsiveness Summary for the Nocatee Hull Creosote Site has been prepared in 
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act 
(SARA), and the National Contingency Plan (NCP), 40 CFR §300.430(t). This Responsiveness 
Summary documents, for the public record, EPA's response to comments received on the 
Proposed Plan during the public comment period. 

Overview of Comment Period 

The Proposed Plan for the Nocatee Hull Creosote Site was issued on August 27,2008. A 30-day 
public comment period ran from August 28, 2008 to September 26, 2008. Two sequential' ' 
requests for extension~ of the comment period were received on September 25 and October 27 
and were granted which extended the comment period to November 26, 2008. A public meeting 
was held on September 11, 2008, at the Mount Olive CME Church, at 7653 SW Hull Avenue, 
Hull, Florida. A number of comments were received during the public meeting and are 
:addressed below. A copy of the transcript from the meeting is included in the Administrative 
Record file. In addition, written comments were received on November 26, 2008 from a 
representative of several of the residents living in the area surrounding the Site. These comments 

\, are also addressed below. 

Summary of Questions and Comments Received During the Proposed Plan Public Meeting 
on September 11,2008 and EPA's Responses: 

1.	 Does the NPL-Caliber designation remove any benefits to the community that would 
have been available if the Site had been listed on the NPL? 

Response:' No. EPA Region 4 has used the NPL-Caliber designation when a Potentially' 
Responsible Party (PRP) was ~illing to enter into an Administrative Order onConsent . 
(AOC) with EPA to perform the RIfFS process. The process is equivalent to what would 
be performed had the Site been listed but is useg to reduce administrative process time' 
and move the Site more quickly to remedy selection and implementation. 

·2.	 Many people who have lived in the immediate area surrounding the Site have developed 
cancer and other health effects which they believe are related to the Site.contamination. 

Response: The Agency for Toxic Substances and Disease Registry (ATSDR) is tasked 
in the Superfund legislation (42 U.S.c. §9604(i» with evaluation of public health 
exposure and disease that may be the result ofdischarges from a Superfund site. ATSDR 
performed a Public Health Assessment fOf the Site which was finalized in June 2002. In 
Section 6.0 - Conclusions, they classify the Nocatee Hull Creosote Site as "no apparent" 
public health hazard. The report.is included in the Administrative Record, a copy of 
which is located in the DeSoto County Public Library in Arcadia, Florida. EPA has 
forwarded the continued health concerns about the Site to the ATSDR for additional 
consideration. 



) 
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3.	 Have people who have performed worked on the Site over the last 10 years (i.e., mowing, 
etc.) been exposed to Site contaminants? 

Response: The exposure assumptions used to estimate risk at the Site assume multiple 
exposures to Site contaminants over many days of the year and for many years. The 
primary contaminants have a low odor threshold (i.e., easily detected by smell) but are 
not very volatile and therefore do not present a significant threat through vapor 
inhalation. In addition, the Site is vegetated which reduces the potential level of 
exposure. Infrequent exposure to minor amounts of dust at the Site would-not be 
expected to result in an unacceptable exposure to Site contaminants. In addition, the 
cleanup, that occurred in the 1980s removed much of the surface contamination and 
appears to have covered the Plant Area with a layer of clean soil. 

4.	 A number of wells in the area, especially grove wells, may have been installed without 
casing and extend into the deeper aquifer possibly creating a path for contaminated
 

, groundwater ip the shallow aquifer to migrate to the deeper aquifer~-


Response: Extensive groundwater studies at the Site have identified the location of 
shallow aquifer contamination related to Site contaminants. Two deep wells that are~ 

located within the area impacted by Site contaminants are identified as the on-site 
artesian irrigation well to the west of the former plant operations area and HMW-120 
located on the western side of the former plant operations area. HMW-120 is screened 
from 130-140 ft below land surface (bls). Sample results from HMW-120 suggest it is 
not acting as a viable conduit to the deeper aquifer. It is also noted that the deeper 
aquifer is a confined aquifer (artesian) and therefore would be trying to pusq up into the 
shallow aquifer through any breach in the confining layer-(i.e., the Hawthorn Group). 

5.	 When you dig out the contamination, are you 'going to stir it up more than it is in it's 
current state? Will the excavation to install the slurry wall cause the contaminated 
groundwater to move toward resident's potable wells? 

Response: Standard construction methods to control dust and odor will be used to avoid 
'creating an exposure or nuisance issue during remedy implementation. Excavation and 
transport to the slurry wall area will be performed using techniques designed to preven~ 

spillage/leakage while in transit. The excavation for the slurry wall will cause minimal 
and temporary disturbance to the area that should not result in any significant migration 
of contaminated groundwater. 

6.	 Concern was raised about digging through the clay layer when installing the slurry wall 
and causing contaminant migration to the deeper 'aquifer. . 

,	 ' 

Response·: The slurry wall will only be "keyed" into the clay layer to a depth of about 5 
feet. This shbuld not result in penetration through the clay layer. An additional 

. safeguard is that the slurry wall will seal itself into the clay sidewalls thus also preventing 
a route for contaminants to follow. 
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7.	 Can all of the contamination be dug out and hauled away? 

Response: Contamination in the former Plant Area, while sporadic and pocketed, is 
found as, deep as 60 - 65 feet bls where the DNAPL recovery is occurring. Depth to 
groundwater in this same area varies from 8 to 12 feet bls. Digging out this area to these 
depths would require control of significant groundwater intrusion, shifting sand lenses, 

\ 

and tiered step back walls to avoid side-wall collapse. The practicability of this approach 
is questionable. The slurry wall/cap is an accepted form of engineering control which 
immobilizes the contamination to prevent migration to surrounding areas. 

8.	 What was the source of the arsenic found at the Site? 

Response: It is uncertain, based on limited historical information, as to the use of 
arsenical compounds in the former Site operations. Analytical investigation data do not 
identify the presence of the other constituents of the most common form of arsenical 
treatment compound that was used in the past, chromated copper arsenate or CCA. 
Historically, arsenic compounds have been used in agricultural applications, as pesticides· 
around building structures, and as herbicides along railroad tracks. Knowledge of the 
original squrce of the arsenic is not essential since it was included as an analyte in the 
various investigations of contamination at the Site. Because it has been found in some 

< 
areas of the Site, it has been included as a COC and has a cleanup goal established in the 
remedy. 

\ 

9.	 There is creosote in the Oak Creek Area which runs under Oak Creek Road and into Oak 
Creek which flows to the Peace River. 

Response: The transport mechanism for the creosote contamination in the Contr91 
Measures Area (CMA) located in the Oak Creek Area is thought to have been either from 
transport and dumping in this location or via surface drainage from the Site to the culvert 
under Hull Avenue and then flowing via surface drainage features to the CMA which is a 
low-lying area where it could accumulate> Investigations have focused on both transport' 
mechanisms. One argument against the surface drainage theory is that the main railroad 
right-of-way should have served as a barrier for surface flow from the Plant Area and 
there is no indication there was a drainage culvert under the main rail line. Other 
documented drainage features at the Plant Area suggest most of the process area was 
intentionally drained to the borrow pit area. The creosote contamination in the CMA 
continued to drain under Oak Creek Road (which was built sometime between 1972 and 
,1978 based on historical aerial photographs) and into Oak Creek. When discovered in 
200 I during Superfund Site investigations, a separator system was installed to capture 
any creosote migrating from the CMA toward Oak Creek. Subsequent investigations 
during the Streamlined Remedial Investigation have identified creosote contaminated 
s~diment in Oak Creek running from the entrance of the drainage ditch for approximately 
175 feet downstream which will be removed as part of the remedy. 

,/ 
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10. Will the culvert under Hull Avenue remain? Does Site contamination run off with the 
surface water drainage? 

Response: The culvert under Hull Avenue continues to allow surface water drainage of 
the limited area between the former railroad main line rail bed and Hull Avenue, which is 
not considered to ,be a contaminated area. The culvert would need to remain for this 
purpose. As stated earlier, it appears the former railroad main line appears to have been 
an elevated barrier between the Site and Hull Avenue and therefore is not expected to be 
receiving significant surface water drainage from the Site. Also, surface water at the Site 
is not expected to contain contamination due to earlier cleanups which occurred in the 
1980s and appear to have placed clean fill across the Plant Area. 

11. Fish in the Peace River were observed, years ago, to have birth defects 

Response: EPA is not aware of any reports of fish deformities in the Peace River that 
may have been observed in recent times. Sediment sampling in the Peace River where 
Site runoff discharges from the Peace River Floodplain does not show significant levels 
of Site contaminants. 

12. Contamination will be left in place and monitored. You are not going to deal with the 
contamination. The entombed waste affects our property values because it is there 
forever. 

Response: The contamination will be contained using commonly used engineering 
controls which will remove the possibility of completed pathways of exposure to the 
contaminated media. The responsible party will be,required to maintain and monitor the 
performance of the remedy as long as the contamination remains above protective levels. 
All contaminated areas outside the containment area (i.e., the slurry wall and cap) will be 
cleaned to protective levels for the anticipated future use of the land. As long as, 
contamination remains at the Site, Superfund will require a formal eVC;lluation of the 
remedy, at least every five years,to ensure the remedy continues to function properly and 
be protective. While EPA is not an expert in property value issu'es, it stands to reason 
,that ifproperty values were to be iqtpacted by the presence of the Site which has been 
there in some form for 100 years, they already have been. Implementing a protective 
remedy at the Site should result in improved property values. 

13. What measures will be taken to monitor groundwater flow after the slurry wall is 
\installed? Will groundwater flow direction in the area change due to the slurry wall/cap 

( 
system? 

Response: Once the remedy is selected in the Record of Decision, implementation . 
details about the components of the remedy will be evaluated and designed as part of the 
Remedial Design phase. Part of this consideration will address how to handle the 
additional surface water runoff from the capped area. Design features will be 

, incorporated to redirect the flow off the cap while retarding the rate of flow so as to 
approximate current drainage conditions and avoid excessive erosion away from the cap 
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area. The conceptual approach used for costing the alternative in the FFS utilized sheet 
flow in a radial pattern. This may be fine":tuned in the Remedial Design. Whatever 
engine~ring control is ultimately used, it will be evaluated to ensure it does not cause· 
adverse redirection of contaminated groundwater such that it adversely affects adjacent 
property and that the groundwater component of the remedy outside the slurry wall can 
be effective in remediating groundwater contaminant levels. . 

14. How long will it take to get all of the construction and other measures in place? 

Response: Once EPA approves a Remedial Design Plan it is likely to take one to two 
years to construct all components of the remedy..While the FFS estimate states less than 
one year, the unpredictability of wet weather and hurricane season on the ability to 
accomplish certain construction tasks suggests it may be one to two years. A number of 
activities can be conducted concurrently, such as excavation and consolidation to the 
slurry wall area while the slurry wall is being installed. Other features such as the 
groundwater in situ biosparging may need to be installed sequentially after the slurry wall 
and cap have been constructed. It should be pointed out that two other steps must occur 
before construction can begin - negotiation between EPA and the responsible party to . 
formalize an enforcement agreement to implement the remedy and the drafting and 
approval of a Remedial Design which will take some time due to the.review and 
comment process. 

15. The public has been trying ·to find out when they are going to be connected to the public 
water line. Why do some residents get connected and some do not? 

Response: The water line had to go through inspection and acceptance procedures by 
local government including a formal acceptance by the Board of County Commissioners 
at a Commission meeting before residential connections could occur. The water line was . . 
constructed by the responsible party but must be deeded over to the local water utility as 
part of the acceptance procedure. The water line was officially accepted by the DeSoto 
County Board of County Commissioners on September 23,2008 via Resolution Number 

.2008-66. Residential connections started within the next day or two. To EPA's 
'knowledge, all connections to the water line have been completed along Hull Avenue and 
Oak Creek Road except for residences located on Magic Road (a privately owned road) 
which had an easement issue relating to clear title which would allow an owner to 
authorize the extension of the water line into this area. EPA intends to work with local 
government and the responsible party to identify a method to overcome this issue. 

Summary of Written Questions and Comments Received During the Public Comment 
Period and EPA's Responses: ' 

From legal council representing residents living near the Site: 
16. Commenter suggested EPA had not adequately addressed the serious human health 

concerns related to potential exposure to chemicals from the various and ongoing releases 
from the plant. . 
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Response: EPA is unaware of any ongoing releases of significant amounts ofSite 
contamination from the Plant Area. There continues to be the potential for migration of 
existing contamination (the more likely media being contaminated groundwater 
movement). The remedy is focused on removing this potential quickly by isolating the : 
primary source area within the slurry walVcap system. Contaminated groundwater 
outside the slurry walVcap system will be treated in situ with biosparging. The chemical 
properties of the creosote constituents are such that they readily attach to soil and other 
naturally occurring organic matter and therefore are slow to migrate. While they have a 
low solubility in groundwater, small amounts do solubalize and become more mobile 
with groundwater movement. Groundwater monitoring has identified where the , 
contaminated groundwater is located. In the Oak Creek Area, two private potable wells 
had been impacted by trace amounts of the more soluble, and therefore mobile, 
compounds that have been identified at the site. Those potable wells had carbon filter 
systems installed when the compounds were first detected. These properties have since 
been acquired by the responsible party, residents have been relocated, the potable wells 
properly abandoned, and the potential for exposure eliminated. With recent land 
acquisition by the responsible party, all properties know to have contamination ofCOCs 

I, identified for the Site are fenced and possible current routes of exposure are controlled. 

17. EPA has' not provided assurances that all of the potential contaminants have been 
identified and delineated. 

Response: EPA feels there has been extensive investigation of the contaniination present 
at the Site since initiating Superfund activities in 1999. Sampling locations and analytical 
data gathered throughout the Superfund process including initial site investigations, the 
Streamlined Remedial Investigation, and various supplemental data reports have included 
broad-based analyte lists of chemicals in evaluating the nature and extent of " 
contamination at the Site leading to the identification and evaluation of alternatives to 

'
address real or potential threats at the Site. 

18., Citizens remain concerned about the safety of their pptable water supply from the 
groundwater and the impacts to their health related to past, current, and future ingestion 
of this water 

Response: All residences surrounding the Site along Hull Avenue and Oak Creek Road 
where legal authority to grant construction of a public, water line could be conveyed have 
been connected to the public water line constructed by the responsible party and accepted 
by the County (as described in Question #15 above). The area on Magic Road has 
conveyance issues which remain to be solved. Use ofprivate wells for potable use 
should have ceased at the residences now connected to the public water line. Sampling 
evidence to date had shown only two private wells, located directly adjacent to the CMA 
and in the continuing drainage path to Oak Creek, being impacted by Site related 
contaminants and they had carbon filters installed as an immediate solution. Use of those 
two wells has been eliminated at this time and the wells have been properly abandoned , 
(i.e., removed). 
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19. previous sampling of potable water wells appears inadequate because the analyses 
performed were too narrow and were not based on the latest data. 

Response: Private potable well sampling overseen byiEPA has included broad-based 
analytes including chemicals in the families of volatile organic compounds, semi-volatile 
organic compounds, and heavy metals. Over time these lists of analytes were reduced to 
the contaminants being detected at the Site. The contamination is co-mingled in most 
areas and therefore it is expected that the more soluble, and therefore more mobile, 
contaminants would migrate to the potable wells first, as demonstrated by the two potable 
wells with contamination of benzene and naphthalene. Many of the Site contaminants 
have very low solubility in groundwater and tend to adhere strongly to soil particles. 

20. There has been no attempt to correlate the sampling events to the depths of the potable 
wells and fluctuating water tables. 

Response: It is not unusual to have limited information about the construction details of 
older residential potable wells. For this and other reasons, these wells are not typically· 
used as a first defense to monitor groundwater contaminant migration. Site investigation 
monitoring wells at the Nocatee Site were typically installed in clusters of three to . 
evaluate different depths (i.e., zones) of the shallow aquifer which was broken into three 
zones due to differences in geologic formation characteristics. Residential potable wells 
are sampled when they are located near areas of contaminated groundwater migration to 
insure they do not become contaminated. Thus, as more information about the location 
and flow direction of contaminated groundwater becomes available during the
 
investigation, monitoring ofpotable wells for contaminant impact can be adjusted
 
accordingly. Site data suggests all wells in the path of possible contaminated
 
groundwater flow were monitored. 

21. The highly elevated number of cancer victims has been largely ignored. Commenter is 
not aware of a single attempt to quantify, in any meaningful manner, the number of 
cancer cases that appear highly elevated. Seems to be largely ignored or deferred to 
outside health agencies. 

Response: As stated in Question #2 above, the Agency for Toxic Substances and 
Disease Registry (ATSDR) is tasked in the Superfund legislation (42 U.S.c. §9604(i» 
with evaluation of public health exposure and disease that may be the result of discharges 
from a Superfund site. ATSDR performed a Public Health Assessment for the Site which 
was finalized in June 2002. In Section 6.0 - Conclusions, they classify the Nocatee Hull 
Creosote Site as "no apparent" pubiic health hazard. The report is included in the 
Administrative Record, a copy of which is located in the DeSoto County Public Library· 
in Arcadia, Florida. EPA has forwarded the continued health concerns about the Site to 
the ATSDR for additional consideration. 

22. The citizens have expressed concerns that the preferred remedy will be overly disruptive 
and lengthy prior to completion. 
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Response: Implementation of the remedy components on the Plant and Peace River 
Floodplain Area should cause minimal disruption to the surrounding prqperties. Remedy 
components in the Oak Creek Area originally envisioned use of Oak Creek Road for 
access but with the acquisition of properties surrounding the CMA, access is now 
envisioned to occur from Hull Avenue with minimal disruption on Oak Creak Road. The 
one exception will be the removal of contaminated· soils and sediment on the east side of 
Oak Creek Road and in Oak Creek. This will require periodic crossing of Oak Creek 
Road t9 transport excavated material back to the Plant Area. The excavation component 
on the east side o(Oak Creek Road will probably take a minimal amount of time to 
implement. 

23. There are concerns related to releases to the air and groundwater caused by the remedy 
and that measures to contain them will be ineffective. No air monitoiing plan (AMP) has 
been proposed or discussed'. There is no indication of any measures to address the strong, 
objectionable odors that will almost certainly be produced when these contaminated soils 

,are unearthed. Noise and odor abatement measures are a necessary detail in an
 
alternative remedy evaluation but have been ignored or d~ferred.
 

Response: As stated in Questio~ #5 above, standard construction methods to control 
dust and odor will be used to avoid creating an exposure or nuisance issue while the 
remedy is being implemented. Excavation and transport to the slurry wall area will be 
performed using techniques designed to prevent spillage/leakage while in transit. The 
excavation for the slurry wall will cause minimal and temporary disturbance to the area 
that should not result in any significant migration of contaminated groundwater. Specific 
details about air monitoring will be evaluated in the remedial design. The materials being 
excavated are not major quantities or concentrations of creosote as were initially present 
during plant operations and therefore may not present as much of an odor problem as 
some may anticipate. 

24. Cornmenter expressed concern over the apparent omission of a number of serious 
contaminants from the list of COCs. Cornmenter suggests the primary flaw in the COC 

idesignation resulted from the faulty premise that coal tar creosote was the only wood 
preservative ever used at the facility. Cornmenter goes on to suggest the well
documented history of uniform railroad tie preservation processes utilized during the 
subject facilities operational life strongly supports the conclusion that other chemicals 
were almost certainly used. . 

Response: As stated in Question #17 above, EPA h~s included broad-based analyte lists 
of chemicals for analysis of investigation samples during the Superfund process in 
evaluating the nature and extent of contamination at the Site. This was intended, in part, 
to identify ifother treatment chemicals common to the wood treating industry may have 
been useq,at the Site. Resulting analytical results did not suggest this to be the case. 
These results can be found in various investigation documents included in the 
Administrative Record for the Site. ( 
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25. Commenter suggests from the book Some Facts About Treating Railroad Ties by W. F. 
Goltra that there was a routine and regular practice of mixing zinc chloride and other 
additives with creosote. 

Response: Significant concentrations of zinc were not identified in'the analytical results 
for soil and groundwater at the Site. Therefore, there is no evidence it was used as a 
treatment chemical at the Site. Regardless of whether it was used in the process, had 
elevated levels of zinc been detected that caused an unacceptable level of risk based on 
Site exposure assumptions zinc would have been carried forward as a COC with a 
cleanup goal. 

26. Commenter suggests that treatment of the coal tar mixtures as a static and homogenous 
combination of a specific set of PAHs that can effectively be monitored and assessed by 
the list of COCs in the Proposed Plan contradicts the historical literature. Moreover, 
according to the Public Health Statementpublished for creosote by ATSDR: "About 300 
chemicals have been identified in coal tar creosote, but as many as 10,000 others may be 
in this mixture." 

Response: Creosote does consist of more chemicals than appear in the COC list. These 
chemicals are co-dissolved in the creosote mix and have varying levels of solubility in 
water, varying molecular structures and weights, varying concentrations in the mix, and 
varying degrees of toxicity. They fall into the semi-volatile organic chemical (SYOC) 
range based on boiling points. EPA feels the analysis for YOC and SY~C contaminants 
is a good representation of the total mixture in both toxicity and mobility in the 
environment and as such serves as an indicator in evaluating the presence and need for 
remediation of the contamination. 

27. Commenter references literature that indicates that by the 1920s the costly creosote was 
diluted with petroleum, coal tar, and other. additives. Commenter goes on to reference 
that other major wood preservatives were widely used during the latter period of the 
subject facility's operation including the arsenical pr:eservative, ammoniacal copper 
arsenate (ACA), and the chlorinated phenol, pentachlorophenol (Penta)'. Commet:lter 

.suggests the COC list does not contain, nor adequately address the likely presence of 
Penta and ACA at the site. 

RespolI,se: Analytical profiles for the sampling and analyses work performed at the Site 
during the Superfund investigation process were designed to qetect these additional 
chemicals that have historically been used in the wood treating industry. Data results do . 
not suggest a significant presence of these chemicals that would suggest they were used 
in.the former wood treating process. 

From E Sciences, Inc. providing technical support to legal council representing 
residents living near the Site: 
28. Commenter suggests 20% of all wells be re-sampled and analyzed for Dibenzo-p-dioxins, 

Dibenzofurans, Furan, Pentachlorophenol, and Tetrachlorophenol to evalJate their 
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presence based on the EPA document entitled Presumptive Remedies for Soils, 
Sediments, and Sludges at Wood. Treater Sites, dated December 1995. 

Response: Early EPA screening of the Site included analysis for the above compounds
 
in the most likely areas of the Site where they might have been used. The results were
 
negative for any significant presence of the compounds and therefore they were
 
eliminated from further consideration during the SRI.
 

29. Commenter questions the use of the tenns DNAPL, free-product, and introduces LNAPL 
in relation to the use of the free-product tenn. They also suggest the composition of coal 
tar and creosote mixtures changed over the period from 1910 to 1950. They suggest the 
need to know the full chemical composition ofthe DNAPL to detennine ifthere should 
be additional compounds added to the cac list 

Response: The commenter acknowledges at the beginning of their comments they have 
only reviewed the Focused Feasibility Study Report. Review of other documents that 
make up the entire Administrative Record would show that broad-based analytical ( 
characterization of contamination has occurred at the Site since the Superfund process 
was initiated in 1999. Initial identification of Contaminants of Potential Concern 
(COPCs) and the refining of the list of Chemical of Concern (COCs) took place using 
broad-based analytical evaluations during initial site screening and throughout the 
Streamlined Remedial Investigation. EPA feels the current list of cacs adequately 
addresses the location of Site contamination and allows it to select a remedy that"will 
adequately address the potential risks posed by the Site. 

30. Groundwater flow maps and a discussion of groundwater flow direction should be 
included in the FFS. 

,Response: The Superfund process typically generates many documents over time to 
delineate the "nature and extent of contamination" related to a Site. That is one reason an 
Administrative Record of the significant documents utilized in the remedy decision 
process is maintained and made available to the public for review. Not all infonnation 
can be carried forward to the next subsequent document due to size and readability 
concerns. Therefore, data is usually summarized in subsequent documents. The 
Administrative Record contains the Data Summary Report (2005) and the Supplemental 
Data Summary Report (2006) that focused extensively on groundwater contamination 
and flow direction. The report contains Figures 6, 7, and 8 which present groundwater 
flow directions in the shallow, intennediate, and deep zones of the surficial aquifer. 

) 

31. Commenter refers to Figures 3-10, 3-11, and 3-12 and indicates it appears these 
contaminant plumes are not fully delineated. They go on to suggest use of groundwater 
modeling in lieu of additional groundwater wells. 

.Response: Most Site investigations have data gaps even after several rounds of
 
groundwater monitoring well installations. There remain a minor number of areas where
 
additional monitoring wells would be useful. This has been identified as a task for the
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remedialdesign phase of the work where additional fine tuning of the contaminant 
picture and other chemical and geological factors are clarified for the design of the 
remedy. Due to the heterogeneous nature of most subsurface geological formations, the 
use of modeling is not always a reliable method for predicting where contaminated 
groundwater may be flowing. Modeling tends to see more use in the early stages of 
investigation when there are limited monitoring locations and data available. When the 
use of a broad network of monitoring locations is a viable alternative, they are expected 
to provide a higher quality of data for interpreting contaminated groundwater flow 
directions. 

32. Commenter quotes the "remedial goal option for intermediate groundwater in the Oak 
Creek Area is total PAHs < 0.608 ppm" from Figure 3-11 of the FFS. They also point 
out that Section 6.4.4.1 describes the installation of replacement potable wells in the 
"intermediate artesian aquifer". They suggest replacement wells should not be placed in 
this same aquifer. 

Response: While the wording can b~ confusing, an attempt was made in all documents 
to distinguish between the three zones of the shallow aquifer (shallow, intermediate, and 
deep zones) which have differing geological characteristics and have been impacted by 
Site contamination versus the deeper uncontaminated intermediate aquifer (which is 
confined and therefore artesian). It is the intent in Section 6.4.4.1 to state that installation: 
of replacement potable wells would be in the uncontaminated intermediate aquifer which 
is artesian (versus the intermediate zone of the shallow aquifer). Figure 3-11 of the FFS 
represents data results from the Intermediate Monitoring Wells which are mostly 
screened from 33 - 38 feet below land surface in the intermediate zone of the shallow 
aquifer. 

33. Commenter requests clarification to the statement in Section 6.4.5 about Public (County) 
Water Supply in discussion of Oak Creek Area Alternative? Is DeSoto County willing 
to install a water line to the residents and who will ultimately pay for the water line? 

. Response: The Superfund remedy holds the responsible party liable for implementation 
. of the remedy selected in a Record ofDecision. At this Site, the installation ofa public 
water line extended from Hwy 17 has been a concurrent activity coordinated by the 
responsible party with the County. The impact to two potable wells and the installation· 
of carbon filter systems was viewed a~ an immediate response to the issue until public 
water could be made available. The responsible party has paid for the design and 
,installation of the water line and has paid to make connections to the line by individual 
properties. The only exception for the area directly around the Site is the Magic Road. 
area where the granting of an easement to run the line across private property was 
hindered by the lack of a clear title to grant the easement. 

34. Comrnenter identifies that Section 6.4.4 and 6.4.5 indicate the residents of Oak Creek 
Area "would likely require temporary relocation during construction activities". 
Comrnenter suggests that this is an undue burden to these residents. 
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Response: This issue was identified in the FFS as a potential issue during construction 
activities. With the acquisition of additional property around the CMA by the responsible 
party, this issue may become moot or be'mininiized. Evaluation during the remedial 
design will review the need for any temporary relocation of residents. If temporary 
relocation is determined to be necessary, the residents will be contacted and alternatives

l 
discussed. EPA would look to the responsible party to fund any costs associated with 
temporary relocation ifit becomes necessary for implementation of the remedy. 

35. Section 3.1.3 references "an approximately 3-foot thick layer of dense green clay exists 
across the western, northern, and eastern portions of the Study Area", yet this layer is 'not 
depicted on the geological cross-sections presented as Figures 3-1,3-2, and 3-3. This_ 
clay unit could playa significant role in the migration of the contaminants and possibly 
inhibit remediation. 

Response: The clay layer appears in parts of all three Figures at approximately minus 14 
(-14) feet .mean sea level (msl). In reviewing this information, EPA did not feel the layer 
was consistent enough to serve as a confining layer and therefore asked the responsible 
party to confirm that a continuous clay layer existed that could be used to anchor the 
slurry wall. That layer is identified in Figure 3-1 at minus 24 (-24) feet msl which puts it 
about 65 feet below land surface at the Plant Area where the slurry wall will be installed. 
The thinner clay layer at -14 feet msl may have an influenced on contaminant migration. 
It is felt the slurry wall can be installed through this layer to the deeper clay at -65 feet 
msl. This will eliminate any further migration from the Plant Area which is felt to be the 
continuing source of contaminated groundwater migration away from the Site. Site 
contamination located outside the slurry wall will be remediated using the other 
components of the selected remedy. 

, I 

- END OF RESPONSIVENESS SUMMARY 
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[TABLE 7-1 

rage I of 5 Table 4-1. Summary of Constituents of Concern and Preliminary Remediation Goals, 
CSXT Nocatee/Hull Creosote Site, Hull (Nocatee), Florida. 

VOCs 
Benzene. 1 1 120 76 19 
Ethylbenzene. 30 0.3 120 76 13 
Toluene 40 0.63 400 76 11 
Xylenes (total) 20 3 460 76 15 

SVOCs 
1-Methylnaphthalene 28 0.13 620 76 25 
2-Methylnaphthalene 28 0.24 1200 76 22 
Acenaphthene 20 0.10 750 76 24 
Benzo(alanthracene 0.05 0.56 330 76 11 
Benzo(a)pyrene 0.2 0.94 260 76 7 
Benzo(b}fluoranthene 0.05 0.85 310 76 11 
Benzo(k}f1uoranthene 0.5 0.78 320 76 13 
Carbazole 1.8 0.16 330 56 18 
Chrysene 4.8 0.39 400 76 4 
Dibenzo(a,h}anthracene 0.005 0.43 210 76 4 
Dibenzofuran 28 0.15 240 56 18 
Fluorene 280 0.15 520 76 1 

Indeno(1,2,3-cd}pyrene 0.05' 0.48 180 76 9 

M.5.I&§. 
Aluminum 200 9.2 11000 76 34 
Arsenic 10 5 50 76 7 
Iron 300 40 47000 76 65 
Footnotes on Page S. 
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~ABLE 7~1~ of 5) _ J 
Page 2 of 5 Table 4-1. Summary of Constituents of Concern and Preliminary Remediation Goals, 

CSXT Nocatee/Hull Creosote Site, Hull (Nocatee), Florida. 

VOCs 
Benzene 
Methylene Chloride 

Metals 

Iron 

1 
5 

300 

5 
5 

300 

o 
o 

300 

H'c~ij?;f', 
···:H"· ::i:~ii;:!: .. ' 

:~: 

1.7 4.9 11 3 
\ 0 3 

1.4 1.4 11 0 0 1 

440 1900 11 6 6 6 
Footnotes on Page 5. 

" 
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!TABLE 7-1 (3 of 5) 1 
Page 3 ofS Table 4-1. Summary of Constituents of Concern and Preliminary Remediation Goals, 

CSXT Nocatee/Hull Creosote Site, Hull (Nocatee), Florida. 

•,';' ";, .... .. .."<+:::";"/ '0 PRG 0::; ::.::.': O'iU}:"'ri( ,'; .. :,,'" , 

Consdtu~nt":: ;, ·.·.h~4.p.H,·:;::.'R~$::*~m~:::ii:,··::¢,~~:,~p+~!H,:!::·:!:.~e;9::!'i:ri:::~: 
SVOCs 
1-Methylnaphthalene 4 200 1800 NS 0.063 17 104 3 0 0 NA 
2-Methylnaphthalene 8.5 210 2100 S 0.48 88 104 2 0 0 S 
Acenaphthene 6 2400 20000 S 0.45 12 104 2 0 0 S 
Acenaphthylene 4 1800 .20000 S 0.0033 11 104 2 0 0 S 
Anthracene 2500 21000 300000 5 0.002 41 100 0 0 0 S 
Benzo(a)anthracene 140 C C 5 0.0044 26 100 0 7 '0 S 
Benzo(a)pyrene 57 0.1 0.7 S 00054 25 104 0 9 32 S 
Benzo(b)fluoranthene 8.8 C C S 0.0033 ·48 100 13 9 0 S 

Benzo(g.h,I}per~ene 32000 2500 52000 S 0.011 29 104 0 0 0 S 
Benzo(k}fluoranthene 94 C C S 00062 16 100 ,0 9 0 S 
Chrysene 300 C C S 0.0061 34 100 0 9 0 S 
Dibenzo(a,h)anthracene 53 C C .5 0.011 8.7 100 0 3 0 S 
Fluoranthene 1200 3200 59000 S 0.0035 100 104 0 0 0 S 
Fluorene 160 2600 33000 S 0.039 50 104 0 0 0 S 
Indeno(1.2,3-cd}pyrene 24 C C S 0.013 24 100 0 9 0 S 
Naphthalene 28 55 300 S 0.0044 31 104 1 0 0 S 
Phenanthrene 250 2200 . 36000 S 0.0026 200 100 0 0 0 S 
Pyrene 880 2400 45000 S 0.0033 130 104 0 0 0 S 

Total PAH NS NS NS 45 0.01836 788 104 NA NA NA 18 
Arsenic 1.4 2.1 12 NS 0.61 91 80 19 6 5 0 

Other 
FLPRQ 340 460 2700 NS 19 1000 2 0 0 0 
Footnotes on Page 5. 
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TABLEH.~~~
 
Page 4 of5 Table 4-1. Summ'ary of Constituents of Concern and Preliminary Remediation Goals. 

CSXT Nocatee/Hull Creosote Site, Hull (Nocatee), Florida. 

VOCs 
Benzene 0.007 0.99 0.99 7
 

Ethylbenzene 0.6 1.3 1.3 7
 
Toluene 0.5 2.5 2.5 7
 
Xylenes (total) 0.2 0.011 6.5 6
 

~ 
1-Methylnaphthalene 4 0.045 4.3 41
 
Acenaphthene 6 0.12 97 41
 
Acenaphthylene 4 7.5 7.5 41
 
Benzo(b)f1uoranthene 8.8 0.0051 120 41
 

Metals
 

Arsenic 1.4 0.58 44 24 2
 
Footnotes on Page 5.
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Pase 5 of 5Table 4-1. Summary of Constituents of Coneem and Preliminary Remediation Goals, 
CSXT NoeateeIHull Creosote Site, Hull (Nocatee); Florida. 

SVOCs
 
2-Methylnaphthalene S 2 13 40 7
 

Acenaphlhene S 3.3 16 40 

Benzo(b)fluoranlhene S 0.012 160 40 16
 

6
 

Acenaphlhylene S 0.028 3.3 40 4
 

Anthracene S 0.0053 150 40 12
 

Benzo(a)anlhracene S 0.0059 140 40 16
 

Benzo(a)pyrene S 0.0073 140 40 16
 

(
 
Benzo(g,h,i)perylene S 0.023 98 40 16
 

Benzo(k)fluoranthene S 0.014 94 40 16
 

Chrysene S 0,01 300 40 16
 

Dibenzo(a,h}anlhracene S 0,02 53 40 13
 

Fluoranlhene S 0.044 430 40 15
 

Fluorene S 0.023 16 40 8
 

Indeno( 1,2.3-ed)pyrene S 002 62 40 15
 

Naphthalene S 0.075 21 40 6
 

Phenanthrene S 0.0071 110 40 14
 

Pyrene S 0.013 360 40 16
 

Total PAH 10 14.68 2014 40 16
 

~: 

VOCs - Volatile organic compounds
 
SVOCs - Semi-volatile organic compounds
 

ugIL - Micrograms per liter
 

mgll<g - Milligrams per kilogram
 

NA - Not applicable.
 
S - Resuits were summed and compared against the value. If the reported result was non-detect, one half of the detection was used.
 

.NS - No applicable standard
 

C - To compare the lab value to the criteria. an embedded formula multiplies the lab value by the
 
TEF and the calculated results are summed and then compared against the benzo(a)pyrene standards.
 

PRG - Preliminary Remediation Goal
 

GCTls - FDEP Groundwater Cleanup Target Level (Chapter 62-780 FAC.).
 
MCl - Federal Drinking Water CrReria - Maximum Contaminant level (SDWA 40CFR 141.11-141.16).
 

MClG - Federal Drinking Water Criteria - Maximum Contaminant level Goal (SDWA 40CFR 141.50-141 .51).
 

PDWS/SDWS ; FDEP Primary and Secondary Drinking Water Standards (Chapter 62-550 FAC.).
 
lEACH - Specific Soil leachability (Gannett Fleming 2003e and Chapter 62-780 FAC.)
 

ECO - Soil Ecological Cleanup level (ARCADIS. 2005b).
 
RES SCTls - Residential FDEP Soil Cieanup Target level.
 

COM SCTl - Commercial FDEP Soli Cleanup Target level,
 

Values for minimum and maximum concentration are for detected compounds only.
 
The total number of analyses are given for each compound by matrix.
 

The number of exceeded results' are presented for each criterion by matrix .
 
.FDEP - Florida Department of Environmental Protection 

FINAL FFS FEB 200B 
IIFLl FP IlDataIENV\TF\f40 I· I500lTF 1454_NocaleelReponsIFFSI2008 Final FFSITableslTab 4-1 SwnmEl/)' of Constituents of Concern by Mediadala ARCADIS 



TABLE 8·1.1
 
SELECTION OF EXPOSURE PATHWAYS
 

Nocatee Formor Creosote Wood Treating Plant Site
 

LOCATIONS WEST OF HULL ROAD
 

I Exposure 
Poinl 

Soil 

Scenario 
Timeframe 

·Medium Exposure 
Medium 

Current Surface Soil 

'. 

Soil 

Air 

Soil 

Air 

Subsurface Soil Soil 

Air 

Groundwater Groundwater 

Air 

Surface Water Surface Watar 

Air 

Sediment Sediment 

Future Surface Soil Surface Soil 

Particulales and
 
Volatilization 01 VOCs
 

Soil
 

Particulates and
 
Volatilization of VOCs
 

Soli
 

Particulates and
 
Volatilization 01 VOCs
 

Potable Well Watar
 

Volatilization 01 VOCs
 

Peace River 

Volatilization of VOCS 

Peace River 

Receptor Receptor Exposure West/East Type 01 Rationale lor Seleclion or Exclusion 
Population AQe Route 01 Hull Rd. Analvsis 01 Exposure Palhway 

Trespasser may be exposed to surface soil. 

Trespasser may be exposed to surface soil. 
Trespasser may be exposed 10 surface soil. 

Trespasser may be exposed to surface soil. 

Trespasser may be exposed to airborne contaminants from su"ace soil. 

Trespasser Adult Ingestion West 01 Hull Rd. Quant 

Dermal West 01 Hull Rd. Quant 
Youlh Ingestion West 01 Hull Rd. Quant 

Dormal West of Hull Rd. Quent 

Trespasser Adull Inhalation West 01 Hull Rd. Quant 

Youth Inhalation West of HUll Rd. Quant Trespasser may be exposed to airborne contaminants from surface soil. 

Recreational User may ba exposed to surface soil in the Peace Rivar Area. 

Recreational User may be exposed to surface soil in the Peace River Area. 

Recreational User may ba axposed to surface soil in the Peace River Area. 

Recraational User may be exposed to surface soil in the Peace Rivar Area. 

Recreational User may be exposed to airborne contaminants from surface soil in the Peaca River Area. 

Recreational User Adull Ingestion West of Hull Rd. Quant 

Denmal West 01 Hull Rd. Quant 

Youth Ingestion West of Hull Rd. Quant 

Denmal Wast of Hull Rd. Quant 

Recreational User Adult Inhalation Wast of Hull Rd. Quant 

Youth Inhalation West 01 Hull Rd. Quant Recreational User may be exposed to aIrborne contaminants from surface soil in the Peace River Area. 

It is assumed that the trespasser is not exposed to subsurface soils. ; 

It is assumed that the trespasser is nat exposed to subsurface sails. 

It is assumed that tha trespasser is not exposed to subsurface soils. 

It is assumed that the trespasser is not exposed to subsurface soils. 

II is assumed that the trespasser Is not exposed to subsurface soils. 

Trespasser Adult Ingestion West of Hull Rd. Nona 

Denmal West 01 Hull Rd. Nona 

Youth Ingestion West of HUll Rd. None 

Denmal West 01 Hull Rd. None 

Traspasser Adull Inhalation West 01 Hull Rd. None 

Youth Inhalation West 01 Hull Rd. None It is assumed that the trespasser is not exposed to subsurface soils. 

It is assumed that the trespasser is not exposed 10 groundwater. 

It is assumed that the trespasser is not exposed 10 groundwater. 
II is assumed that the trespasser is not exposed to groundwater. -
It is assumed that tha trespasser Is not exposed 10 groundwater. 

It is assumed that the trespasser Is not exposed to groundwater while at the site. 

It is assumed that the trespasser Is not exposed to groundwater while at the site. 

II is assumed that the trespasser Is not exposed to groundwater while at the sita. 

II is assumed that the trespasser is not exposed to groundwater while at the site. 

Recreational user may ba exposed to surface water Irom Iha Peace River areas. 

Recreational user may be exposed to surfaca water from Ihe Peace River areas. 
Recreational user may be expose"d to surface water from the Peace River areas. 
Recreational user may be exposed to surfaca water from the Peace River areas. 

This pathway presents a negligible risk to receptor. 

This pathway presents a negliQlble risk to receptor. 
This pathway presents a negligible risk to receptor. 

This pathway presents a negligible risk to receptor. 

Recreational users may be exposed to watland/stream sediments. 

Recreational users may be exposed (0 wetland/stream sediments. 

Recreational users may be exposed to walland/stream sediments. 

Recreallonal users may be exposed to wetiand/stream sediments. 

'-Construction wor1<er Is avaluated for subsurface soil exposure only. 

Construction worKer is evaluated for subsurface soil exposure only. 

Future On"ite wor1<er may be exposed to surface soil. 
Fulure On"ita worker may be exposed to surface 5011. 
Future resident may be exposed to surface soil. 

Future rasident may be exposed to surface soil. 

Future resident may be exposad to surface soli. 

Future resident may ba axposed to surface soil. 

Trespasser Adult Ingestion West 01 HUll Rd. None 
Denmal Wast 01 Hull Rd. None 

Youth Ingestion Wesl 01 HUll Rd. Nona 
Denmal West of Hull Rd. None 

Trespassar Adull Ingestion West of Hull Rd. None 

Denmal West of Hull Rd. None 

.Youth Ingestion West of Hull Rd. None 

Denmal West of Hull Rd. None 

Recreational User Adult Ingesllon West of Hull Rd. Quant 

Denmal West of Hull Rd. Quant 
Youth Ingestion West of Hull Rd. Quant 

Denmal West of Hull Rd. Quant 

Recreational User Adult Ingestion West of HUll Rd. None 

Denmal West 01 HUll Rd. None 
Youth Ingestion West 01 Hull Rd. None 

Dermal West of Hull Rd. None 

Recreational User Adult Ingestion West of Hull Rd. Quant 

Dermal West of Hull Rd. Quant 

Youth Ingestion West of Hull Rd. Quant 

Denmal Wesl 01 Hull Rd. Quant 

Construction 
Wor1<er Adult Ingestion West of Hull Rd. None 

Dermal West of Hull Rd. None 
On-5ite Worker Adult Ingestion West of Hull Rd. Quant 

Denmal West 01 HUll Rd. Quant 
'Residents Aduit Ingestion West of HUll Rd. Quant 

Dermal West of Hull Rd. Quant 

Child Ingesllon West 01 HUll Rd. Quant 
Danmal West of Hull Rd, Quant 

Soli 



· TABLE 7-2 (2 of 4) 
I, 

Air 
Particulates and 

Volalllization of VOCS 
Construction 

Worker 
Adult Inhalation West of Hull Rd. None Construction worlter Is evaluated for subsurface soil exposure only. 

OnoSite Worlter' Adult Inhalation Wesl of Hull Rd. Quent Future On-site worker may be exposed to airborne contaminants from surface soil. 
Residents Adult Inhalation West of Hull Rd. Quant Future resident may be exposed to airtlorne contaminants from surface soil. 

Child Inhalation West of Hull Rd. Quant Future resident may be exposed to airborne contaminants from surface soil. 

Subsurface Soil subsurface Soil Underground Digging 
Construction 

Worker 
Adult Ingestion West of Hull Rd. Quant Construction wol1<er may be exposed to subsurface soil resulting from excavation ectivities at the site. 

Dermal West of Hull Rd. Quant Construction worlter may be exposed to subsurface soil resulling from excavation activities at the site. 

OnoSite WorKer Adult Ingestion West of Hull Rd. None On...ite worKer not likely to be exposed to subsurface soil. 
Dermal West of Hull Rd. None On-site worker not likely to be exposed to subsurface soil. 

Residents Adult Ingestion West of Hull Rd. None Future resident not likely to be exposed to subsurface soil. 
Dermal West of Hull Rd. None Future resident not likely to be exposed to subsurface soil. 

Child Ingestion West of Hull Rd. None Future resident not likely to be exposed to subsurface soil. 
Dermal West of Hull Rd. None Future resident nollikely to be exposed to subsurface soil. 

Air 
Particulates and 

Volatilization of VOCs 
Construction 

WorKer 
Adult Inhelation West of Hull Rd. Quant 

Construction worlter may be exposed to eirtlorne subsurface soil contaminants resulting from excavation 
activities at the site. 

On-Site Worker Adult Inhalation West of Hull Rd. None On...ite worKer not likely to be exposed to subsurface soil. 
Residents Adult Inhalation West of Hull Rd. None Future resident not lil<ely to be exposed to subsurface soil. 

Child Inhalation West of Hull Rd. None Future resident not likely to be exposed to subsurface soil. 

Groundwater . Groundwater Potable Well Water 
Construction 

Wo"'er 
Adult Ingestion West of Hull Rd. None Construction wo"'er not likely to be exposed 10 groundwater. 

Dermal West of Hull Rd. None Construction wo"'er not likely to be exposed to groundwater. 
OnoSite Worker Adult Ingestion West of Hull Rd. Quant On-site worker may be exposed to groundwater. 

Dermal West of Hull Rd. Quant On...ite worker may be exposed to groundwater. 

Residents Adult Ingestion West of Hull Rd. Quant Future resident may be exPosed to groundwater from a private well. 

Dermal West of Hull Rd. Quant Future resident may be exposed to groundwaler from a private well. 

Child Ingestion West of Hull Rd. Quant Future resident may be exposed to groundwater from a private well. 

Dermal West of Hull Rd. Quant Future resident may be exposed to groundwater from a privete well. 

Air Volatilization of VOCs 
Construction 

Worker Adult Inhalation West of Hull Rd. None Construction worKer nolilkely to be exposed to groundwater. 

On-Site WorKer Adult Inhalation West of Hull Rd. None II is assumed that the on-site wo"'er will not shower at the site. 

Residents Adult Inhalation West of Hull Rd. None Assumed to be equal to risks from ingestion pathway. 

Child Inhalation West of Hull Rd. None Pathway not evaluated since children are assumed to bath rather than shower. 

Surface Water Surface Water Peace River 
Construction 

Worker 
Adult Ingeslion West of Hull Rd. None Conslruclion worKer nollikely to be exposed to surface water. 

Dermal West of Hull Rd. None Construction worKer nollikely to be exposed to surface water. 
OnoSit. Worlter Adult Ingestion Wesl of Hui! Rd. None Pathway more conservatively evaluated in recreational scenarios. 

Dermal West of Hull Rd. None Pathway more conservatively evaluated in recreational scenarios. 

Air Volatilization of VOCs 
Construction 

Worker 
Adult 

Inhalation 
West of Hull Rd. None Pathway more conservatively evaluated In recreational scenarios. 

On-Site Worker Adult Inhalation West of Hull Rd. None Pathway more conservatively evaluated in recreational scenarios. 

Sedimen! Sediment Peace River 

-' 

Construction 
Worker 

Adult Ingestion West of Hull Rd. None Pathway more conservatively eveluated In recreational scenarios. 

Dermal West of Hull Rd. None Pathway more conservatively evaluated in recreational scenarios. 
OnoSite WorKer Adult Ingestion West of Hui! Rd. None Pathway more conservatively evaluated in recreational scenarios. 

Dermal West of Hui! Rd. None Pathway more conservalively evaluateo in recreational scenarios. 



TABLE 8-12 

SELECTION OF EXPOSURE PATHWAYS 

Nocatee Former Creosole Wood Treating Planl SlIe . 

LOCATIONS EAST OF HULL ROAD 

Scenario 
Tlmeirame 

Medium Exposure 

Medium 

Exposure 

Poinl 

Receptor 

Population 

Receplor 

Age 
Exposure 

Route 

WesUEast 

of Hull Rd. 
Type of 

Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Current Surface Soil Soil Soil Residents Adult Ingestion EBst of Hull Rd. Quant Current resident may be exposed to surface soil. 

Dermal East of Hull Rd. Quant Current resident may be exposed to surface soil. 

Child Ingestion East of Hull Rd. Quant Current resident may be exposed to surlace soil. 

DBrmal East of Hull Rd. Quant Current residant may be exposed to surface soil. 

Construction Worker Adult Ingestion East of Hull Rd. None Construction Worker is evaluated for subsurface soil only. 

Dermal East of Hull Rd. None Construction Wor1<er is evaluated for subsurfacB soil only. 

Air Paniculates and 
Volatilization of VOCs 

RBsidents Adult Inhalation East of Hull Rd. Quant Current resident may be exposed to airborne contaminants from surface soil," 

Child Inhalation East of Hull Rd. Quant Current resident may be exposed to airborne contaminants from surface soil. 

Construction Worker Adult Inhalation East of Hull Rd. None Construction Worker is evaluated for subsurface soil only. 

Subsurface Soil Subsurface Soil Underground Oigging Construction Worker Adult IngBstion East of Hull Rd. Quant Construction worker may be exposed to subsurface soil resulting from excavation activities. 

Dermal East of Hull Rd. Quant Construction worker may be exposed to subsurface soil resulting from ~xcavation activities. 

Air 
Particulates and 

Volatilization of VOCs 
Construction Worker Adult lohalation East of Hull Rd. Quant Construction worker may be exposed to airborne SUbsurface soli contaminants resulting from excavation activj~es. 

Groundwater Groundwater Potable Well Water Residenls Adult Ingestion East of Hull Rd. Quant Current resident may be exposed to groundwater from a private well. 

Dermal East of Hull Rd. Quant Current resident may be exposed to groundwater from a private well. 

Child Ingestion East of Huil Rd. Quant Current resident may be exposed to groundwater from a private well. 

Dermal East of Hull Rd. Quant Current residant may be exposed to groundwater from a private well. 

Air Volatilization of VOCs Residents Adult Inhalation East of Hull Rd. None Assumed to be equal to risks from ingestion pathway. 

Chlid Inhalation East of Hull Rd. None Pathway riot evaluated since children are assumed to bath rather than shower. 

Surface Water Surface Water OakCreBk Recreational User 

-

Adult Ingestion East of Hull Rd. Quanl Recreational USBr may be exposed to surface vvater. 

Dermal East of Hull Rd. Quant Recreational user may be exposed to surface water. 

Child Ingestion East of Hull Rd. Quant Recreational user may be exposed to surface water. 

Dermal East of Hull Rd. Quant Recreational user may be exposed to surface water, 

Air Volatiiization of VOCs Recreational User Adult Inhalation East of Hull Rd.. None This pathway presBnts a negllglblB risk to receptor. 

Child Inhalation East of Hull Rd. None This oathwav oresents a ne Ii iblB risk to receptor. 

Sediment Sediment Oak Creek Recreational User Adult Ingestion East of Hull Rd. Quant Recreational user may be exposed to wetland/stream sediments. 

Dermal East of Hull Rd. Quant RecreaUonal user may be exposed to wetland/stream sediments. 

Child Ingestion East of Hull Rd. Quant Recreational user may be exposed to wetland/stream sediments. 

Dermal East of Hull Rd. Quant Recreational user may be exposed to wetland/stream sediments. 



iTABLE 7-2 (4 of 4) 

\.. - _. - - - - . 

Table 7-1 

SUMMARY OF HABITAT AREAS AND CONSTITUENTS OF POTENTIAL ECOLOGICAL CONCERN (COPECs)
 
NOCATEEIHULL FORMER CREOSOTE WOOD TREATING PLANT SITE
 

HULL (NOCATEE), FLORIDA
 

Habitat Area Habitat Type Soil COPECs Sediment COPECs Surface Water COPECs 

West of Hull Road 

Former Creosote Wood Treating Plant Area 

Braided Stream 

Terrestrial 

S'emi-aquatic/Aquatic 

tPAH, mercury, arsenic, copper, 
and vanadium 

tPAH and barium barium 

Borrow Pit Terrestrial/Semi-aquatic. acenapthlene and tPAH 

Floodplain West of Hull Road Terrestrial tPAH, mercury, and vanadium 

Peace River 

East of Hull Road 

Aquatic tPAH and barium barium 

Oak Creek Grid Area 

Oak Creek Floodplain 

Oak Creek Ditch 

Oak Creek 

Terrestrial 

Terrestrial 

Semi-aquatic/Aquatic 

Aquatic 

tPAH 

tPAH 

tPAH and barium 

tPAH and barium 

barium 

barium 

Notes:
 
tPAHs - total Polynuclear Aromatic Hydrocarbons
 

CSXTlNocatee-HulllERAStep7 
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: TABLE 7-3
 
I. 

/ 

TABLE 8-'.1 

NON-eANCER TOXICITY OATA - ORAlJDERMAL 

Nocatee Fonner Crao.ol. Wood Trutlng Plant Sit•• Ea.t of Hull Road 

Chemical ClYonicl Orol RIO CXaJRIO Or8l10 Dermal Adjusled UnilS Prim.-y Combined Sources of RIO: Deles 01 RlO: 

of Polential Subc:lYonic Value Unils Adjuslmenl Faclor (1) Dermal Targo! Uncer1alnlylModifying Target Organ largo' CXgan (2) 

Concern IGAF) RIO OfganlEffecls Faclors IMMlOOIVY) 

OC. 

Benzene Ctvonic 3.ooE-03 mglkg--day 0.g7 2.g1E-03 mg/kg-<lay Blood NA EPA/NCEA 

Chloroform Ovonic: l.ooE-02 mgIkg-doy 1.00 '.ooE-02 mglkg-day Liver '000 IRIS 01lHYOO 

elraehloroelhene Clvonic ,.ooE-02 moll<o-day 1.00 1.ooE-02 moll<o-day L1yer 1000 IRIS 01110100 

vac. 
enaphlhene Chronic 6.ooE-02 mglkg-day 0.31 1.66E-02 mglkg-day lJvor 3000 IRIS 01110/00 

cenophthyiono Ctvonic 2.ooE-02 mglkg-doy 0.60 1.60E-02 mglkg-day B100cl ·3000 Surrogate 1 NA 

nzla)anUvacene NA NA NA 0.50 NA NA NA NA NA NA 

nzo(a)pyrene NA NA NA 0.50 NA NA NA NA NA NA 

nzo(b )nuoro.nlhe.... NA NA NA 0.50 NA NA NA NA NA NA 

nzo (g.h.l) pef)'lane emilie 2.00E-02 mgIkg-doy 0.60 1.60E-02 mglkg-day Blood 3000 Surrogate 1 NA 

nzo(k)fluoroanlhe..... NA NA NA 0.31 NA NA NA NA NA NA 

C.afbazole NA NA NA 0.70 NA NA NA NA NA NA 

Chrysono NA NA NA 0.50 NA NA NA NA NA NA 

OlbenzO(i1,h)anUvacene NA NA NA 0.50 NA NA NA NA NA NA 

Oibenzofur an Ctv"onic 4.00E-03 mglkg-day 0.60 3.20E-03 mg/kg~ay Blood NA EPA/NCEA 

Iuoroanlhe~ ChronIC 4ooE·02 m;1kg·day 031 , 24E·02 rTlglkg-dav Neur~IOIil,callL ....erlblood 3000 IRIS 01110/00 

uorane Ctv"onlC 4ooE-02 mglkg·day 050 2.ooE-02 mg/kg·day Blood 3000 IRIS 01110/00 

ndeno( 1.2.3·Cd)pyrerw NA NA NA 050 NA NA NA NA NA NA 

.m.lhyl. N~phlhMlono Chronic 2.ooE·02 mglkg·day 0.60 1.60E:02 mglkg-day Blood - 3000 Surrogat.2 NA 

·m.lhyl·Naphlh....... Ctvonlc 2.ooE-02 mglkg-day 060 UlOE·02 mglkg·day Blood 3000 EPA/NCEA 

Naphthalene etv"ONe 2.00E-02 mgII<g-day 060 1.60E-02 mgfkg·day Blood 3000 IRIS 01110/00 

hlnanltventi Chronic 2.00E-02 mglkg-day 0.60 1.60E-02 mg/kg-day Blood 3000 Surrogel. NA 

""'ono ClYorUc 3.ooE-02 moll<o-day 0.31 9.30E·03 moll<o-day Kidnoy 3000 IRIS 01110100 

Vielals 

Alumlllum CtvonJc 1.00£+00 mgIkg-day 0.10 1.00E-Ol mglkg-day Neurological .fleet, NA EPA/NCEA . 06I20W4 '. 
ArNI'lIC Chronic l.ooE-03 mgIkg-doy 0.95 g5OE-04 mglkg·day Hyperplgment.lionlKeralosi. 3 IRIS 01110100 

Ctvomium CIYonic 3.00E-03 mgIkg-doy 0.02· 6.00E-OS mglkg-day None Idenllfied 300 IRIS 011'0100 

Copper Cr.onic 4.ooE-02 mglkg-day 0.30 120E-02 mglkg·day Gastrointestlnallraet NA HEAST 07/01lg7 

on Chronic 3.00E-Ol . mglkg-day 0.'5 4.5OE-02 mgll.g·day Liver NA EPA/NCEA 07/Q71Q3 

Mercury (3) Chronic 3.00E-04 mglkg-day 0.07 2.10E-05 mglkg-day Kidney 10 IRIS 03/27/00 

Vanadium ChroniC 7ooE-03 mo/ko-day 001 7.00E-05 mo/ko-day Blood NA HEAST '997 

NA. Nol Available 

Rro & Relerel'1Ce Doso 

IRIS. Integrated RiSk Inlormahon System. US Envlronm.ntal Prole<::hon Agency. hUp'//WWN epa gov/lris 

EPAINCEA = US EnVironmental Proiecllon Agency/Nalional Center for En'w'!fonmenlal ASiessm~nl 

HEAST = Heallh e!ract. Assessment Summary Tables. ~S Environmental ProtecllOn Aoency. July 1997. 

(') Orlll Reference Do... GnlrOlnlesllnal Absorpl&On Faclor (GAF.) -_Adjusted O....mai Relerence Dose 

Risk A,sesamenl GuidaJlC8 for Superfund. Volume I: Human Heallh Evaluation Manual. Part E. SUpplemental GUidance, Dermal Ri.k Asses.ment. Inl.-im Guidance. 2000.
 

ChemlCaI·Specific OAF value' were obtained from lhe Oak Ridge Neltonal Leboretoty TOX Infolmation Sil.: hllp:/llisk.I&d.orni gov/cg...binlloxl
 

When chemicat·apecilic GAF values we:re not .-vailable EPA Region 4 default value. of 80% for vOiatii. Dlganics. 50% fOl semlvolatile oroanll:;S WId 20% for inorganics were used.
 

(2) FOl IRIS .... alues. lhe date that the IRIS dalabase was searched IS plovlded. 

(3) MifCUflC ChlOride tOJllclly value used. 
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TABLE 8-5.2 

NON-eANCER TOXICITY DATA -INHALATION 

Noc,atee Former Creosote Wood Treating Plant Site • East of Hull Road 

Oemlcal Clvonicl Value Unrts Adjusted Units Primary Combired Sources of Dales (2) 

or Potential Subchronk; Inhalation Inhalation Targel Uncertalnly/Modl~ RfC:RfO: (MMIOOlYY) 

Concern RIC RID (1) OrgaIVEffects FaCtors Target Organ 

VOCs· 

Benzene Clvonic 5.95E-Q3 mglmJ 1.70E-Q3 mglkg-<lay Blood NA EPA/NCEA 

hlorororm Clvonic 3.0IE-04 mglm] B.6DE-OS mg/kg-day L~r/Kidneys NA EP,vNCEA 

etrachloroethene Chronk: 4.90E-Ql mg/m] 1.40E-Ol ;"g/kg-<lay L~r/Kidreys NA EPA/NCEA 

naphlhene NA NA NA NA NA NA NA NA NA 

Acenaphthy1ene Clvonic 3.15E-Q3 mglmJ 9.00E-04 mglkg-<lay Respiratory 3000 Sunogate 1 NA 

~enzlalantlvacene NA NA NA NA NA NA NA NA NA 

enzo(ajpyrene NA NA NA NA NA NA NA NA NA 

enzolbjflUlroanlhene NA NA NA NA NA NA NA NA NA 

enzo (g.h.l) perytene .J Clvonic 3.15E-Q3 mg/m] 9.00E-04 mglkg-<lay Respiratory 3000 Sunogate 1 NA 

enzo(k)f1Ulroanlhene NA NA NA NA NA NA NA NA NA 

arbazole NA NA NA NA NA NA NA NA NA 

hrysene NA NA NA NA NA NA NA NA NA 

Oibenzo{a,h)anthracene NA NA NA NA NA NA NA NA NA 

Olbenzofuran NA NA NA NA NA NA NA NA NA 

FllJoJoanthene NA NA NA NA NA NA NA NA NA 

Fluorene NA NA NA NA NA NA NA NA NA 

Ir<leno( 1.2.3-cd)py'eno NA NA NA NA NA NA NA NA NA 

1-melhyl-Naphlhalene NA NA NA NA NA NA NA Surrogate 2 NA 

-methyl-Naphthalene NA NA NA NA NA NA NA NA NA 

Naphthalene Chronic 3.15E-Q3 mglm] 9.00E-04 mglkg-<!ay Respiratory 3000 IRIS 01/10100 

Phenantlvene Clvonic 3.15E-Q3 mglm:l 9.00E-Q4 mglkg-<lay Respiratory 3000 Sunogate 1 NA 

Pyrene NA NA NA NA NA NA NA NA NA 

METALS 

Alwninum Clvonic 3.50E-Q3 mglm) 1.00E-03 mg/kg-<lay Respiratory NA' EPA/NCEA 

Arsenic NA NA NA NA NA NA NA NA NA' 

tvomium Clvonic I.OSE-Q4 mg/m) 3.00E-05 mg/kg-<!ay Respiratory 300 IRIS 01110100 

opper NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA 

;UlY13l NA NA NA NA NA NA NA NA NA 

adium NA NA NA NA NA NA NA NA NA 

NA • NOI Available 

RID =Reference Dose 

IRIS =Inlegraled Risk Information System. US Environmental Protection Agency. hltpJIwww.epa.gov/uis 

EPA/NCEA =US Environmental Protection Agency/National Conter for Environmental Assessment. 

HEAST • Heallh Effects ssment SummalY Tables. US Environmental Protection Agency. July 1997. 

(1) Oral Reference 00 Gastrointestinal Absorption Fador.(GAFs) a Adjusted Dermal Reference Oose
 

Risk Assessment Guidance for SUperlWld, Volume I: Human Heallh Evalualion Manual. Part E. Supplemental Guidance. Dermal Risk Assessment. Interim Guidance. 2000.
 

Chemlca~Specllc GAF values were obtained from the Oak Ridge National LaboralDlY TOX Information SiIe: httpJ/risk.lsd.ornl.govfog~bWto'"
 

When c:hemlcal-specllc GAF _ were not avaBablo EPA Region 4 defalll value. of BIl% for volatile organics. 50% for semivolalilll'organlco and 20% for ilorganics were used.
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CANCER TOXICITY DATA - ORAUOERMAL
 

No~.I•• Former Cr.oaol. Wood Tr••~1nu PI.nt Sit, • W.al of Hull Ro.d
 

..
 Orat 10 Dermal Adjusted Dermal UI'\lI$ Weight of Evidencel SoLUCO Dale (2) 

Adju.lm.nl Cane,r SJo~ F.,;lol (1) Cancer GUlden (WNDDIYY) 

Factor Doscnption 

GM 

0.91 

100 

'.00 

2.99E-02 

B.l0E-03 

5.20E-02 

(m~g-d.yr' 

(m~g-elayr' 

(mglkg-dayr' 

A 

B2 

B2 

IRIS 

IRIS 

EPAINCEA 

01/10/00 

01l1(VOO 

Tox Prorll, 

0.31 NA NA NA NA NA 

0.50 NA NA NA NA NA 

0.50 1..ceE+OO (mg/kg--dayr 
l 

B2 EPA Region 4 '995 

0.50 1.46E+01 (mgl\g--dayr l 92 IRIS 01/10/00 

0.50 1.46E+OO (mglkg-dayr
l 

92 EPA RoOlon4 1995 

050 NA NA 0 NA NA 

0.31 23SE.Q' (mglkg-dayr
l 

92 EPA Region.c '995 

0.70 2.06E.Q2 (mglkg-d.y)·1 92 HEAST 07101,rg7 

0.50 1.46E-02 (mglkg-dayr
l 

. 92 EPA Region.c '005 

0.50 146E+01 (mglkg-day)·1 92 IRIS 0"'0100 

O.SO NA NA NA NA NA 

0.31 . NA NA NA NA NA 

0.50 NA NA NA NA NA 

050 146E+OO (mg/lo.g-dav)·' 92 EPA RegIOn 04 1995 

0.80 NA NA NA NA NA 

0.60 NA NA NA NA NA 

O.SO NA NA NA NA NA 

0.80 NA NA NA NA NA 

031 NA NA NA IRIS 01/10/00 

010 NA NA NA NA NA 

080 188E+OO (mgllo.g-day) I A IRIS 01/10100 • 

002 NA NA NA NA NA 

0.30 NA NA NA NA NA 

0.'5 NA NA NA NA NA 

007 NA NA NA NA NA 

0.01 NA NA NA NA NA 

Chllmll::aJ 

of Pot.nl,.IW 

Concern 

OCS 

Bonzone 

CNoroform 

elrKhloroethene 

/'Unophlhone 

I\<enophlh~ne 

aenz(a)anttvac.ne 

a.nzo(_)p.,..ene 

B.nzc(b)fIuocoInUvne 

Benm (g,h,I) pel)4ene 

Benzc(k)tIuoroanlh.n. 

C.-bazoll: 

Ctvyoone 

DIb.nm(••hlanUvac.ne 

Dlbenzefuan 

Fk.Ioroanthena 

FU:lrene 

lnd.no( 1.2,3-cd)p'r"'.ne 

tofT1.Ih~-Naphthal.n. 

2-m.lh.,...Naphthwne 

Naphlhalene 

Phenanltvene 

P.,.ene 

METALS 

Alunllnum 

AlMn", 

Ctvomlum 

Copper 

tlon 

Mercurv (3). 

Vanadium 

Orat Cencer Slop. Faclor 

aOE-02 

O.IOE.Q3 

S.20E.Q2 

NA 

NA 

1.30E-Ol 

7.30E+OO 

1.30E.Ql 

NA 

1.30E-02 

2.ooE.Q2 

1.30E.Q3 

7.30E+OO 

-
NA 

NA
 

NA
 

730E.Q'
 

NA
 

NA
 

NA
 

NA
 

NA
 

NA
 

1.50e+OO
 

NA
 

NA
 

NA
 

NA
 

NA
 

NA l: Not Available 

IRIS ::I Integreted Risk InformallOn System. US Envir.orvnenlal Prolecbon Agency, hltp:/i\tNNi.epa govlirls 

EPAfNCEA = US Enworvnenlal Pt'ol.l:1Ion Agency/N.tIonal C.nl.r IOf Enwonm.nlal Ass.nmonl . 

(ali per EPA Ragian 3 Rae Table•• Celeb.' 2000) 

HEAST .. Heallh Etlecls Alsessm.nt Summary Tabl... US Erwirorvnenlal Pfot.cUon Agency. July 1997. 

(1 I Ora! C."c.r Slope Faclor/G.slrOlOlllllnei Absorpllon FKtor (GAFs) • Adjust.d D.rmal Cancar Slope Faclor 

EPA Oroup: 

" - Human carClnOg.n 

B1 • Prob.ble tunan l;lt'crIOg.n - ndl:.1es &h.lllmltad hum., d.ta .r.....aiI.ble 

82 - Probabia tun.., carcinogen· ndlceteslUfficiant.Vldenc• ., anmal. end 

In~equ.l. or no .vidence ~ humenl
 

C .. Polilble hwnan clt'anogen
 

0- Nol cJaulfiabie 8S. tunan carcinogen
 

E • EVldenc. or noncarcinog.Ndtv
 

Risk AI•••m.nl Guidanc. for Superfund. Volume I: Human H.alth EvMJ.tion Manual, Pari E, Supplemental GUld~. Dermal Ri$k AU.limen!. Inl.m Guidance, 2000.
 

ChemICal-Specific GAF velues were obl_d hom the OU RIdge National LaboraloryTOX Info.malJOn Sit,: hllp:llnsk Isd.oml.gov/cg",blrvlO)l/
 

When c:hemlC••peclflc OAF value. war. nol avlllable EPA Region 4 det.. value. of 80% for wlalile org~s. 50% tor semtvQl.111e orgenic:s and 20% lor norganICS Mil used.
 

(2) Fo' IRIS vu.-s. lha date lhallhe IRIS database ..as searched I, provided 

(3)	 Cera. Slape Factors fOf the carcnogONC PAHllt'o bu.d on the. ToJaC Eql.iVaiency Faclerlto Benze(a)pvrer4. 

See Table 15.&-3 for TEF Valuol 
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L'" " TABLE 1~.2 

CANCER TOXICITY DATA -INHALATION 

Nocatoo Former ere080te Wood T,.allng Plant 5110 • En. of Hull Road 

Chemical Unit Risk Units Adjustment (1) Inhalation Cancer UmlS Welghl of E....dencel Source D.'o(2) 

vI POle"llal Slope Faclol .' 
" 

Cancer GUldehne (MM/DDNY) 

Concern Descnptlon 

VOCS 

Benzene 8.29E-06 (ug/m3r' 3500 2.90E-02 (m~/kg-dayr' A IRIS 01110100 

Chloroform 

Tetrachloroethane 

2.31E-05 

5.71E·07 

(ugim3r' 

(ug/m3r' 

3500 

3500 

8.10E-02 

2.00E-03 

(mglkg-dayr' 

(mglkg-dayr' 

82 

82 

IRIS 

EPA/NCEA 

00110/00.. 
svOCS 

Acenaphthene ' NA NA NA NA NA NA NA NA 

Acenaphthylene NA NA NA NA NA NA NA NA 

Benz.(a)anlhracana 8.86E-05 (ugim3r' 3500 3.1E-Ol (mglkg-dayr' NA EPA Region 4 1995 

Benzo(a)pyrene 8.86E-Q4 (ugim3r' 3500 31E+00 (mglkg-dayr' 82 EPA RegIon 4 1995 

Benzo(b)f1uoroanthene 886E-05 (ug/m3) , 3500 31E-Ol (mg/kg-d.yr' 82 EPA Region 4 1995 

Benzo (g.h,l) perylane NA NA NA NA NA D NA NA 

Benzo(k)lluoroanthe~e.. 886E·06 (ug /m3r' 3500 31E-02 (mg/kg-da~)" 82 EPA Region 4 1995 

Carbazole NA NA NA NA NA NA NA NA 

Chrysene 8.86E-07 (uglm3r' 3500 31E-03 (mg/kg-dayr' 82 EPA Region 4 1995 

Dlbenzo(3,h)anlhracene 8.86E-04 (uglm3r' 3500 31E+00 (mg/kg-dayr' 82 EPA Region 4 1995 

Dibenzofuran NA NA NA NA NA NA NA NA 

Fluoroanthane NA NA NA NA NA NA NA - NA 

Fluorene NA NA NA NA NA NA NA NA 

Indeno(1.2.J-cd)pvren& ·8.86E-05 (ugim3r' 3500 3.1E·Ol (mg/kg-dayr' 82 EPA Region.4 1995 

l-m.thyl.Naphlhalene NA NA NA NA NA NA NA NA 

2·mllhyt.Naphlhalene NA NA NA NA NA NA NA NA 

Naphlhalene NA NA NA NA NA NA NA NA 

Phenanthrene 'NA NA NA NA NA NA NA NA 

P"",ne NA NA NA NA NA NA NA NA 

METALS 

Aluminum NA NA NA NA NA NA NA NA 

ArseniC 4.31E-03 (ugim3r' 3500 151E+Ol (mglkg-dayr' A IRIS 00110/00 

Chromium 1.17E-02 (ugim3r' 3500 4.10E+Ol (mglkg-dayr' A HEAST 07101197 

Copper NA NA NA NA NA NA NA NA 

Iron NA NA NA NA NA NA NA NA 

Mercury (3) NA NA NA NA NA NA NA NA 

Vanadium NA NA NA NA NA NA NA NA 

NA ;I NOI AVClJlable 
EPA Region 4 z: EPA Region 4 Bulletins. 1995 
IRIS'' Integrated Risk InformatiOn System . 
HEAST= Health Effects Assessment Summary Tables 
tRIS • Integrated Risk InlormatlOn S'f$lem. US Environmental ProtecllOn Agency. hnp:/1www epa.gov/ms 
EPAINCEA a US EnVironmental Protection Agency/Naltonal Center'tor Environmental Assessment 
HEAST = Health Effecls Assessmenl Summary Tables, US Environmenlal PrOleC1lon Agencv, Julv 1997 
(1 )Adjuslmenl FaClor apphed 10 Unil RiSk to calculate InhalallOn Slope Factor'; 

70kg x 1120m3ldoy x 1000ugimg 

(2) For IRIS values. lhe dale thatlhe I~IS database was searched IS provided. 

For HEAST values. proVIde Ihe dale 01 HEAST. 

For NCEA value•• pro\llde Ihe dale of lIle anicle pro\lldod by NCEA. 

EPA Group. 
A - Human carcinogen 
B1 • Probable human carcinogen - inchcates that limited human data are i 
82 . Probable human carcmogen • IndlCalSs sufficient evidence in aOlmal= 

Inadequate or no evidence In humans 
C . Possible human carcinogen 
o . Not classifiable as a human carCinogen
 
E • EVIdence of noncarclnogenicily
 

(3) .Cancer Slope Factors tor the carcinogenic PAHs are based on Iheir ToXIC EQuivalency Factors to 8enzo(a)p~ne. 
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Seen,rio Tlmeframe: Current 

Receptor Population: Trespasser 
Receptor Age: Adult 

Medium 
Exposure 
Medium 

Soil Surface Soil 

ISoll SUrlace Soli 

Exposure Point 

Former Creosote Plant Area 

Borrow Pil Area 

Chemical 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) f1uoranthene 

Benzo (k) f1uoranthene 

Dlbenzo(a,h) anthracene 

Indeno(l,2.3-cd)pyrene 

(Total) 

eozo (a) anthracene 
enzo (a) pyrene 

eozo (b) nuornnlhene 

enzo (k) fluoranthene 

Dlbenzo(a,h) anthracene 

Indeno(l,2.3-cd)pyrene 

(Total) 

TABLE 8-10.1
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
 

REASONABLE MAXIMUM EXPOSURE
 

Nocatee Former Creosote Wood Treatment Plant Site 

West of Hull Road 

Carcinogenic Risk 

Ingestion Inhalation Dermal 
Exposure 

Routes Total 

1.37E·06 3.52E-l0 1.62E-05 1.76E-05 

7.61E-06 l.96E-09 9.02E·05 9.78E·05 

1.47E-06 3.79E-l0 1.74E-05 l.89E-05 

6.l2E-08 1.58E-ll l.l7E-06 1.23E-06 

S.73E-07 1.48E-l0 6.80E-06 7.37E-06 

2.93E·-07 7.S4E-ll 3.47.E-06 3.77E-06 

1.14E-OS 2.93E-Q9 l.3SE-04 l.47E-04 

9.S1E-07 2.4SE-l0 l.13E-OS l.22E-OS 

4.7SE-08 1.22E-09 S.64E-OS 6.llE-OS 

7.l3E-07 1.84E-l0 8.46E-06 9. 17E-06 

2.82E-08 7.27E-l2 S.40E-07 S.68E-07 

2.38E-08 8.l2E-l0 2.82E-05 3.06E-05 

3.27E-07 8.41E-ll 3.88E-06 4.20E-06 

9.1SE-06 2.36E-09 1.09E-04 l.18E-04 

Total Risk Across All Exposure Roules 2.84E-04 

HHRA Tables 8.10s.xls, TABLE 8-10.1,11/27/02 



rTABLE 7-8 ] 
l~ --,. 

Stenerio Tlmeframe: Current 

Receptor Population: Trespasser 
Receptor Age: YOllih 

Medium 
Exposure 
Medium 

SOil Surface SOIl 

SOil Surtace Soil 

Exposure Point 

Former Creosote Plant Area 

Borrow Pit Area 

TABLE 8-10.2
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
 

REASONABLE MAXIMUM EXPOSURE
 

Nocatee Former Creosote Wood Treating Plant Site· West of Hull Road 

I 

Chemical 

Benzo (3) anthracene. 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (k) fluoranthene 

Dibenzo(a,h) anlhracene 

Indeno(1.2,3-cd)pyrene 

(Total) 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (k) fluoranthene 

Dlbenzo(a.h) anthracene 

Indeno(1.2.3-cd)pyrene 

(Total) 

Carcinogenic Risk 

,lngeshOn Inhalation Dermal 
Exposure 

Routes Total 

1.52E·06 3.91E-10 1.BOE-05 1.95E-05 

B.45E-06 2.1BE-09 1.00E-04 1.09E-04 

1.63E-06 4.21E·10 1.94E-05 2.lOE-05 

6.BOE-OB 1.75E-11 1.30E-OB . 1.37E-06 

6.37E-07 1.64E-10 7.55E-06 B.19E-06 

3.26E-07 B.3BE·11 3.B6E-06 4.19E-06 

1.26E·05 3.25E-09 1.50E-04 1.63E·04 

1.06E-06 2.72E-10 1.25E-05 1.36E-05 

5.2BE·06 1.36E-09 6.26E-05 B.79E-05 

7.92E·07 2.04E·10 9.39E-06 1.02E-05 

3.14E-OB B.07E-12 6.00E-07 6.31E-07 

2.B4E·06 6.BOE·10 3.13E·05 3.40E-05 

3.63E-07 9.35E·11 4.31E·06 4.67E-06 

1.02E-05 2.62E-09 1.21E-04 1.31E-04 

Total Risk Across All Expo.sure Routes I 2.94E-04 
, 

risktablesWest 11 25 02.xls, TABLE 8-10.2, 11/27/02 
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Scenerlo T1meframe: Current 

Receplor Population: Recreational Adult 

Rece lor Age: Adull 

Medium 
Exposure 
Medium 

Soil Surlace Soil 

Surface Waler Sur!ace Water 

Sediment SecJlment 

o:posure Point 

Peace River/Braided Stream Area 

Peace River/Brau1ed Stream Area 

Peace Rlver/Braidet1 Stream Area 

TABLE 8-10.3
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.
 

REASONABLE MAXIMUM EXPOSURE
 

Nocatee Former Creosote Wood Treating Plant Site· West of Hull Road 

Chemical 

~ (a) anthracene 
a (aJ pyrene 

a (b) liuoranthene 

BenzD (k) nuoranthene 

Chrysene 

Oibenza(a.h) anthracene 

lndena( 1.2.3-cdlpyrene 

(Tolal 

Iron 

Benzo (a) anthracene 

BenZD (a) pyrene 

Benzo (bJ nuoranlhene 

Dlbenzo(a,h) anthracene 
Indeno(1.2.3-cd)pyrene 

(TOlal) 

Carcinogenic Risk 

Exposure
Ingesllon Inhalation Dermal 

Routes Total 

2.97E-06 3.52E-057.65E·l0 3.82E·05 

4.lSE-OS 1.07E-08 4.93E-04 5.35E-04 

1.07E-09 4.93E-OS 5.35E-054.1SE·OS 

1.55E-07 3.98E-l1 2.95E-OS 3.11E·OS 

5.05E-08 5.99E·071.30E·l' 

8.24E-OS 1.S1E-09 7.40E·08 S.32E-OS 

1.55E-06 4.23E-063.98E-l0 5.77E-OS 

5.87E-05 1.4SE-08 

NANA 5~~+00 

NA 8.68E-06 9.48E·068.02E·07 

4.16E·06 NA 4.50E-05 4.92E-OS 

5.94E-07 NA S.43E-OS 7.02E-OS 

3.86E-08 NA 4.18E-OS 4.5SE-OS 

1.19E-07 NA 1.40E-061.29E-06 

9.54E.Q8 O.ooE+oo 1.03E.Q4 1.13E·04 

Total Risk Across All Exposure Rout 

risktablesWest 1125 02.xls, TABLE 8-10.3. 11/27/02 



TABLE 7-10
 

Medium 
EJI(posure 
MedIum 

50,1 Surlac!;! 5011 

Surface Water Surface Water 

Sediment Sediment 

Current 

Recreational Youth 
Youth 

Exposure Polnl 

Peace Ri"erlBralded Slream Area 

Peace RiverlBralded Stream Area 

Peace RlverlBralded Stream Area 

TABLE a·l0.4
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.
 

REASONABLE MAXIMUM EXPOSURE
 

Nocatee Former Creosote Wood Treating Plant Silo .. West of Hull Road 

Chemical 

BenlO (iI) al1lhracene 

eOZD (a) pyrene 

eOZD (bl f1uor~nlhene 

enlO (k) f1uoranthene 

Chrysene 

Dlbenzo(a.h) anthracene 

Indena(1.2.3·cd)pyrene 

ITotal) 

llron 
(Total 

=ta) anthracene
 
ta) pyrene
 

o (b) nuoranthene 
ibenzo(a.h) anthracene 

ndeno(1.2.J.cdlpyrene 

(Total) 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes TDial 

DOE·06 B.50E·IO J.9IE·05 4.24E·05 

462E·05 U9E·OB 5.4BE·04 5.94E·04 

4.62E-06 , 19E·09 5.46E·05 5.94E·05 

1.72E·07 4.42E·l1 J.2BE·06 J.45E·06 

5.61E·OB 1.44E·ll 6.65E·07 

B.9JE·Q8 USE·09 S.22E·OS 7.02E·06 

1.72E·06 4.42E·l0 2.04E·05 2.21E·D5 

6.30E·D5 l.S2E·08 6.66E·04 7.29E·04 

NA 

O.OOE+OO 

NA 

O.OOE+OO 
NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.91E·07 NA 9.64E·06 1.D5E·D5 

4.62E·06 NA 5.00E·D5 5.46E·D5 

6.60E·07 NA 7.14E·Q8 7.60E·Q8 

4.29E·06 NA 4.64E·D5 5.07E·D5 

1.32E·07 NA 1.43E·Q8 1.56E·Q8 

1.Q8E·05 O.OOE+OO 1.15E·04 1.25E·04 

Total Risk Across All Exposure Rou 

risklablesWest 11 25 02.xls, TABLE 8-10.4, 11/27/02 
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Se.n.rlo Tlmofram.: Future 
Rlceptor Population: Site Wor1cer 
Rlceptor Ag.: Adult 

Medium 
Exposure 
Me(tium 

Soli Surface Soil 

Soil Surface Soil 

GrouncJwater Intermediate GW 

Grounc:twater Shallow Groundwater 

Exposure Point 

Former Creosole Plant Area 

-

Borrow Pit Area 

Intennediate GW 

Shallow Groundwater 

TABLE 8-10.5
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC.
 

REASONABLE MAXIMUM EXPOSURE
 

Not•••• Form.r CrlOlol. Wood Tr.-lIng Plant Sit•• Wilt of Hull Road 

Ctlemical 

Benzo (3) anthracene 
BenzD (a) pyrena 

Benzo (b) f1uoranthene 

B~nzo (k) f1uoranthene 

OibenzO(a,h) anthliilcene 

Incleno(I.2.3--cd)pyrene 

Arsenic 

(Tot31) 

BenzD (a) antt1racene 

Benzo (a) pvrene 

Benzo (b) f1uoranlt1ene 

Benza (k) f1uorantt1ene 

OibenZO(a.t1) antt1racene 

lndeno( 1.2.3·cdlpyrene 

Anenic 

(To'.I) 

Benzene 

Arsenic 

(To'al) 

arbazole 

IArsenlc 

(Total 

Carcinooenic Risk Chemical Non-Carcinogenic H;zard Quotient 

Exposure ExposureIngestion Inhalation Oennal Primary Target Organ Ingestion Inhalation Dermal
Routes Tolal Routes TO'al 

S.87E-OB B.04E-OO 1.BtE-04 t.B7E-04 

3.27E-OS 3.3BE-OB 8.97E-04 9.29E-04 

B.31E-OB B.SOE-OO 1.·73E-04 t.BOE-04 

2.B3E-07 2.70E-tO 1.16E·05 t.10E-OS 

2.4BE-OB 2.S3E-09 7.0tE-OS87BE-OS 

3.4SE-OS1.2BE-08 t.29E-09 3.SBE-OS 

4.74E-07 t.1BE-08 1.BBE-OB 2.3BE-08 Arsenic HyperplgmentalionIKeratosis 8.8BE-04 NA 2.9SE-03 3.84E-03 

Copper Gastrointestinal tract S.OtE-03 NA 1.77E-03 B.78E-03 
_NAIron Liver B.40E-03 S.91E-03 1.43E-02 

4.03E-OS B. t8E-08 1.3SE-03 1.40E-03 (Total) t.43E-02 NA 1.08E-Q2 2.49E-02 

4.08E-06 4.20E-09 1. 12E-04 1.16E-04 

2.04E-05 2.l0E-08 S.B1E-04S.60E-04 

3. tSE-OO 8.40E-OS B.7IE-OS3.0BE-Oe 

t.2tE-07 t 2SE-tO S.40E-OBS.37E-OB 

290E-Q41.02E·05 1.05E·OB 2.80E-04 

t.40E-08 I UE·OQ 3.8SE-OS 3.90E-OS 

4.4BE-07 1.7BE-08t.OOE-08 2.22E-OB Arsenic HyperpigmentatlonlKeratosis 8.32E-04 NA 2.77E-03 3.B1E-03 

Iron Liver B.70E-03 NA 4.72E-03 1.l4E-02 

3.07E-OS S.13E-08 t.08E-03 t.t2E-03 7.S3E-03 NA 7.49E-03 I.S0E-02(To'.I) 

1.72E-OB NA t.43E-07 t.87E-08 

1-mett1y1napt1tt1alene Blood 1.13E-Ol NA NA 1.l3E-Ol 

2-meltlylnaphtt1alene 2_3SE-OlBlood NA NA 2.3SE-Ol 

Naphthalene Blood 1.57E+OO NA 7.OSE-Ol 2.27E+OO 

Phenanthrene Blood 3.42E-02 NA 8.28E-02 1. t7E-Ol 

HyperplgmentatlorV'Keralosls 4.80E-02 NA 4,89E-02~rsenlc NA 

Chromium 1.17E-OlNone Identmed NA t.94E-Q2 t.37E-01 

2.B2E-OS NA NA 2.82E-05 Iron Liver 1.07E-Ol NA NA _t,~~.-O.~_ 
O.OOE+OO t.43E-072.79E-OS 2.81E-OS (Total) 2.22E+OO O.OOE+OO 8.07E-Ol 3.03E+OO 

3.9tE-08 NA NA 3.9tE-08 

~-methytnapnlnalene Blood 1.22E-O' NA NA 1.22E-01 

Oibenzoruran NA 3.42E-Ol NA NA 3.42E-C' 

Naphthalene Blood NA 3.07E-Ol 1.28E+OO8.81E-O' 

2.B2E-OS NA NA 2.B2E-OS Arsenic HyperplgmenlalionIKeratosis 4.89E-Q2 NA NA 4.B9E-02 

Iron LIver t.S3E-Ot NA NA 1.S3E-Ot -
3.01E-OS o.ooe+oo O.OOE+OO 3.01E-OS 1.55E+OO O.OOE+OO 3.97E-Ol 1.94E+OO(To'al 

Total Risk Across All EXpOsure Routes 2 SBE-03 TOlal Hazard Inde.. Across All Exposure Routes S.OlE+OO 

TOlal Blood HI = 4.13E+
 

Tolal Liver HI = 2.8BE
 

rlsktablesWest 11 25 02.xls. TABLE S-10.5. 11/27/02 



._Jl[' TABLE 7-12 

------~ 

TABLE 8·10.6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Nocatee Former Creosote Wood Treating Plant Site ~ West of Hull Road 

Scenerio Timeframe: 

Receptor Population: 

Receplor Age: 

Currenl 

Construction Wor1<er 

Adult 

Medium 
Exposure 
Medium 

Exposure Point Chemical 

(T 

Carcinogenic Risk 

risktablesWest 11 25 02.xls. TABLE 8-10.6. 11/27/02 



TABLE 8·10.7 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR cope. 
REASONABLE MAXIMUM EXPOSURE 

Nocat.. Fonner Creo.at. Wood rrwlltlng Planl Sit•• W..t of Hull ROild 

" 
Scenarla Tlm.tram.: 
Reeaplot' Population: 
Race tot' A .: 

Futur. 
R.,lcIenl 
Adull 

E:llposurll CaJ"Clnogel'\lC Risk Chemical Non-CarcInogenic Hazard QuolienlMedIum ChemicalEJ:potuta Polnl 
Medium 

Exposure Exposure
Inhalallon Dermal InhalalionInga51ion Ingellion DermalPrimary Targel Organ 

Routes Tolal Rool.. Tolal 

Sod $urtacll $cd 81lnUi (a) .nUvac:ll.... 4.05E·Og 1.67E·04 2.Former Creosote Plant Area 1.SeE-OS 

BenlD (a) pyre". a78E-OS 2.28e·08 1.04E-03 

1.70E·05 4.37E·OQ 2.01E-04 2.BertlO (b) nuor'n!hene 
135E-05Benlo (k) nuoranlhene 1015E·07 1.62E·10 

1.70E·og 7.85E·05Dlbaruo(a.h) anllTacene 8.62E-06 

4.401E-05Ind.no( 1.2.3..cd)pyrene 3 J8e-08 e70E·l0 
8.05E-03 .7.78e·og 2. 18E-06 Hyperpigmenl2lliorVKeratcsis 2.48£-03 NAArsenic 1.26E·06 3.57£-033. 'enic 

Glatroinlestinal IrKt 1.40E..Q2 NA 1.82E-022.13E-03PI'"' 
Ltv.. NA2.35E-02 7.15E-03 ._-~.~!~:cp-

1T0talToisl 4.115e-06 1.seE-03 4.00E·02 NA 129E-02 529E·02132E·04 

BoOla (8) anlt...cene 110E-OS 2.82E-og 1.30E·04Surface SolI Borrow PII At.aSo' 
5.cQE-05 1.41E-08 e.50E-04Ben.zo tl)pyreM 

Benzo (b) nuorlnlhene 823E-08 2. 12E-09 97eE·05 l06E-04 

638E-11 e 55E-~S.nzo (ll,jlluOflnlhene 326E-07 15 23E-08 

Dlb.nZO(I,hllnllYlIC.ne 2.74E-05 7015E-00 3.25E-04 353E-04 

4.e5E-05377E-06 0.71E-10Indeno(1.2.3-cdIpyren~ ".47E-05 

7.31E-og 3.25E-oe N>en~ HyperplgmenlaliorVKeralo.is NA 5.eeE-03AlselllC 1.20E-OO 2.06£-06 2.33E-03 3.35E-03 

Iron 1.e8E-02 NALIYe< 570E-03 2.45E-~ 

(Tolal1.26E-03 1.38E-03 2.11E-02 NA 3.02E-02Tolal 1.07£-04 3.45E-08 iii oeE-03 

92'6E-OO 8el'\Zerw 1.SSE-OI 1.55E-01 311E-01Groundw.ter Inl«m.chlle GW Bonlen. 4153E.06 4.63E-0l5 NA NAIniermed'ial. GW "ood 
1-melhytnaphthal.,.. 3.15e-013.15e-01 NA NA"ood 
2-melhytnaphthalene NA 8.58e-01e.58e-01 NA"ood 

NA 1.76E-01~enlllphihene Llv. 1.78E.Q1 NA 

Acen.phlhyt.,.... 1.Q2E-01 NA 1.92£·01NA"ood 
Fluorene 1.18£-01 1.1ee-01NA NA"ood 
N.phthal.ne 4.38£+00 8.81E+00NA 4.23E+00,,-
PhonantlYene Q.5Qe-02 NA 503E·014.1i17E-01"ood 

7.05E-OS Arsenic HyperplgmentaliorJKerllo.I, 1.37e-01Arsonic 706E-05 NA NA 1.37e-01 NA NA 

CtYomium 4.11E-01Norw Idlnlir~ 3.20e·01 NA 8.22E·02 
I",n 3.00E-01 NALiwr NA ..3·~~-9~_ 

(Tolal(Tolal O.ooE+oo 7.97e-05 e.Me+oo 1.55E-01 1.18E+01751E-05 4.e3e-08 481E+00 

1-meltlytnaphlhale,... NAShallow Ofoundwll.. 2.33S·01 2.33E-01Shallow GrQundwlter NA,,
2-methytnapttthalene 3 42£-01 3.42E-01NA NA"ood 
,A,clnaphthytene 1 08E-01 NA 108E-01NA"ood 

Car1:Iazole 1.05E-05 NA NA 1.05E-OS 

Dlbel'\Zofur.n NA a.Sg£-01 NA a.5QE-01NA 

N.phlhalene 2 47E+00 NA 485E+002.3tlE+OO"ood 
NA At~nIC 1.37E-01ArseOlC 70SE-05 NA 7.OSE-OS HyperpigmenlltionIK...toSl' 1.37e·01 NA NA 

Chromium Ncrwldenlilied 4.57E·02 NA ,. 14E-02 5.71E·02 

4.29E-01 NA 4.29E-01'",n NALN" 
Tolal 7.11e+00Tala! e.10e.QS o.ooe+oo o ooE+OO e.10E-oS 472E+OO O.ooE+oo 2.39E+00 

Tolal Risk AerO,. All EllpoSUr. Roules 322E-03 Tolal Hazard Indl)! Aeross All Exposure Roules 1.90E+01 

Tolal Blood HI :r 1.63E+01
 

Tola! LiYer HI· 9.32E-01
 

risklab.lesWesl11 25 02.xls. TABLE B-10.7. 11127/02 



TABLE 8-10.8 

SUMM,4RY OF RECEPTOR RISKS AND HAZARDS FOR cope, 
RE.A90NABlE MAXIMUM EXPOSURE 

Noe-t.. Fo"";.r Cr.o.ot. Wood 'r.'ling Plant Sit•• W••t of Hull Road 

." 
Scenario Tlmefram.: 

Rae-ptor Population: 
Roce lor A e: 

Fulura 

Resident 

Child 

Madium 
E:-posur. 

E)lPQsure Point Chemica] Carcinogenic Risk ChemIcal Non-CarcinogenIc Hazard QuoUenl
Medium 

Ingeslion Inhalallon D«m~ 
Exposure 

Pnmary Targel Ol"Qan Ingestion !nhalllhon Dermal 
E:-posure 

Routell Tolal Routa. Tolal 

50,1 Surlace Sod Former CreoSOl. PI lin' Ar.a Ben~o (a) anltvacene 368E·05 3.55E·09 1.07E·04 144E·04 

Ben.zo (I) pyrana :2 05E·04 UI6E-015 596E·04 801E·04 

gen.z0 Ib) f1uor.nlt.". 3 96E·05 382E:09 115E·04 1.55E·04 

Benzo (k) nuoranthene 1.&5E·oe 1.59E·10 7.74E·06 Q 3QE·Q8 

DLb.nZC(I,h) anlt'l"ac.ne 1.54E·05 1.4ge·0; 4 5OE-05 e 04E-05 

lrldano( 1.2.3·cd )pyrene 7 SQE·06 781E·10 230E·05 309E·05 

Ar,emc 2.QSE·06 6 SlE·OQ 125E·06 423E·06 ArseniC Hyperplgmenl.llorVKeratoSls 2.31E·02 NA 15115E-03 313E·02 

Copper Gaslroint.sllnallracl 1.31E..()1 NA 4 S9E·03 1.315E-01 

Iron Liver 2.1Qe-01 NA 1.64E-02 _!:~~~~~ 
ol~ 2.72E-04 3.84E-08 896E-04 Tolal 3.74E-01 NA 2.9SE-02 41.03E-01 

Soil Surface Soli Borrow Pil Al"aa 8anzo (a) enllYae.rw 2.56E·05 2.417E-09 1.45E·05 

Sanzo (a) pyrane 1.215E·04 1.24E·08 3. 13E-(14 

Benzo (b) nuoranlhrlne 1.92E-05 1.85E-oi S.SiE-05 
Sanzo (k) nuoranlt.rw 7.80E-01 7.33E-11 3.57E-08 

Dlbenzo(l.h) .nt!vaeene B.40E-05 6.1BE-OQ 1.B6E-04 
lndeno( l.2.3-cd)pyrena 15.eDE-m 15.49E-10 2.seE-OS 

Arsanlc 2.7iE-DB e.3lilE-()g 1. 11E-oe Hyperplgm.nl~llorVKer'IoSIS 2. 17E·02 NA 7.e9E-03 2.114E-02 
liver 1.75E-01 NA 131E·02 1.S8E·01 

Tol81 2.4C1E-04 3.02E-08 7.20E-04 Total) 1.Cl7E-01 NA 2015E-02 2.18E·01 

Qruul!lJw.I•• 11l1.lInw.,.llII'JW lnhtrm«llill. GW B-nze..... Z TOE-08 NA 402E·Ol Blood 362E·OI NA 539E-02 416E·01 

1·melllyln.phlhatalW Blooo 735E-01 NA NA 135E-01 

2.m.lhvlnapnlh81ane Blooo 1.53E+00 NA NA 1.53E+00 

AcanaphlMna LN" ".16E-01 NA NA 4115E-Ol 

AcenaphlhY'ane Blooo 447E-Ol NA NA ".41E-01 

Fluorene Blooo 2. 72E·01 NA NA 2.72E-01 

N.phlhill.ne Blood 1.02E+01 NA 8.215E"00 1155E+01 

Phenanlhrene Blooo 2.24E·01 NA CI.73E·01 1.20E+00 

Arsenic 41'E-05 NA NA HyperpigmentatlorVKeralosl. 3.20E-01 NA NA 3.20E-Ol 
None IdanUned 7.87E-01 NA 1.85E-01 Q.52E-01 

L'- 7.01E-01 NA NA -.!.:.~.1~-0! __ 

ol~ 4.38E-(l5 O.ooE+OO 4.02E·07 Totaf 1.80E+01 O.OOE+OO 9.49E+OO 2.56E+01 

Grounctw.l. Shallow QrOUO(Jwal_ Shallow Groundw.l_ Blooo :i.43E-01 NA NA 5.43E-01 

B'ooo 7.Q9E-01 NA NA 7.geE·01 

BIOOO 2.53E-01 NA NA 2.53E·01 

Carbazole e.14E·Q8 NA NA 

NA 2.24E+OO NA NA 2.24E+OO 

Blooo 5.75E+00 NA 4.66E+00 1.04E+01 

ArsenIC 4.11E-05 NA NA HypetpigmentatlorVKer.tosls 3.20E-01 NA NA 3.20E·01 

L.- 1.ooE+00 NA NA 1.00~.OO 

(TOlal 472E-05 O.ooE+OO O.ooE+OO Tolal 1.0QE+01 O.ooE+oo 4.66E+OO 1.56E+Ol 

4.11E·01 

'. 

Tolal RISk Across All E)lposur. Roula TollII Hazard Ind•• Acro" All E)lposura Routes 

NA • Not Appllcabl. ToIlll Blood HI .. 3.51E+01 

Tolal LIVer HI- 2.64E+DO 

Tola:! SkIn HI • 7 DOE-01 

risktablesWest 11 25 02.xls. TABLE 8-10.B. 11127/02 
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TABLE 8·10.9 RME
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
 

REASONABLE MAXIMUM EXPOSURE
 

Nocatee Fonner Creosote Wood Treating Plant Site • East of Hull Road
 

u. 

Scenerlo Timeframe: 

Receptor Population: 

ReceDtor Age: 

Current 

Recreational 

Adult 

Medium 

Soil 

Exposure 
Medium 

Surface Soil 

Exposure 
Point 

Oak Creek - Floodplain 

IWater 

Sediment 

ISurface Water 

Sediment 

IEast of Hull Road 

Ditch 

Sediment Sediment Downstream 

NA =Not Applicable 

Chemical 

Benzo(a)anthracene
 

Benzo(a)pyrene
 

Benzo(b)fluoranthene
 

Benzo(k)fluoranthene
 

DibenzO(a,h)anthr~cene 

Indeno(1.2.3-cd)pyrene 

(Total) 

UNOCOPCs 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

(Total) 

Benzo(a)pyrene 

Dibenzo(a.h)anthracene 

(Total) 

Carcinogenic Risk 

Exposure
Ingestion Inhalation Dermal 

Routes Total 

9.51E-07 6.99E-14 1.13E-05 1.22E-05 

4.75E-06 3.50E-13 5.64E-05 6.llE-05 

1.37E-06 1.01E-13 1.62E-05 1.76E-05 

4.l6E-08 3.06E-15 7.95E-07 8.37E-D7 

7.73E-07 5.68E-14 9.l6E-06 9.93E-06 

5.65E-07 4.l5E-14 6.69E-06 7.26E-06 

8.45E-06 6.21E-13 1.00E-04 1.09E-04 

I NA I NA I NA I NA I 
1.47E-07 - 3.43E-06 3.58E-D6 

9.51E-07 - 4.08E-06 5.03E-06 

4.75E-06 - 2.00E·05 2.48E-05 

1.37E-06 - 3.56E-06 .4.93E-06 

7.73E-07 - 1.48E-06 2.26E-06 

7.99E-06 - 3.26E-05 4.06E-05 

8.67E-08 - 9.37E·07 1.02E-O: 
1.99E-07 - 2.l5E-06 2.35E-06 

2.B8E-07 - 3.09E-06 3.3BE-D6 

Total Risk Across All Exposure Routes 1.53E-04 

risktablesEast 11 25 021.xls. TABLE 8-10.9.11/27/02 



TABLE 8-10.10 RME
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
 

REASONABLE MAXIMUM EXPOSURE
 

Nocatee Former Creosote Wood Treating Plant Site - East of Hull Road
 

Scenerio Tlmeframe: 

Receptor Population: 

Receptor Age: 

Current 

Recreational 

Youth 

Medium 
Exposure 
Medium 

Exposure 
Point 

!Soil Surface Soil Oak Creek - Floodplain 

Water Surface Water East of Hull Road 

ISediment Sediment Ditch 

Sediment Set.Jll1If~nl Downstream 

Chemical 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Dibenzo(a.h)anlhracene 

Indeno(1.2,3-ed)pyrene 

(Total) 

,No COPCs 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)ftuoranthene 

Dlbenzo(a,h)anthracene 

(Total) 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

(Total) 

Carcinogenic Risk 

Ingestion Inhalation Dermal 
Exposure 

Routes Total 

1.06E-Q6 7.77E-14 1.25E-Q5 1.36E-05 

5.28E-Q6 3.88E-13 6.26E-05 6.79E-Q5 

1.52E-Q6 1.12E-13 1.80E-Q5 1.95E-05 

B.58E-07 6.31E-14 1.02E-05 1.10E-05 

6.27E-07 4.61E-14 7.44E-06 B.06E-06 .....  .._...... ... 
9.34E-06 6.B7E-13 1.11E-04 1.20E-Q4 

NA NA NA NA 

2.44E-Q6 - 3.81E-06 6.25E-Q6 

1.82E-Q6 - 1.96E-Q5 2.l5E-Q5 

8.91E-Q6 - 9.64E-Q5 1.05E-Q4 

1.58E-06 - 1.71E-05 1.87E-Q5 

6.93E-OB - 1.21E.:o6 1.28E-QB 

6.60E-07 - 7.l4E-06 7.BOE-06 ....... _------_ ... 
1.55E-05 - 1.45E-04 1.55E-04 

9.63E-OB 

2.21E-07 

3.17E-07 

-
-
-

1.04E-06 

2.39E-06 

3.43E-06 
__~";;_~~~:J 

3.75E-06 

Total Risk Across All Exposure Routes 2.78E-Q4 

risktablesEast 11 25 021.xls, TABLE 8-10.10, 11/27/02 



TABLE 8-10.11 RME
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
 

REASONABLE MAXIMUM EXPOSURE
 

Nocatee Former Creosote Wood Treating Plant Site • East of Hull Road
 

Scenerlo Tlm,frame: 

Receptor Populallon: 

Receptor Age: 

Current 

Construction Wol1ler 
Adult 

Medium 

Soil 

Exposure Medium 

Subsurface Soil 

Exposure 
Point 

Chemical Carcinogenic Risk Chemical Non-earcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 
Exposure 

Roules Total 
Primary Target Organ Ingeslion Inhalation Dennal 

Exposure 
Roules TOlal 

Easl of Hull Road Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anlhracene 

Indeno(1.2.3-cd)pyrene 

(Total) 

4.46E·06 

2.16E-Q5 

3.13E-06 

1.67E-Q5 

B.B2E-07 

4.67E-05 

4.78E-l0 

2.31E-09 

3.36E-l0 

1.79E-Q9 

9.45E-l1 

501E-Q9 

1.27E-05 

6.16E-05 

B.97E-06 

4.76E-05 

2.52E-06 

1.33E-04 

1.72E-05 

B.32E-Q5 

1.21E-Q5 

6.43E-05 

3.40E-06 

1.BOE-Q4 

-Melhylnaphthalene 

2·Melhylnaphthalene 

Fluoranthene 

Naphthalene 

Phenanthrene 

(Total) 

Blood 

Blood 

NeurologicallLiverlblood 

Blood 

Blood 

6.81E-02 

1.06E-Ol 

622E-02 

1.60E-Ol 

1.67E-Ol 

5.62E-Ql 

-
-

-

B.96E-04 

9.36E-04 

1.B3E-Q3 

1.22E-Ol 

1.B9E-Ol 

2.B7E-Ol 

2.B5E-Ol 

2.9BE-Ql 

1.lBE+OO 

1.90E-Ol 

2.95E-Ql 

3.49E-Ql 

4.46E-Ql 

4.66E-Ql 

1.75E+OO 

Tolal Risk Across All Exposure Roulesl I.BOE-04 TOlal Risk Across All Exposure Roules 1.75E+OO 

Tolal Blood HI = II II1.75E+OO 

risktablesEasl 11 25 021.xls. TABLE 8-10.11, 11/27/02 
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cecwQ llat.frame:__Pop_ .. 0: 

-. 

Soil 

1><0.......... 

G._ 

Eloix-r. f,IodUr 

Suff_SoI 

Intwmedlate 0l0l0ftdw0l~ 

SIMIow Gro~I" 

TABLE,·,o.I1RME
 
SUIIMARY OF RECEPTOR RISKS ANO HAZARIlS FOR cope.
 

REASONABLE MAXIMUM EXPOSURE'
 
HocatM Form.r er.oeote Woo4 Tfaallng Planll"_ • En. ot Hull Road 

~... PllH 

Eost of Hull Rood 

Eulol Hull Rood 

EGIt of Hul Ro.:i 

a-JcoI - ~-
............ Conn.. E>c>o

Roua,Tolal 

CIlomlcol 

_IIIYTargol Org.. 

~-~ .... 
Ingollion - Donnol E>poan 

Row. Total 

10'-.... 
fBo-<.

2.77E.os 
a,(10E4 

4.a3E~t I 

5.e5E-" 

'.7:IE.os 
'.50£007 

7.50E.os 
I.04E4 

Atocnlc Hyperplgmenlal6orJlCoralalfs 5.~E-42 - 7.75E-42 t.:JIE-Q1 

_')Pl'Ono 2.4OEoOlI '.nE·13 2.l5E.os 3.0gEo05 
ilon>ll(b)lluotw<hono 3.44Eo07 2.~E·" '.0IE4 '.'2EoOlI 
8eND{k_.....no 1.6JE4 . '20E.15 112E007 3.211E007 -
DianzD{.,h)MU'lJ-=-" 
_ ....(1.2.~ 

iTotal 

, ......!h',NplIIhoIono 

~.....-iAt_ol
~.)P)ltllO 

2.B4E-ll7 
UOEo07 
310Eo05 

-
-

5.OIIEo05 

'.411EoOll 
2.2eEo05 

. 2.09E·" 
t.33E·'4 

"see." 
--
-
-
-

3.37Eo08 
2.14C.Q15 
B.e7E005 

--
UIIE-04 
l.114E-o:l 

3.65E008 
2.32E4 
l.tee·Dot 

--
..OIIEo05 
I.I'Eo04 
U8E-ll3 

cTOlel 

1-Mo..,No........... 
•......jNp/l.. lIilrn. ....,.. 

Illood-Ii_._..... 5.~E0Q2 

'.22£00' 
2.UE-lll 
U8EoO' 

-
---

7.75E002 

-
--

I.:ne-ol 
'.22EoO' 
2.aeE-ll. 

'.'BEoO' 

8onm(tlJIUnnOlItio Ul2£oOlI - 1.43E.Q4 1.45E-04 

~ - - - - FU>..... Blood 1.37£-0' - - 1.37E-ll1 

""" NaphIhoIono 
_onIInno 

-
-' -

-
--

-
-
-

-
-
-

.... 
Nap/lIlIoIIno 
_.no 

Lhot 
BIoocI 
8Iood 

U'EoQl 
5.07£+00 
lI.85EoOZ 

-
--

-
UOE+OO 
3.~1 

1.olEoOi 
I.ll8E+OO 

'.2.EoO' 
IT.... a.C18E-05 - t.Q6EoQ3 2.05Eo03 iTo'" 5....E+OO - 5.25E-OO 1.'2£+0' ,......~ 

-MI'~Ie"

1--_.. 
~"I"IIC 
ao"""", 

--
-

, 2QE·Q4" 

i.l4E-oD 

-
-
.. 
.. 
" 

-
.

-
-

-
-
.. 

620E-GI 
g , ..e.oe 

'·Melhp,aphlhaleno 
.w.th~hIn'18rw 

Ac.nacnll'lell. 

N",", 
a_nano 

8IoocI 
Blood 

"'", 
H~'IlIQft'\.m.IJOl'VKCHatOIi:l 

·2.05E-ll1 
2.ll7E-ll' 
, .•iE-o, 
,.21E.~ 

3.2I1EoO' 

-----

-
-
.. 

-
-

2.05EoOl 
2.117EoO' 
1.42E-01 

'.2IE·00 
3.2IIEoOl 

EMnZD(e)..uwae-he 2."'Eo05 - I.2:1Eo03 1.3E-o:l 

8onm(')Pl< 1.51e..Q4 - 1.000E·02 1.''E-02 
_lb)!luoI_ 2.'7E-G5 - 113E-03 .18E-03 
aenzot'o)QuorIhIl"eerIe 1,000-oe - - 1.OJE~ 

DilonmI....I"'''''_ I 03E.Q4 - 101E002 2.02E002 
FUor... - - .. - ftuotlllO Blood '.II4EoOl - '.II4E-llt 
Indono( I .2,:kd)P\<O.. 1.23E-llfI - 1.t1E-03 1.12Eo03 
Iron 

~- -
- -

-
-
-

-
-

,on 

NoplIIhaiono 

1M.- 1.75£+00 
2.10E001 - -

2,51EoOI 
1.75E+OO 
5.12EoO' 

- - - pIIononllw.no 8IoocI ,.78EoO. - '.23EoO. 1.10E+OQ 
lTotoil U7E-C4 - 3.52E-ll2 

, 
TDl.IIIRUI!,Aao•• AI~.Rout'.1 

3.II'E002 

3.83E..o2 

!Toto! •.50E+OO - t.l7E+OO 5.18E+OO 

Tot"R1"IooA",~..... _ •••;t= 
Ta!llBIood HJ. '.32£<01 

TolllLMrtu

ToIIISkmHla 

00 
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TABLE a..10.13 RME
 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR cope.
 
REASONABLE MAXIMUM EXPOSURE
 

Hoc.i.. Form.r CreoaOC. Wood T....lm.nl Plant Site 

Qlnerio Timer,......: Currenl
 

-=-ptor Populallon: R.s.idenU•
 .. 
Child 

So' 

Grou"""". 

Exposure 
v..dll.lm 

Surf.-ceSori 

Inlermedl.la Groundwater 

EllpoSUte 

Enl of Hull Road 

East 01 Hull Road 

Point 

70'0/ 

ITolli11 

~n~.)anl.tyac.,... 

Ionzo(o)weno 

~nzo(b)tlUOtanlhl.. 

~nzo(k)tllJOC'anlhene 

Jlbtinzo(a.h)enttW'8ICM'* 

ndeno(1.2.3-cd)pyreM 

BenZO(.)enltV'aca,.. 

Benzo,.)pyra,.. 
Benzo(b)'luOl"anlhe.... 

(Tolai 

Indeno( 1.2.3-cd)pyrene 

e.NO(a)anlhrac.ne 

Benzoja)wane 

e.nzo(b)ftuoranlha'" 

DlbenZO( ••h)anlt'l'acene 

Benz..... 

Ar..nle 

Ingestion 

6.48e-05 

7.23E-05 

UI9E·08 

2.00E·og 

1.32E·08 

1. 12E·og 

1.age·07 

S.80E-otl 

803E-07 

3.8Oe·08 

0.03E-07 

4.21E·07 

7.ne-05 

5.52E-04 

4.00e-05 

1.90E-04 

1,72E-05 

a.ooE·05 
1.44E-05 

8.00E-OS 

5.88E-otl 

·).82E·04 

Carcinogenic Risk 

InhalallOn 

4.22E-l1 2.71E-05 

4.2SE-ll 

1.21£·07 

3.77E-06 

5.39E-07 

4.48E·07 

2.83E·07 

5.10E·0& 

323E-05 

9.11E-05 

1!I ooE-04 

6.g8E-05 

£I81E-04 

521E-14 

1.55E·13 

2.21E·'" 
1.05E·15 

1.03E-'. 
1. 18E·14 

2.00£-13 

1.06E·02 

8.48E-07 

2.02E-05 

1.14E-04 

1.ooE-04 

£I.&4E-03 

544E-04 

1 OOE-02 

ChemICal 

E.lposure 
Routes Tolal 

Inhalalion Dorm.. Exposur. 
Roule. Tolal 

~ 17E-05 Arsenic Hyperpl!ilmenl~lionIK..alosis 1.67£+00 703E-01 2.38E+00 

1.87E+00 

Hyperpigmenl81iorVKeralosis 9.16E-Ol 

2.&5E-01 

6.8eE-01 

2.02E-01 

2.09E-01 

320E-01 

g.16E-01 

7.03E-01 2.38E+00 

8415E+01 7.84e+Ol 

8.WjE-Ol a.55E-01 

653E+01 

3.7SE-Ot II 

I 853E+Ol r;'~O:;E:O;·l1 

= 

375E·01 

2.ese:-01 

8.eee-Ql 

2.02E-01 

2.09E-01 

3.20E.ol 

118E+01 

1.&OE.(Il 

1.37E+01 

I 1.SOE+Ol I 

live 

liver 

B,_
B,_ 
B'_ 
81_ 

....

3. 16E-07 

9. 37E-oe 

1.34E·re 

3.eoe·oe 
1.1,E·06 

7.03E-07 

1.29E-05 

t O5E-04 ToleJ 

ArsenIC 

l-Me!hylNlphtha:lel'lll 

2-Methyln21phlh;llene 

Al:.en.phlhene 

Acenaphlhylene 

Fluorene 

911E-05 

e ooE-04 N.ptllhale..... 

6.£I8E-05 Phenanlf'l'el'lll 

I'",n 

981E·04 TOlanl 

1 12E-02 

4.7Qe-01 

8.23E-01 

330E-Ol 

144E-01 

384E-01 

1.10E+00 

2.22E+00 

g 3ae+00 

.09E+00 

1.13E-01 8.75E·Ol 

4.02E-01 

1.81E+00 

2.30E+00 

I 2.4,E·OO r·;~""E:o;-ll 

= 

I 172E+Ot IITo101I1 

3.82E-04 ""Mnic HyperpJomenlalionlKeralosis 9.38E+00 

'",n L..... •.09E+00 

8.53E-08 Bonzono 81_ 762E-01 

3. 74E-05 l-Melhylnaphlh.aleIW BI_ 479E-01 

2.02E-04 2-Melhylnaphlh.alene 81_ 8.23E-01 

1.15E-04 Acenaphlhane 3.30e·01 

Q.geE-03 Acen.phlhyl..... B,_ 144E-01 

Fluorene Blood 384E-01 

54QE-04 Naphlhalene BI_ a.07E-01 

Phenanllvene BI_ 4.1eE-Ol 

2.98E+00 

To\a1 Rls~ A.crtl1lo$ AJI E,;po$ur~ RQutes.~ Tot. Risk ~ss NI E!t.pOSI.Jc. R()ut~s \ 02E"'02 

Totlll Blood HI

Tol.lrvar HI. 

Tal. SklnHI-

HHRA Tables 8 10s.x15, TABLE 8-10. '3,11127/02 



TABLE 7-20
 

cac Cleanup Goals (P9 2 of 2) 
Oak Creek Area 

SUBSURFACE SOILS (2' bls to 
SURFACE SOILS (0 to 2' bls) water table) SEDIMENT GROUNDWATER 

Health
Health-based Cleanup based 

TEF Cleanup Goal Health-based Cleanup Goal Standard SLERA Goal Standard 
Contaminant Factor (ppm) Standard Basis (ppm) Basis (ppm) Basis (ppb) Basis 

1-Methylnaphthalene 3.1 Fl SCTl(LeaCh) 3.1 Fl SCTl(Leach) -- 2,3 EPA Reg 4 

2-Methylnaphthalene " 8.5 Fl SCTl(LeaCh) 8.5 Fl SCTl(LeaCh) -- 28 Fl GCTl 
Acenaphthene 2.1 Fl SCTl(Leach) 

" 2.1 Fl SCTl(Leach) -- 20 Fl GCTl 
Acenaphthylene 27 Fl SCTl(LeaCh) 27 Fl SCTl(Leach) -- 210 Fl GCTl 
Anthracene 2,500 Fl SCTl(LeaCh) 2,500 Fl SCTl(Leach) -- 2,100 Fl GCTl 
Benzo(a)anthracene 0.1 * 0.8 Fl SCTl(Leach) * 0.8 Fl SCTl(LeaCh) -- 0.05 Fl GCTl 
Benzo(a)pyrene 1 * 0.1 Fl SCTl(ReSident) * 8 Fl SCTl(LeaCh) -- 0.2 MCl 
Benzo(b)f1uoranthene 0.1 * 2.4 Fl SCTl(LeaCh) * 2.4 Fl SCTl(LeaCh) -- 0.05 Fl GCTl 
Benzo(g,h,i)perylene 2,500 Fl SCTl(ReSident) 32,000 Fl SCTl(LeaCh) -- 210 Fl GCTl 
Benzo(k)fluoranthene 0.01 * 24 Fl SCTl(LeaCh) * 24 Fl SCTl(Leach) -- 0.5 Fl GCTl 
Carbazole 0.2 Fl SCTl(LeaCh) 0.2 Fl SCTl(LeaCh) -- 1.8 Fl GCTl 
Chrysene 0.001 * 77 Fl SCTl(LeaCh) * 77 Fl SCTt(LeaCh) -- 4.8 Fl GCTl 
Dibenzo(a,h)anthracene 1 * 0.7 Fl SCTl(LeaCh) * 0.7 Fl SCTl(LeaCh) -- 0.005 Fl GCTl 
Dibenzofuran 15 Fl SCTl(LeaCh) 15 Fl SCTl(LeaCh) -- 28 Fl GCTl 
Fluoranthene -::' 1,200 Fl SCTl(LeaCh) 1,200 Fl SCTl(LeaCh) -- 280 FlGCTl 
Fluorene \ 160 Fl SCTl(LeaChl 160 Fl SCTl(Leach) -- 280 Fl GCTl 
Indeno(1,2,3-cd)pyrene 0.1 * 6.6 Fl SCTl(LeaCh) * 6.6 Fl SCTl(LeaCh) -- 0.05 Fl GCTl. 
Naphthalene 1.2 Fl SCTl(LeaCh) 1.2 Fl SCTl(LeaCh) -- 14 Fl GCTl 
Phenanthrene 250 Fl SCTl(LeaCh) 250 Fl SCTl(LeaCh) -- 210 Fl GCTl 
Pyrene 880 Fl SCTl(LeaCh) 880 . Fl SCTl(LeaCh) -- 210 Fl GCTl 
Total B(a)P TEF * 0.1 Fl SCTl(ReSidenl) * 8 Fl SCTl(LeaCh) -- ---
Total PAHs -- -- 10 SLERA --

Site-Specific 
Arsenic 1.4 Site-Specific Leach 1.4 Leach -- 10 MCl 
Benzene 0.007 Fl SCTl(LeaCh) 0.007 Fl SCTl(Leach) -- 1 FlMCl 
Ethylbenzene 0.6 Fl SCTl(LeaCh) 0·.6 Fl SCTl(LeaCh) -- 700 MCl 
Toluene 0.5 Fl SCTl(LeaCh) 0.5 Fl SCTl(Leach) -- 1,000 MCl 
Xylenes (total) 0.2 Fl SCTl(LeaCh) 0.2 Fl SCTl(LeaCh) -- 3,500 EPA Reg 4 

~ -

= Calculated using EPA Regional Screening Levels Equation (Sept 2008 vs) 
Comm =commercial 
--- = No goal established 
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TABLE 7-20
 

cac Cleanup Goals (Pa 1 of 2) 
"

,'\ 
Plant & Peace River FloodDlain Area 

SUBSURFACE SOILS (2' bls to 
GROUNDWATERSURFACE SOILS (0 to 2' bls) water table) SEDIMENT 

Health-.- Cleanup basedHealth-based 
Cleanup Goal SLERA Goals StandardTEF Cleanup Goal Health-based Standard 

Basis 

1-Methylnaphthalene 

Basis Basis (ppb)Contaminant Factor (ppm) Standard Basis (ppm) (ppm) 
EPA Reg 4 3.1 2.33.1 Fl SCTl(Leach)Fl SCTl(LeaCh) 
FlGCTl 

Acenaphthene 

282-Methylnaphthalene 8.5 8.5 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
Fl GCTl 

Acenaphthylene 

2.1 202.1 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
Fl GCTl 

Anthracene 

21027 27 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
FlGCTl 

Benzo(a)anthracene 

2,1002,500 2,500 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
0.05 Fl GCTl 

Benzo(a)pyrene 

0.1 0.80.8* * Fl SCTl(LeaCh)FL SCTl(LeaCh) 
MCl 

Benzo(b)fluoranthene 

0.21 0.7 8* Fl SCTl(Leach)* Fl SCTl(comm) 
0.05 Fl GCTl 

Benzo(g,h,i)perylene 

0.1 2.42.4* * Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
FlGCTl 

Benzo(k)fluoranthene 

21032,000 32,000 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
0.5 Fl GCTl 

Carbazole 

0.01 2424* * Fl SCTl(LeaCh)FL SCTl(LeaCh) 
Fl GCTl 

Chrysene 

1.80.20.2 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
FlGCTl 

Dibenzo(a,h)anthracene 

4.80.001 7777 * Fl SCTl(LeaCh)* Fl SCTl(LeaCh) 
0.005 Fl GCTl 

Dibenzofuran 

0.71 0.7 * Fl SCTl(LeaCh)* FL SCTl(LeaCh) 
28 Fl GCTl 

Fluoranthene 

1515 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
Fl GCTl 

Fluorene 

1,200 2801,200 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
Fl GCTl 

Indeno(1,2,3-cd)pyrene 

280160 160 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
0.05 FlGCTl 

Naphthalene 

0.1 6.66.6* * Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
14 Fl GCTl1.21.2 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 

Fl GCTl 

Pyrene 

Phenanthrene . 210250250 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
Fl GCTl 

Total B(a)P TEF 

210880880 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
0.7 8* Fl SCTl(C~mm) * Fl SCTl(LeaCh) 

10 SLERATotal PAHs 
Site-Specific 

J 

LeachSite-Specific Leach 1.4 10 MClArsenic 1.4 
1 Fl MCl 

Ethylbenzene 

0.007Benzene 0.007 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 
700 MCl 

Toluene 

0.60.6 Fl SCTl(LeaCh)Fl SCTl(Leach) 
1,000 , MCl0.50.5 Fl SCTl(LeaCh)Fl SCTl(LeaCh) -
3,500 EPA Reg 4 0.2Xylenes (total) 0.2 Fl SCTl(LeaCh)Fl SCTl(LeaCh) 

1 =Calculated using EPA Regional Screening Levels Equation (Sept 2008 vs) 
Comm =commercial 
--- =No goal established 
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Table 9·10
 

Selection of Chemicals of Potential Ecological Concern (COPEC)
 
Surface Soli - Former Creosote Plant Area
 

Nocatee Former Creosote Wood Treatment Plant Site
 

Detection 
Parameter Units Frequency 
VOCs 
Acetone ug/kg 111 

Tetrachloroethene ug/kg 114 

ug/kg 114Xylenes (Iotal) 
PAHs 

ug/kgl-Melhylnaphlhalene 2132 

ug/kg 12/32Acenaphlhylene 
ug/kg 10/35Anthracene 
ug/kg 33/35Benzo(a)anthracene 
ug/kg 34/35Benzo(a)pyrene 
ug/kgBenzo(b)fluoranthene 34/35 

ug/kg 34/35Benzo(g,h,i)perylene 
ug/kg 33/35Benzo(k)fluoranthene 
ug/kg 34/35Chrysene 
ug/kg 20/35Dibenzo(a,h)anthracene 
ug/kg 32/35Fluoranthene 
ug/kg 32/35Indeno(l,2,3-cd)pyrene 
ug/kg 28/35Phenanthrene 
ug/kg 33/35Pyrene 

Metals 
mg/kg 24/24Aluminum 
mg/kg 119Antimony 
mg/kg 12/24Arsenic 
mg/kg 24/24Barium 
mg/kg 1124Cadmium 
mg/kg 919Calcium 
mg/kg 15/24Chromium 
mg/kg 219Cobalt 
mg/kg 819Copper 
mg/kg 24/24Iron 
mg/kg 24/24Lead 
mg/kg 719Magnesium 
mg/kg 919Manganese 
mg/kg 15/24Mercury 
mg/kg 219Nickel 
mg/kg 119Potassium 

519,mg/kgSodium 
mg/kg 419Vanadium 
mg/kg 819Zinc 

.. 

Range of
 
Detected Values
 

86 - 86 
6.4 - 6.4 
7.5'- 7.5 

490 - 1000
 
21.75 - 5505.5
 

5.2 - 376.1
 
8.2 - 46000
 
6 - 65000
 

6.05 - 94000
 
21 - 33000
 
18 - 63000
 
6.8 - 61000 
18 - 16000 
18-47000 
26 - 34000 
4.7 - 701.1 
32-81000 

120-5900
 
3.8 - 3.8
 
1.2 - 91
 

2.3 - 200
 
0.61 -0.61
 
200 - 26100
 

0.79-12
 
1.7-2.5
 

1.525-410
 
79.5 - 16000
 
0.96 -170
 
46.5 - 1660
 

1.7 - 79
 
0.01425 - 0.56
 

6.2 - 6.4
 
220 - 220
 
37 - 137
 
2.2 -9.2
 
4.2 - 250
 

Risk Based 
Screening Level 

SLERA 
HQ COPEC? 

Screening 
Exceedances 

NA NA Yes NA 
10 0.64 No 0/4 

50 0.15 No 0/4 

100 10.00 Yes 2/32 

100 55.06 Yes 6/32 

100 3.76 Yes 4/35 

100 460.00 Yes 29/35 

100 650.00 Yes 30/35 

100 940.00 Yes 31/35 

100 330.00 Yes 31/35 

100 630.00 Yes 28/35 

100 610.00 Yes 29/35 

100 160.00 Yes 13/35 

100 470,00 Yes ' 23/35 

100 340,00 Yes 27/35 

100 701 Yes 15/35 

100 810.00 Yes 29'/35 

50 118.00 Yes 24/24 

3.5 1.09 Yes 1/9 
10 9.10 Yes 3/24 

165 1.21, Yes 1/24 

1.6 0.38 No . 0/24 

NA NA No NA 
0.4 30.00 Yes 15/24 

20 0.13 No 0/9 

40 10.25 Yes 2/9 

200 80.00 Yes 19/24 

50 3.40 Yes 3/24 

NA NA No NA 
100 ,0.79 No 0/9 

0.1 5.60 Yes 6/24 

30 0.21 No 0/9 

NA NA No NA 
NA NA No NA 
2 4.60 Yes 4/9 

50 5,00 Yes 2/9 

NA - Not applicable or not available. 



Table 9-11
 
Selection of Chemicals of Potential Ecol()gical Concern (COPEC)
 

Surface Soil - Borrow Pit Area
 
Nocatee Former Creosote Wood Treatment Plant Site
 

Parameter Units 
Detection 
Frequency 

Range of 
Detected Values 

Risk Based 
Screening Level 

SLERA 
HQ COPEC? 

Screening 
Exceedances 

PAHs 
1-Methylnaphthalene ug/kg 5/12 63  17000 100 170.00 Yes 4/12 
2-Methylnaphthalene ug/kg 4/14 340 - 24000 100 240.00 Yes 4/14 
Acenaphthene uglkg 4/14 450 - 26000 20000 1.30 Yes 1/14 
Acenaphthylene ug/kg 4/12 42 - 175 100 1.75 Yes 1/12 
Anthracene ug/kg 10/14 8.2 - 26000 100 260.00 Yes 6/14 
Benzo(a)anthracene uglkg 14/14 6.4 - 32000 100 320.00 Yes 10./ 14 
Benzo(a)pyrene ug/kg 14/14 7.8 - 16000 100 160.00 Yes 10/14 
Benzo(b)nuoranthene ug/kg 14/14 16 - 24000 100 240.00 Yes 11 /14 
Benzo(g,h,i)perylene ug/kg 13/14 19 - 16000 100 160.00 Yes 11 /14 
Benzo(k)nuoranthene ug/kg 13/14 6.8 - 9500 100 95.00 Yes 9/14 
Chrysene ug/kg 14/14 10 - 33000 100 330.00 Yes 10/14 
Dibenzo(a,h)anthracene ug/kg 10/14 27 - 8000 100 80.00 Yes 7/14 
Dibenzofuran ug/kg 1/2 18000 - 18000 100 180.00 Yes 1 /2 
Fluoranthene ug/kg 13/14 24 - 150000 100 1500.00 Yes 11 / 14 
Fluorene ug/kg 8/14 39 - 44000 30000 1.47 Yes 1 /14 
Indeno(1,2,3-cd)pyrene ug/kg 12/14 37  11000 100 110.00 Yes 81.14 
Naphthalene ug/kg 5/14 54 - 31000 100 310.00 Yes 4/14 
Phenanthrene ug/kg 12/14 7.1 - 140000 100 1400.00 Yes 8/14 
Pyrene ug/kg . 13/14 26 - 71000 100 710.00 Yes 10/14 
Metals 
Aluminum mg/kg 14/14 260 - 4800 50 96.00 Yes 14/14 
Arsenic mg/kg 1/14 1.7-1.7 10 0.17 No 0/14 
Barium mg/kg 14/14 3.1 - 42 165 0.25 No 0/14 
Calcium mg/kg 2/2 513 - 690 NA NA No NA 
Chromium mg/kg 11 /14 1.5 - 8.3 0.4 20.75 Yes 11 /14 
Copper mg/kg 1/2 51.5 - 51.5 40 1.29 Yes 1 /2 
Iron mg/kg 14/14 225 - 6700 200 33.50 Yes 14/14 
Lead mg/kg 14/14 2.8 - 44.9 50 0.90 No 0/14 
Magnesium mg/kg 2/2 91.8 - 92.7 NA NA No NA 
Manganese mg/kg 2/2 3.9 - 6 100 0.06 No 0/2 
Mercury mg/kg 8/14 0.047 - 0.12 0.1 1.20 ( Yes 1/14 
Vanadium mg/kg 1/2 4.3 - 4.3 2 2.15 Yes 1 /2 
Zinc mg/kg 2/2 10.1 -105 50 2.10 Yes 1 /2 

NA - Not applicable or not available. 
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Table 9-12 
Selection of Chemicals of Potential Ecological Concern (COPEC) 

Surface Soil.· Floodplain I Forested Swamp West of Hull Road 
Nocatee Former Creosote Wood Treatment Plant Site 

Parameter Units 
Detection 
Frequency 

Range of 
Detected Values 

Risk Based 
Screening Level 

SLERA 
HQ COPEC? 

Screening 
Exceedances 

PAHs 
1-Methylnaphthalene ug/kg 3113 82 - 4500 100 45.00 Yes 2/13 

2-Methylnaphthalene ug/kg 2116 480·2000 100 20.00 Yes 2/16 

Acenaphthene ug/kg 1116 820 - 820 20000 0.04 No 0/16 

Acenaphlhylene ug/kg 2113 550·1700 100 17.00 Yes 2/13 

Anthracene ug/kg 7116 5.3·69000 100 690.00 Yes 3/16 

Benzo(a)anthracene ug/kg 11/16 5.9 - 100000 100 1000.00 Yes 7/16 

Benzo(a)pyrene ug/kg 11/16 7.3 - 140000 100 1400.00 Yes 8/16 

Benzo(b)f1uoranlhene ug/kg 12/16 17·140000 100 1400.00 Yes 11/16 

Benzo(g,h.i)perylene ug/kg 9116 170 - 98000 100 980.00 Yes 9/16 

Benzo(k)f1uoranthene ug/kg 9116 40 - 52000 100 520.00 Yes 5/16 

Chrysene ug/kg 10/16 89 - 170000 100 1700.00 Yes 8/16 

Dibenzo(a,h)anthracene ug/kg 8116 20 - 21000 100 210.00 Yes 6/16 

Fluoranthene ug/kg 9116 65 - 120000 100 1200.00 Yes 8/16 

Fluorene . ug/kg 3116 23 - 12000 30000 0.40 No 0/16 

Indeno(1.2.3-cd)pyrene ug/kg 9116 64 - 52000 100 520.00 Yes 6/16 

Naphthalene ug/kg 3116 75 - 26000 100 260.00 Yes 2/16 

Phenanthrene ug/kg 10/16 6.7·45000 100 450.00 Yes 5/16 

Pyrene ug/kg 10/16 77 - 210000 100 2100.00 Yes 7/16 

Metals 
Aluminum mg/kg 16/16 309·12000 50 240.00 Yes 16/16 

Arsenic mg/kg 8116 0.59 - 5.2 10 0.52 No 0/16 

Barium mg/kg 16/16 5.4 • 160 165 0.97 No 0/16 

Beryllium mg/kg 119 1.9·1.9 1.1 1.73 Yes 11 9 

Cadmium mg/kg 1116 0.71 ·0.71 1.6 0.44 No 0/16 

Calcium mg/kg 819 77 - 30700 NA NA No NA 

Chromium mg/kg' 12/16 1.5 - 25 0.4 '-62.50 Yes' 12/16 

Copper mg/kg 619 3.5 - 41 40 1.03 Yes 1/9 

Iron 
.' 

mg/kg. 16/16 200· 11000 200 55.00 Yes 15/16 

Lead mg/kg 16/16 2.2 - 310 50 6.20 Yes 3/16 

Magnesium mg/kg 719 190 - 1260 NA NA No NA 
Manganese mg/kg 919 1.3 - 65.6 100 0.66 No 0/9 

Mercury mg/kg 11/16 0.033 - 0.78 0.1 7.80 Yes 5/16 

Potassium mglkg 4/9 150·397 NA NA No NA 

Sodium mg/kg 619 77-415 NA NA No NA 
Vanadium mg/kg 719 3.8·68 2 34.00 Yes 7/9 

Zinc mg/kg 819 5·37 50 0.74 No 0/9 

NA • Not applicable or not available. 



Ta~ __ , :l-13
 
Selection of Chemicals of Potential Ecological Concern (COPEC)
 

Sediment· Braided Stream In Channl(!1
 
CSX • Nocatee, Florida
 

Parameter Units 
Detection 
Frequency 

Range of 
Detected Values 

Risk Based 
,Screening Level 

SLERA 
HQ COPEC? 

Screenil1 g 
Exceedances 

PAHs 
1-Methylnaphthalene uglkg 1/4 6900 - 6900 330 20.91 Yes 1/4' 

2·Methylnaphthalene uglkg 1/6 13000 - 13000 330 39.39 Yes 1/6 

Acenaphthene ug/kg 1/6 16000 - 16000 330 48.48 Yes 1/6 
Acenaphthylene uglkg 1/4 63 - 63 330 0.19 No 0/4 

Anthracene ug/kg 2/6 15000 - 88000 330 266.67 Yes 2/6 

Benzo(a)anthracene uglkg 3-16 11 - 27000 330 81.82 Yes 2/6 
Benzo(a)pyrene ug/kg 2/6 30 - 14000 330 42.42 Yes 1/6 
Benzo{b)f1uoranthene ug/kg 3/6 50 - 20000 655 30.53 Yes 2/6 
Benzo(g.h.i)perylene uglkg 2/6 68 - 16000 655 24.43 Yes 1/6 

Benzo(k)f)uoranfhene uglkg 2/6 15 - 8300 655 12.67 Yes 1/6 
Chrysene ug/kg 3/6 10 - 29000 330 87.88 Yes 2/6 
Dlbenzo(a.h)anthracene uglkg 1 /6 13000 - 13000 330 39.39 Yes 1/6 
Fluoranthene uglkg 3/6 670 - 110000 330 333.33 Yes 3/6 
Fluorene uglkg 2/6 16000 - 21000 330 63.64 Yes 2/6 
Indeno{1.2.3-cd)pyrene uglkg 2/6 25·4000 655 6.11 Yes 1/6 
Naphthalene uglkg 1/6 3000 - 3000 330 9.09 Yes 1/6 
Phenanthrene uglkg 2/6 44000 - 60000 330 181.82 Yes 2/6 
Pyrene ug/kg 3/6 580·89000 330 269.70 Yes 3/6 
Metals 
Aluminum mglkg 9/9 250 - 9600 NA NA Yes NA 
Arsenic mglkg 2/9 0.73 - 1.7 7.24 0.23 No 0/9 
Barium mglkg 8/8 3.8 - 89 NA ,NA Yes NA 
Beryllium mg/kg 1/6 1.2 - 1.2 NA NA Yes NA 
Calcium mg/kg 5/5 268 - 12000 NA NA No NA 
Chromium mglkg 6/9 3.1 - 19 52.3 0.36 No 0/9 
Copper mglkg 1/6 5.6 - 5.6 18.7 0.30 No 0/6 
Iron mglkg 9/9 72.4·3500 NA NA Yes NA 
Lead mglkg 9/9 1.2 -14' 30.2 0.46 No 0/9 
Magnesium mglkg 3/5 110·500 NA NA No NA 
Manganese mglkg 4/5 2.8·9.6 NA NA Yes NA 
Mercury mglkg 6/9 0.028 - 0.073 0.13 0.56 No 0/9 
Sodium mg/kg 2/5 77 • 140 NA NA No NA 
Vanadium mglkg 4/5 3 - 19 NA NA Yes NA 
Zinc mg/kg 3/6 2.5 - 14.3 124 0.12 No 0/6 

NA - Not applicable or not available. 
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Table 9-14
 
Selection of Chemicals of Potential Ecological Concern (COPEC)
 

Surface Water - Braided Stream In Channel
 
Nocatee Former Creosote Treatment Plant Area
 

Detection Range of Risk Based SLERA Screening 
Parameter Units Frequency Detected Values Screening Level HQ COPEC? Exceedances 
Metals 
Barium mg/I 1 /1 0.024 - 0.024 NA NA Yes NA 
Iron mg/I 1 /1 3-3 1 3.00 Yes 1 /1 

NA - Not applicable or not available. 
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Table 9-15 
Selection of Chemicals of Potential Ecological Concern (COPEC) .
 

Sediment - Downstream I Adjacent Peace River
 
Nocatee Fotmer Creosote Treatment Plant Area
 

Parameter Units 
Detection 
Frequency 

Range of 
Detected Values 

Risk Based 
Screening .Level 

SLERA 
HQ COPEC? 

Screening 
Exceedances 

PAHs 
l·Melhylnaphthalene ugikg 2/3 110·280 330 0.85 No 0/3 
Acenaphlhylene ug/kg 113 140 ~ 140 330 0.42 No 0/3 
Benzo(a)anlhracene ug/kg 1/4 20 -20 330 0.06 No 0/4 
Benw(a)pyrene uglkg 1/4 39·39 • 330 0.12 No 0/4 
Benzo(bjnuoranthene ug/kg 214 42·110 655 0.17 . No 0/4 
Benzo(g,h.l)peryiene ug/kg 114 51 ·51 655 0.08 No 0/4 
Benzo(k)nuoranlhene ug/kg 114 24·24 655 0.04 No 0/4 
Chrysene ug/kg 114 20-20 330 0.06 No 0/4 
Metals 
Aluminum mglkg 1/1 2050·2050 NA NA Yes NA 

Bartum mgikg 4/4 20 - 120 NA NA Yes NA 

Calcium mglkg 1 11 1250·1250 NA NA No NA 

Chromium mg/kg 414 4.3 - 61 . 52.3 1.17 Yes 1/4 
Copper mglkg 2/4 11 ·15 18.7 0.80 No 0/4 
Iron mglkg 1 I 1 3580·3580 NA NA Yes NA 

Lead . mg/kg 414 2·20 30.2 0.66 No 0/4 
Magnesium mg/kg 111 268 - 268 NA NA No NA 

Manganese mg/kg 1 I 1 7.8 -7.8 NA NA Yes NA 

Mercury mg/kg 214 0,03·0.1 0.13 0.77 No 0/4 
Vanadium mg/kg 1/1 66·66 NA NA Ves NA 

NA • Not applicable or not available. 



Table 9-16
 
Selection' of Chemicals of Potential Ecological Concern (COPEC)
 

Surface Soil· Oak Creek Grid Area
 
Nocatee Former Creosote Wood Treatment Plant Site
 

Parameter . Units 
Detection 
Frequency 

Range of 
Detected Values 

Risk Based 
Screening Level 

SLERA 
HQ COPEC? 

Screening 
Exceedances 

VOCs 
Acetone ug/kg 1 / 1 1532.5 - 1532.5 NA NA Yes NA 
Ethylbenzene ug/kg 1/5 72 - 72 50 1.44 Yes 1/5 
Tetrachloroethene ug/kg 1 /5 7.9 -7.9 10 0.79 No 0/5 
Xylenes (Iolal) ug/kg 2/5 9.3 - 91 50 1.82 Yes 1/5 
PAHs 
1-Methylnaphlhalene ug/kg 1/20 6550 - 6550 100 65.50 Yes 1120 
2-Melhylnaphthalene ug/kg 1/24 7200 - 7200 100 72.00 Yes 1/24 

Acenaphlhene ug/kg 2/24 5900 - 7600 20000 0.38 No 0/24 

Acenaphlhylene ug/kg 5/20 150 - 2900 100 29.00 Yes 5/20 

Anthracene ug/kg 5/24 100 - 4000 100 40.00 Yes 4/24 

Benzo(a)anlhracene ug/kg 10/24 4.9 - 8400 100 84.00 Yes 8/24 

Benzo(a)pyrene ug/kg 12/24 5.4 - 13000 100 130.00 Yes 9/24 

Benzo(b)fluoranlhene ug/kg 15/24 4.7 - 24000 100 240.00 Yes 9/24 

Benzo(g,h,i)perylene ug/kg 11 /24 34 - 4500 100 45.00 Yes 9/24 

Benzo(k)fluoranlhene ug/kg 11/24 6.6-12000 100 120.00 Yes 8/24 

Chrysene ug/kg 11/24 6.1 - 15000 100 150.00 Yes 8/24 

Dibenzo(a.h)<inthracene ug/kg 3/24 120 - 805 100 8.05 Yes 3/24 

Dlbenzofuran uglkg 1/4 4400 - 4400 100 44.00 Yes 1/4 

Fluoranthene ug/kg 8124 720·9600 100 96.00 Yes 8/24 

Fluorene ug/kg 2124 6250 - 7000 30000 0.23 No 0/24 

lndeno( 1,2,3-cd)pyrene ug/kg 11/24 15 - 6000 100 60.00 Yes 9/24 

Naphthalene ug/kg 3/24 31 - 10000 100 100.00 Yes 2/24 
Phenanthrene ug/kg 8/24 8.4 - 10000 100 100.00 Yes 6/24 

Pyrene ug/kg 9/24 17 - 13000 100 130.00 Yes 8/24 

Metals 
Aluminum mg/kg 9/9 33'- 2380 . 50 47.60 Yes 8/9 

Arsenic mg/k9 .7/16 0.4575 - 39.3 10 3.93 Yes 3/16 

Barium mg/k9 15/16 1.5 - 25.5 165 0.15 No 0/16 

Calcium mg/kg 6/6 62·40600 NA NA No NA 

Chromium mg/kg 8/16 1.2 - 5.4 0.4 13.50 Yes 8/16 

Copper . mg/kg 8/15 2.675 - 17 40 0.43 No 0/15 

Iron mg/kg 9/9 45 - 6700 200 33.50 Yes 8/9 

Lead mg/kg 15/16 0.62·21.1 50 0.42 No 0/16 

Magnesium mg/kg 318 68.5 - 980 NA NA No NA 
Manganese mg/kg 5/8 1.625 - 23.7 100 0.24 No 0/6 

Mercury mg/kg 11 /16 0.0036 - 0.2115 0.1 2.12 Yes 5/16 

Sodium mg/kg 118 276 - 276 NA NA No NA 
Vanadium mg/kg 3/8 1.575 - 6.9 2 3.45 Yes 2/8 
Zinc mg/kg 6/8 3.5·89.5 50 1.79 Yes 2/8 

NA - Nol applicable or not available. 



Table 9-17
 
Selection of Chemicals of Potential Ecological Concern (COPEC)
 

Surface Soil· Floodplain Oak Creek Area
 
Nocatee Former Creosote Wood Treatment Plant Site
 . . 

Parameter Units 
Detection 
Frequency 

.. 
Range of 

Detected Values 
Risk Based 

Screening Level 
SLERA 

HQ COPEC? 
Screening 

Exceedances 
PAHs 
1-Methylnaphlhalene ug/kg 318 46 ·120 100 1.20 Yes 2/8 
Acenaphthylene ug/kg 1/8 3300 - 3300 100 33.00 Yes 1/8 
Anthracene ug/kg 518 8 - 2500 100 25.00 Yes 3/8 
Benzo(a)anlhracene ug/kg 718 11 - 32000 100 320.00 Yes 3/8 
Benzo(a)pyrene ug/kg 718 25 - 16000 

, 
100 160.00 Yes 5/8 

Benzo(b)f1uoranlhene ug/kg 718 58·46000 100 460.00 Yes 6/8 
Benzo(g.h.i)perylene ug/kg 718 23·17000 100 170.00 Yes 5/8 
Benzo(k)f1uoranthene ug/kg 718 14·14000 100 140.00 Yes 4/8 
Chrysene ug/kg 718 10 - 35000 100 350.00 Yes 5/8 
Dibenzo(a,h)anthracene ug/kg 118 2600·2600 100 26.00 Yes 1/8 
Fluoranthene ug/kg 518 48 - 46000 100 460.00 Yes 4/8 
Indeno(l,2,3-cd)pyrene ug/kg 718 43-19000 100 190.00 Yes 5/8 
Phenanthrene ug/kg 518 46·5700 100 57.00 Yes 3/8 
Pyrene ug/kg 718 13·47000 100 470.00 Yes 3/8 
Metals 
Aluminum mg/kg 515 160·1400 50 28.00 Yes 5/5 
Arsenic mg/kg 315 2.4 - 44 10 4.40 Yes 1/5 
Barium mg/kg 515 3.15 - 16 165 0.10 No 0/5 
Cadmium mg/kg 315 0.11 -0.19 1.6 0.12 No 0/5 
Calcium mg/kg 313 160 - 3700 NA NA No NA 
Chromium mg/kg 415 0.92 - 4.2 0.4 10.50 Yes 4/5 
Cobalt mg/kg 313 0.25·0.87 20 0.04 No 0/3 
Copper mg/kg 313 0.88·5.3 40 0.13 No 0/3 
Iron mg/kg 515 205 - 6900 200 34.50 Yes 5/5 
Lead mg/kg 515 1.3·21 50 0.42 No 0/5 
Magnesium mg/kg 313 47 - 730 NA NA No NA 
Manganese mg/kg 313 1.1 - 4.4 100 0.04 No 0/3 
Mercury mg/kg 415 0.0091 - 0.2 0.1 2.00 Yes 2/5 
Nickel mg/kg 313 1.1·3.6 30 0.12 No 0/3 
Potassium mg/kg 313 33 - 160 NA NA No NA 
Sodium mg/kg 213 130 - 340 NA NA No NA 
Vanadium mg/kg 313 1.3 - 4 2 2.00 Yes 2/3 
Zinc mg/kg 313 1.9·22 50 0.44 No 0/3 

NA • Not applicable or not available. 
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Table 9-18
 
Selection of Chemicals of Potential Ecological Concern (COPEC)
 

Sediment - Ditch Oak Creek Area
 
Nocatee Former Creosote Wood Treatment Plant Site
 

Parameter Units 
Detection 
Frequency 

Range of 
Detected Values 

Risk Based 
Screening Level 

SLERA 
HQ COPEC? 

Screening 
Exceedances 

VOCs 
Ethylbenzene ug/kg 2/2 60·110 10 11.00 Yes 2/2 
Xylenes (total) ug/kg 2/2 84 - 240 40 6.00 Yes 2/2 
PAHs " 

l-Methylnaphthalene ug/kg 2/2 1400 - 4000 330 12.12 Yes 2/2 
2-Methylnaphthalene ug/kg 3/4 4500·27000 330 81.82 Yes 3/4 
Acenaphthene ug/kg 4/4 3300 - 33000 330 100.00 Yes 4/4 

Acenaphthylene ug/kg 1 /2 340 - 340 330 1.03 Yes 1 /2 

Anthracene ug/kg 4/4 2200 - 23000 330 69.70 Yes 4/4 

Benzo(a)anthracene ug/kg 4/4 2000 - 55000 330 166.67 Yes 4/4 
Benzo(a)pyrene ug/kg 4/4 1000 - 27000 330 81.82 Yes 4/4 
Benzo(b)f1uoranthene ug/kg 4/4' 1600 - 48000 655 73.28 Yes 4/4 
Benzo(g,h,i)perylene . ug/kg 2/4 1500 - 2100 655 3.21 Yes 2/4 

Benzo(k)f1uoranihene ug/kg 4/4 670·21000 655 32.06 Yes 4/4 

Chrysene ug/kg '4/4 2200 -73000 330 221.21 Yes 4/4 
Dibenzo(a,h)anthracene ug/kg 2/4 700·2000 330 6.06 Yes 2/4 
Dibenzofuran ug/kg 2/2 3600 - 24000 655 36.64 Yes 2/2 
Fluoranthene ug/kg 4/4 7400 - 160000 330 484.85 Yes 4/4 
Fluorene ug/kg 4/4 4200 - 36000 330 109.09 Yes 4/4 
Indeno(1.2.3-cd)pyrene· ug/kg 2/4 490 - 840 655 1.28 Yes 1 /4 
Naphthalene ug/kg 4/4 1300 - 63000 330 190.91 Yes , 4/4 
Phenanthrene ug/kg 4/4 9400 - 68000 330 206.06· Yes 4/4 

Pyrene ug/kg. 4/4 5000 - 87000 330 263.64 Yes 4/4 

Metals 
Aluminum . mgikg 4/4 57.3·550 NA NA Yes NA 
Arsenic mg/kg 4/4 2.9 - 36 7.24 4.97 Yes 3/4 
Barium mg/kg 4/4 1.6·4.4 NA NA Yes NA 
Calcium mg/kg 2/2 232·4090 NA NA No NA 
Chromium mg/kg 1 /4 2.1-2.1 52.3 0.04 No 0/4 
Iron mg/kg 4/4 133·1200 NA NA Yes NA 
Lead mg/kg 4/4 0.7·2.4 30.2 . 0.08 No 0/4 
Mercury mg/kg 2/4 0.04 - 0.096 0.13 0.74 No 0/4 
Zinc mg/kg 2/2 24.2 - 24.3 124 0.20 No 0/2 

NA - Not applicable or not available. 
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Table 9-19
 
Selection of Chemicals of Potential Ecological Concern (COPEC)
 

Sediment - Downstream Oak Creek
 
Nocatee Former Creosote Wood Treatment Plant Site
 

Parameter Units 
Detection 
Frequency 

Range of 
Detected Values 

Risk Based 
Screening Level 

SLERA 
HQ COPEC? 

Screening 
Exceedances 

PAHs 
l-Methylnaphlhalene ug/kg 1 IS 5650·5650 330 17.12 Yes 115 
2-Melhylnaphlhalene ug/kg 1 17 6100-6100 330 18.48 Yes 1/7 
Acenaphthene ug/kg 2/7 1000 - 8250 330 25.00 Yes 2/7 
Acen~phthylene ug/kg 515 100·1060 330 3.21 Yes 4/5 
Anthracene ug/kg 317 21 -705 330 2.14 Yes 1 17 
Benzo(a)anlhracene ug/kg 4/7 31 - 465 330 1.41 Yes 1/7 
Benzo(a)pyrene ug/kg 417 26 - 435 330 1.32 Yes 1 17 
Benzo(b)fluoranlhene ug/kg 517 12 - 715 655 1.09 Yes 1/7 
Benzo(g,h,l)perylene ug/kg 4/7 34 - 560 655 0.85 No 0/7 
Benzo(k)fluoranlhene ug/kg 417 16 - 290 655 0.44 No 0/7 
Carbazole ug/kg 1 12 775 - 775 655 1.18 Yes 1 12 
Chrysene ug/kg 4/7 39 - 625 330 1.89 Yes 1 17 
Dibenzo(a,h)anlhracene ug/kg 4/7 24-670 330 2.03 Yes 1/7 
Dibenzofuran ug/kg 214 510 - 6000 655 9.16 Yes 1 14 
Fluoranlhene ug/kg 517 44-1255 330 3.80 Yes 2/7 
Fluorene ug/kg 317 32 - 6500 330 19.70 Yes 2/7 
Indeno(1,2.3-cd)pyrene ug/kg 417 20 - 313 655 0.48 No 0/7 
Naphthalene ug/kg 1 17 1070-1070 330 3.24 Yes 1/7 
Phenanthrene ug/kg 3/7 42 - 5350 330 16.21 Yes 2/7 
Pyrene ug/kg .5/7 23-840 330 2.55 Yes 2/7 
Metals 
Aluminum mg/kg 10/10 214-2100 NA NA Yes NA 
Arsenic mg/kg 5110 1.4 - 5.8 7.24 0.80 No 0/10 
Barium· mg/kg 10/10 3.4 -39 NA NA Yes NA 
Cadmium mg/kg 3110 0.69 - 3.3 1 3.30 Yes 1 110 
Calcium mg/kg 515 115-1200 NA NA No NA 
Chromium mg/kg 6110 1.6·3.6 52.3 0.07 No 0/10 
Iron mg/kg 10/10 329 - 5900 NA NA Yes NA 
Lead mglkg 9/10 0.73·1.5 30.2 0.05 No 0/10 
Magnesium mg/kg 315 88-290 NA 'NA No NA 
Manganese mg/kg 415 1.7-7.1 NA NA Yes NA 
Vanadium mg/kg 315 1.8-7.6 NA NA Yes NA 
Zinc mg/kg 4/7 4.7-9.2 124 0.07 No 0/7 

NA - Not applicable or not available. 
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Table 9-20
 

Selection of Chemicals of Potential Ecological Concern (COPEC)
 
Surface Water - Downstream Oak Creek
 

Nocatee Former Creosote Treatment Plant Site
 

Detection Range of Risk Based SLERA Screening 
Parameter Units Frequency Detected Values Screening Level HQ COPEC? Exceedances 
Metals 
Barium mg/I 1 /1 0.026· 0.026 NA NA Yes NA 
Iron mg/I 1 /1 0.96·0.96 1 0.96 No 0/1 

NA· Not applicable or not available. 
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'----- TABLE 1-1
 
ECOLOGICAL L1NES-OF-EVIDENCE MATRIX
 

FORMER CREOSOTE PLANT AREA
 

Constituent Plants Invertebrates . RIVMTV Background Other Rationale for Retain 
Elimination or Retention as a 

COEC? 

Acetone NA NA NA Common No risk calculated No 
Laboratory 
contaminant 

PAH AII<Screen Max>Screen NA NA Yes 
Avg<Screen 

~Iuminum NA NA Only 2/24 Ubiquitous Concentrations consistent No 
samples> . element in soil with bkgd 
background 

Third most common 
element in soil 

.No source of 
anthropogenic AI 
suspected on site 

Arsenic NA Yes 
Avg<Screen 

Barium 

Max>Screen Max>Screen 9/24> bkgnd 

AII<Screen Max>Screen Only 1/24 Concentrations consistent AII<Screen No 
samples> with background' 
bkgnd' 

Chromium Max>Screen Only 3/24 Concentrations consistent AII<Screen Max>Screen No 
,Avg>Screen samples> with background 

bkgnd 

"Copper Max>Screen Yes 
Avg<Screen Avg HQ < 1 

Max>Screen 
Max>Screen 4/9> bkgrnd 
Avg<Screen 

Avg<Screen 



TABLE 1-1
 
ECOLOGICAL LlNES-OF-EVIDENCEMATRIX
 

FORMER CREOSOTE PLANT AREA
 
Page 2
 

Constituent Plants Invertebrates RIVM TV Background Other Rationale for Retain 
- Elimination or Retention as a 

COEC? 

Iron NA NA Range similar 
to bkgnd 

Ubiquitous . 
elem'ent in soil 

Concentrations consistent 
with background 

No 

., 

One of most common 
elements in soil 

Lead NA AII<Screen Max>Screen Only 1/24> 
bkgrnd 

Concentrations consistent 
with background 

No 

Mercury Max>Screen 
Avg<Screen 

AII<Screen Max>Screen 
Avg<Screen 

12/24 > 
bkgnd 

MaxHQ 
assuming 
100% bioavail 

Yes 

5.6 
lVanadium NA NA Yes 
lZinc NA Invert

max>screen 
Remainder< 

Max>Screen Only 1/9> 
bkgrnd 

Concentrations consistent 
with background 

No 

screen 



TABLE 1-2
 
ECOLOGICAL L1NES-OF-EVIDENCE MATRIX
 

BORROW PIT 
SURFACE WATER AND SEDIMENTS 

Constituent Plants Invertebrates Surface 
Water 

Screen Tier 
II val.ues 

RIVMTV Background Other Rationale for 
Elimination or Retention 

Retain 
as a 

COEC? 

PAH Max>Screen Acenaphthene - NA NA Potential for risks to 
invertebrates from 
acenaphthene oilly in one 
hot spot and from tPAHs. 

Yes
one 
PAH 
and 

tPAHs. 

Avg<Screen Max>Screen 
-Avg>Screen 

Others
Avg<Screen 

Aluminum NA NA Only 2/14 
samples> 
bkgnd 

Ubiquitous . 
element in 
soil 

. 

Concentrations consistent 
with background. Third 
most common element in 
soil 

No 

No source of 
anthropogenic AI 
suspected on site 

Chromium Max>Screen 
Avg>Screen 

AII<Screen AII<screen Only 4/14 
samples>bkgd 

Uncertainties associated 
w/Plant Soil benchmark 

No 

Concentrations consistent 
with background 

Copper AII<Screen AII<Screen MaxHQ Most detects less than No 
from SLERA screen, low HQ 
1.29 

Iron NA NA 1) Range 
similar to 
bkgnd 

Ubiquitous 
element in 
soil 

Concentrations consistent 
with background. One of 
most common elements in 
soil 

No 
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TABLE 1-2 

ECOLOGICAL L1NES-OF-EVIDENCE MATRIX 
BORROW PIT 

SURFACE WATER AND SEDIMENTS 
Page 2 

Constituent Plants Invertebrates Surface 
Water 

Screen Tier 
II values 

RIVMTV Background Other Rationale for 
Elimination or Retention 

Retain 
as a 

COEC? 

- "", 

Mercury AIl<Screen AIl<Screen AIl<Screen 8/14 Concentrations less than No 
samples>bkgn screening criteria 
d 

Vanadium NA NA No risk determined as no No 
screening criteria 
available 

Barium (from NA NA Max>Screen Potential risk from" Yes 
surface water exposure to surface water 
exposure) 

Borrow Pit- Lines of Evidence Table 032003.wpd 
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TABLE 1-3
 
ECOLOGICAL LlNES':OF-EVIDENCE MATRIX
 

BRAIDED STREAM IN-CHANNEL
 
SEDIMENT/SURFACE WATER
 

Constituent Sediment 
Tier II 

Screening 
Values 
(FDEP) 

Sediment Tier 
II Screening 

Values 
(NOAA) 

Surface 
Water Tier II 
Screening 

Values 

Background Other Rationale for 
Elimination or Retention 

Retain 
asa. 

COEC? 

PAH All >Screen 
for both TEL 
and PEL 

All >Screen for 
both ERL and 
ERM 

NA NA NA Risks to populations of 
sediment-dwelling 
organisms maybe present 

Yes 

fA.,luminum NA NA Ubiquitous 
element in 
sediment 

Third most common 
element in soil 

No source of 
anthropogenic AI 
suspected on site 

No 

Barium 
(Surface Water 
and Sediment) 

NA AII>Screen Yes 

Beryllium NA NA No screening values. No 

Iron NA AII>Screen Only 1/9> 
background 

.Ubiquitous 
element in 
sediment 

Concentrations consistent 
with background 

One of most common 
elements in soil/sediment 

No 

lVanadium NA NA No screening values No' 
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TABLE 1-4
 
ECOLOGICAL L1NES-OF-EVIDENCE MATRIX
 
FLOODPLAIN/SWAMP WEST OF HULL ROAD
 

SURFACE SOIL
 

Constituent Plants Invertebrates RIVMTV Background Other Rationale for Retain 
Elimination or Retention as a 

COEC? 

PAH Max>Screen 
Avg<Screen 

Max>Screen 
Avg<Screen 

Max>Screen NA NA Risks to populations of • 
plants and invertebrates 
would be negligible'though 
risks to individuals may 
exist. 

Yes 

Aluminum NA NA Ubiquitous 
element in soil 

Third most common 
element in soil 

No 

No source of 
anthropogenic AI 
suspected on site 

Beryllium All<Screen NA All<Screen NA All concentrations less 
than screening criteria 

No 

Chromium Max>Screen 
Avg>Screen 

AII<Screen AII<Screen NA Only max>screen for 
plants, All other 
concentrations less than 
screening criteria 

No 

-

Copper AII<Screen AII<Screen Max>Screen 
Avg>Screen . 

NA Only max>screen for 
RIVM TV. All other 
concentrations less than 

No 

screening criteria 
Iron NA NA NA Range similar 

to bkgnd 
Ubiquitous 
element in soil 

Concentrations consistent 
with background. One of 
most common elements in 

No 

soil 

Lead NA All<Screen Max>Screen Only 1/16> 
bkgrnd 

Concentrations consistent 
with background 

No 



(- - --------- - --

ITABLE 7-22 (7 of 13) ]
l~ ~__ 

TABLE 1-4
 
ECOLOGICAL L1NES-OF-EVIDENCE MATRIX
 
FLOODPLAIN/SWAMP WEST OF HULL ROAD
 

SURFACE SOIL
 

Constituent Plants Invertebrates RIVMTV Background Other Rationale for Retain 
Elimination or Retention as a 

COEC? 
Mercury Max>Screen 

Avg<Screen 
Max>Screen 
Avg<Screen 

Only 5/16 
exceeded 
Region 4 ESV 

Assumed % of 
methylmercury believed to 
be an overestimate given 
nature of soil in this area. 

Yes 

Risks to populations of • 
plants and invertebrates 
would be negligible though 
risks to individuals may 
exist. 

:Vanadium NA Max>Screen Exceedance of screening 
criteria. 

Yes 

Barium (from NA NA No risk determined as no No 
Braided screening criteria 
Stream available 
Surface water 
only) 
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TABLE 1-5
 

ECOLOGICAL L1NES-OF-EVIDENCE MATRIX
 
PEACE RIVER
 

SURFACE WATER AND SEDIMENT
 

Constituent Sediment Tier II 
Screening 

Values (FDEP) 

Sediment Tier 
II Screening 

Values 
(NOAA) 

Surface 
Water 

Screening 
Values 

Background Other Rationale for 
Elimination or 

Retention 

Retain 
as a 

COEC? 

Barium NA Max>48 mg/kg SWnot SW not sampled for Yes 
(Surface Water for toxicity to sampled metals in Peace River 
and Sediment) marine and exceedances of 

amphipods sediment critieria 
Chromium Max>TEL AII<Screen 2/4 compared All avg less than No 

Avg<PEL to bkgnd screening critiera 

PAN Max>TEL Exceedance of TEL by 
maximum conc. 

Yes 

Peace River Lines of Evidence Tablel 032003.wpd 



TABLE 1-6
 
ECOLOGICAL L1NES-OF-EVIDENCE MATRIX
 

OAK CREEK GRID AREA
 
SURFACE SOIL
 

Constituent Plants Invertebrates RIVMTV Background Other Rationale for Retain 
Elimination or Retention as a 

.. COEC? 

!Acetone NA NA NA Common No screening criteria No 
laboratory available 
contaminant 

Ethylbenzene NA NA NA No screening criteria 
available 

No 

Xylenes(total) NA NA NA No screening criteria 
available 

No 

PAH AII<Screen Max>Screen NA NA Max.concentrations Yes 
greater than screening 
criteria 

!Aluminum NA NA 

-

Only 1/9 
samples> 
bkgnd 

Ubiquitous 
element in.soil 

Concentrations consistent 
with background 

Third most common 
element in soil 

No source of 
anthropogenic AI 
suspected on site 

No 

!Arsenic NA AII<Screen Max>screen 
Avg<Screen 

Only 6/16 
samples> 
bkgnd 

Majority of max 
concentrations and all avg 
concentrations less than 
screening criteria 

No 

Chromium Max>Screen AIL<Screen Only 3/16 Concentrations consistent No 
Avg>Screen samples> with background 

bkgnd 
Iron NA NA Range similar Ubiquitous Concentrations consistent 

to bkgnd element in soil with background No 

One of most common 
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TABLE 1-6
 

ECOLOGICAL L1NES-OF-EVIDENCE MATRIX
 
OAK CREEK GRID AREA
 

Page 2
 

( onstituent Plants Invertebrates RIVM TV Backaround Other Rationale for Retain 
Elimination or Retention as a 

COEC? 
elements in soil 

Mercury AII<Screen AII<Screen 

.-

Assumed % of 
methylmercury believed to 
be an overestimate given 
nature of soil in this area. 

All risks were below . 
thresholds. 

No 

Oak Cr~ek Grid Area Table 1-6 LOE 031003.wpd 
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TABLE 1-7
 
ECOLOGICAL LlNES-OF-EVIDENCE MATRIX
 

OAK CREEK FLOODPLAIN
 
SURFACE SOIL
 

Constituent Plants Invertebrates RIVM TV Background Other Rationale for 
Elimination or Retention 

Retain 
as a 

COEC? 

PAH AII<Screen 5 of 13 PAH 
Maxs >Screen 

NA NA Risks to populations of 
mammals and 

Yes 

OtherMaxs and invertebrates would be 
All Avg<Screen negligible though risks to 

individuals may exist. 
~rsenic . NA All <Screen Max>Screen 

Avg<Screen 
3/5 samples 
> bkgnd 

Low HOs 
calculated in 
SLERA 

Risks to populations of 
mammals and 
invertebrates would be 

No 

-

negligible though risks to 
individuals may exist. 

Iron NA NA Range similar Ubiquitous 
. to bkgnd element in soil 

Concentrations consistent 
with background 

No 

One of most common 
elements in soil . 

Mercury AII<Screen AII<Screen Assumed % of 
methylmercury believed to 
be an overestimate given 
nature of soil in this area. 

No 

All risks were below 
thresholds. 
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ECOLOGICAL L1NES-OF-EVIDENCE MATRIX
 

OAK CREEK DITCH
 
SURFACE WATER AND SEDIMENT
 

Constituent Sediment Tier II 
Screening, 

Values (FDEP) 

Sediment Tier II 
Screening 

Values 
(NOAA) 

Surface 
Water 

Screening 
Values 
(Tier II) 

Background Other Rationale for 
Elimination or 

Retention 

Retain 
as a 

COEC? 

Ethylbenzene NA No screening criteria 
available 

'No 

Barium Max>48 mg/kg Max>screen NA Potential risk from Yes, for 
toxicity to marine exposure to surface water SWand 
amphipods and sediments Seds 

rotal PAHs Max and avg of 
all PAH>screen 

Max and avg of 
all PAH>screen 

NA Max and avg 
concentrations exceed 
FDEP and NOAA 
screening criteria 

Yes 

~rsenic - Max and 
Avg>TEL and 
PEL 

Max and 
Avg>ERL 

NA Max and avg 
concentrations exceed 
FDEP and NOAA 

Yes 

Avg<ERM screening criteria 

Oak Creek Ditch LOE 031 003.wpd 
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ECOLOGICAL L1NES-OF-EVIDENCE MATRIX 
OAK CREEK . . 

SURFACE WATER AND SEDIMENT 

Constituent 
.. 

Sediment 
Tier II 

Screening 
Values 
(FOEP) 

Sediment 
Tier II 

Screening 
Values 
(NOAA) 

Surface 
Water Tier II 
Screening 

Values 

Backgroun 
.d 

Other Rationale for 
Elimination or Retention 

Retain 
as a 

COEC? 

PAH AII>TEL and 
PEL 

All 
Max>ERM 
AIIAvg<ER 
M 

Not a 
COPEC 

NA NA , Risks to populations of 
sediment-dwelling 
organisms may be 
negligible throughout most 
of stream though risks to 
individuals may exist. 

In area of Macro Stations 
2 and 3, sediment 
concentrations may be 
adversely affecting 
sediment-dwelling 
organisms. 

Yes 

Cadmium Max & 
Avg<PEL 

Max>ERL 
Avg<ERL 
Max & Avg 
< ERM 

Not a 
COPEC 

No 
background 
available 

Cadmium has 
not been 
found to be 
site-related 

Risks to populations of 
mammals and avians 
would be negligible tnough 
risks to individuals may 
exist. 

No 

Barium Nota 
COPEC 

Max>screen AII<Screen Potential risk from 
exposure to surface water 

Yes 

Iron NA NA Not a 
COPEC 

Only 1/10> 
back
ground 

Ubiquitous 
element in 
sediment 

Concentrations consistent 
with background. One of 
most common elements in 
soil/sediment 



TABLE 7-23 

Summary of Ecological Risk Assessment
 

Assessment
 Measurement Endpoints Measures 
Endpoint 

.""," ,,/. .,j;>,;,STer,.eslFr;11·Ecosvste'm$"ff:p\:5F.,"'>:;",~~"?;',<~:: 'V¥ 

I. Maintenance a.	 14-day earthworm a. Statistical comparison 
of healthy 
populations 
and 
communities 
of terrestrial 
invertebrates 

of earthworm (Eisenia 
fetida) survival rates 
between site and 
reference location 

b.	 Statistical comparison 
'of earthworm (Eisenia 

. fetida) growth rates 
between site and 
reference location 

-

survival 

b.	 28-day earthworm 
survival 

c.	 28-day earthworm 
growth 

,~.: ". 

Results Uncertainties 

Ii> ~9j1ff~'1":';:~'S'+' . A~. " 
. :	 ..,:y "'.1'j ..' ;Ni!Jih."Y .... ".:.'> 0iiV'Y' '.1lt:S;" ':~" .... ,,·.,,\,.··,?'Wl 

a.	 100% survival was observed except a.	 There was uncertainty regarding 
at nominal highest soil total PAH 
concentration at Station CP-SS-12, 
where survival was significantly 
reduced to 76%. 

~ 

b.	 . 100% survival was observed except 
at Station CP-SS-12, where survival 
was significantly reduced to 32%. 

c.	 79% weight loss was observed in 
earthworms exposed to soils from 
Station CP-SS-12, compared to 
about half as much weight loss in 
the other samples and controls. 

the magnitude of the total PAH 
concentration in soil at Station CP
SS-12, because it had the highest 
concentration in the ESI but had a 
low concentration in the sampling 
associated with the earthworm 
toxicity testing. 
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Summary of Ecological Risk Assessment (continued)
 

Assessment 
Endpoint 

Measurement 
Endpoints 

Measures 

a. Calculation of hazard 
quotients for the cotton 
mouse and American 
robin with food-chain 
models 

b. Measured earthworm 
tissue concentrations 
and modeled terrestrial 
vegetation 
concentrations of 
COCs to estimate 
exposure to wildlife 
through food-chains 

Results 

a. All hazard quotients for the 
cotton mouse and American 
robin were < 1, indicating 
acceptable risk to terrestrial 
wildlife. 

b. Bioaccumulation of metals was 
limited. Aluminum 
concentrations in earthworms 
ranged from 13 mg/kg to 19 
mg/kg. Arsenic ranged from 11 
mg/kg to 16 mg/kg, and zinc 
ranged from 19 mg/kg to 23 
mg/kg. 

Uncertainties 

a. The toxicity reference value for 
characterizing the risk to avian 
wildlife exposed to PAHs was 
uncertain due to lack of toxicity 
information published in the 
literature. 

b. Bioaccumulation of PAHs was 
measured, but PAHs were not 
detected in earthworms. 

2. Sustainability 
of terrestrial 
small mammal 
and avian 
populations 

a. Hazard 
-quotients 
greater than 1 
for the cotton 
mouse 
(Peromyscus 
gossypinus) 
and American 
robin (Turdus 
migratorius) 

b. Elevated 
concentrations 
ofCOCs 
measured in the 
tissues of 
earthworms 
exposed to site 
soils 



TABLE 7-23 (30fS)
 

Summary of Ecological Risk Assessment (continued)
 

Assessment 
Endpoint 

Measurement 
Endpoints 

Measures Results Uncertainties 

3. Sustainability 
of healthy 
populations 
and 
communities 
of sediment
dwelling 
organisms 

a. Statistical 
comparison of 
survival of the 
benthic midge 
(Chironomus 
riparius) between 
site 'and reference 

b. Statistical 
comparison of 
midge growth 
between site and 
reference 

c. Comparison of the 
benthic 
community 
assemblages from 
the site to those of 
.the reference using 
Rapid 
Bioassessment 
methods 

a. 10-day midge 
survival 

b. 10-day midge 
growth 

c. Samples were taken 
from stream and 
creek to compare 
conditions at high, 
medium, and low 
concentrations of 
total PAHs in 
sediment. 

a. Braided stream station (SD-I 0) 
had significantly reduced 
survival (59%) relative to the 
laboratory control. No sig
nificant difference was obser
ved between survival at SD-I 0 
and the reference station. Oak 
Creek stations SD-04 and SD
06 had significantly reduced 
survival relative to the 
reference site (SD-20), but were 
not significantly different from 
the laboratory control. . 

b. Station SD-l2, with the highest 
total PAH concentration, had 
the lowest midge weight. This 
difference was not statistically 
significant. 

c. No organisms were found at 
SD-IO in the braided stream 
and at SD-6 in Oak Creek. 
Reduced numbers (5 taxa) were 
found in SD-4 (High) relative to 
30 taxa in SD-21 (Low) and 12 
taxa at SD-20 (ref.). Results 
confUl11ed potential impacts to 
benthic communities at stations 
SD-IO, SD-4 and SD-6. 

a. Braided stream station (SD-I 0) had 
the highest concentration of total 
PAHs in sediment overall. 

Oak Creek station SD-04 had a high 
total PAH concentration in the ESI, and 
Station SD-06 had a medium 
concentration. However, these stations 
tested lower when re-sampled in 
conjunction with the toxicity testing. 
b. Benthic community results can 

sometimes be uncertain due to 
confounding effects of variations in 
the suitability of the habitat for 
reasons having nothing to do with 
the contaminants. 
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Summary of Ecologicai Risk Assessment (continued)
 

Assessment 
Endpoint 
4.	 .Maintenance 

of healthy 
populations 
and 
communities 
of aquatic 
organisms 

Measurement 
Endpoint 
a.	 Statistical 

comparison of 
survival of water 
fleas 
(Ceriodaphnia 
dubia) between site 
and reference 
station 

b.	 Statistical 
comparison of 
reproduction of 
water fleas between 
site and reference 

Measures , 

a.	 7-day water flea 
survival 

b.	 7-day water flea 
reproduction 

Results 

a.	 Water fl~a survival (80 to 100 
percent) was not significantly· 
reduced at any station. 

b.	 The total number of young was 
significantly reduced at SW-12 
and SW-13 in the braided stream 
and SW-21 in Oak Creek 
relative to control but riot to the 

. reference. 

Uncertainties· 

a.	 No water was available at Station 
SD-I0 in the braided stream at the 
time of the study. 

b. The stations where the total numbers 
.. of young were reduced (SW-12 and 
SW-13) had been interided by the 
study to represent the medium total 
PAH concentration and the reference 
station, respectively for the braided 
stream. The reduction in the numbers 
of young at Station SW-13, might 
indicate that it was riot an appropriate 
reference station for the braided 

'stream. Station SW-21 in Oak Creek· 
had been intended to represent the 
low concentration of total PAHs, it 

. ended up having the highest
 
conceritrations.
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Summary of Ecological Risk Assessment (continued)
 

Assessment 
Endpoint 

Measurement 
Endpoint 

Measures Results Uncertainties 

a. Calculation of a. All hazard quotients for shrew a. The study had intended to collect 
hazard quotients for and wren were < 1, indicating crayfish to measure site-specific 
the Southern short acceptable risk to semi-aquatic levels of COCs in prey items for the 
tailed shrew and wildlife. semi-:aquatic and aquatic receptors. 
Carolina wren with SCientists were unable to collect 
food-chain models crayfish from the site. 
using modeled 
aquatic invertebrate 
and vegetation. 
concentrations 

a. Calculation of a. Max NOAEL HQ = 8 for a. Because crayfish samples could not 
hazard quotients for raccoon. Average LOAEL HQ be collected, the dose to the raccoon 
the night heron and <1. Hazard quotients for the· was based on conservative 
raccoon using night heron were <1, assumptions. Given that the raccoon 
modeled aquatic foraged over an area much greater 
invertebrate and than the localized area of highest 
vegetation concentration, the HQ for the 
concentrations. average concentration provided a 

reasonable estimate of actual risk. 

·5. Sustainability 
of mammal and 
avian 
populations 
using semi
aquatic habitats 
that serve as a 
forage base for 
higher trophic
level receptors. 

a. Hazard quotients 
greater than I for 
the Southern short
tailed shrew 
(Blarina 
carolinensis) and 
the Carolina wren 
(Thryothorus 
ludovicianus) 

a. Hazard quotients 
greater than 1 for 
the yellow-crowned 
night heron 
(Nyctanassa 
violacea) and the 
common raccoon 
(Procyon lotor) . 

6. Sustainability 
of mammal and 
aVian 
populations of 
upper trophic
level receptors 
foraging in 
.semi-aquatic 
and aquatic 
habitats 
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Table 7-1. Summary ofComparative Analysis ofAlternatives for Planl and Peace River Floodplain Areas, Po&<: I ofl 
CSXT NocateeIHull Creosote Site, Hull (Nocatee), Florida. 

0vcraIl Protection ofHuman Hc81th aDd the 
Environmel:n 0 5 5 

Compliance with AR.ARJ 0 

BALANCING CRITERIA 
, 

Long-Term Effectiveness I!IId Pennanence 4 4 

Reduction of Mobility. Toxicity, or Volwne 
Ibm.gIl TrcatmcIlt 4 4 

Short-Term Effecti_ 0 4 4 4 

Implemenlllbility 5 4 

COST 

Capitale"" $0 $2,789,000 $3,885,000 $5,799,000 $7,980,000 $6,056,000 510,338,000 

O&MCost $878,000 52,394,000 $3,360,000 $3,360,000 $3,360,000 54,8n,ooO $4,992,000 

o yean 

Time uutil ~i81 acdoo obJecdvn .I:hleved 30 yean 

<I year 

30Y·ln 

J year 

30 yean 

I year 

30yesn 

1 year 

30 yean 

A IllIIking of"O" indicat.. noncompliance with criteril, whiI. a ranking of"S" indicates complele compliance with crileria. 

FINAL FFS FEB 2008 

fr.IENVlml40I·ISOOITFI4S4_NOClIb:e\Rq>onsIFFSUOO8 Fmal FFSIT,bl",IT,b 7-1 COn1plIIlltivc Analysi. orAhcmotivco • FCWfPF aDd Floodplain AmLDOC ARCADIS 
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Table 7-2. Summary ofComparative Analysis ofAltematives for Oak Creek Area, Page 1 of 1 
CSXT Nocatee/Hull Creosote Site, Hull (Nocatee), Florida. 

./ 

. Alternative''!'': . 
TijJiplifm~n.d .... 

"::,' -..•. .• '. 

W 

•• .•. .•.•~,.,~:'·"";~·'·'~'~'.'::".'o:,.'·,.:: ~:._ ,:-~!I~:~:t~::,:.r VB.:·':e·.~.:.·td.~il'~D~.~.·.·.n:.~.: '.·"·oem,e_. .. .• ,.•. ... .. ..
. ·,',.n".'•.:•.•: •.. , •.,.•. : :.,', ,.,..,,'.!s j
S II.. xl - "",~t~~::~~" 

.. , : ..:., 

~:~n::;;-:~:fi':.:;..·:.::::<:::.:::·\·~: 

Overall Protection of .
 
Human Health and
 o 5 5 5 5 
the Envirorunent 

Compliance with o 5 5 5 5ARARs
 
BALANCING
 
CRITERIA 
Long-Term 
Effectiveness and 0 3 4 5 5 
Pennanence 
Reduction of 
Mobility, Toxicity, or 0 3 4 4 4Volume through 
Treatment 
Sholt-Term 0 3 3 4 5Effectiveness 
'lmplementability 5 5 4 4 4 

COST 

$0 $2,014,000Capital Cost $3,807,000 $3,074,000 $4,163,000 

.$698,000 $467,000 $698,000O&MCost $1,312,000 $1,312,000 

$467,000 $2,712,000Total Project Cost $4,506,000 $4,385,000 $5,475,000 
(Calculated 2008) 

Time to coiJstruct 
or process 

oyears <1 year <1 year <1 year <1 year 

Time until 
remedial action 
objectives . 
achieved 

30 years 17 years 17 years 11 years 11 years 

A ranking of "0" indicates noncompliance with criteria, while a fanking of"5" indicates complete compliance with criteria. 

fINAL FFS FEB 2008 

G:\ENV\TF\I40I-ISOO\TFI4S4_Nocatee\ReportsIFFS\2008 Final FFS\TBbles\Tab 7-2 Comparative Analysis ofAlternatives - oak Creek Area.DOC ARCADIS 
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Table 6-4.	 Cost Eatlmate for Plalll alld Puce Rmr FIoodpla1o Areu: Altenladve 3
 
CsxT NoeateelHlI1l Creosote Silo, RII1I (Nocatee), Florida.
 

Items	 UIl1II'rke No.ofU1I11S Cosl 

Altemative Overview 
IDstitutioDal ColllroblDced Restrictions
 
Excavate soils above dim:! contacl PROs, consolidate, and IIBnsfer 10 cap area
 
BacldilllO match existing grade (in areas oulllidc ofcap)
 
IIlSIaIl a low-permeable cap over a 201.100 square fool8Jl:8
 

Install a bentoDitc sluny wall around the edges oflhe cap 10 a dcpIhof65 fed
 
Operate an existing free product recovcay S)'S1Om for teo )'C8I1I
 

The cap will consist of:
 
graded and compacted impacted soils
 
Granular Compo!lite Clay liner (GeL)
 
24· lopsoil over GeL
 

vegetative cover
 
Pilotteot for groundwater Imlbnenl 

GJ"OWIdwaler Imlbncnl in .e1eclarcas via oxygen addition will be completed a. follows: . 
S)'Iltem III - includes two lines ofbiosparging wells. 240 feet and 300 fcellong. 2-1 S HP rotary air comprcs.o~ 

System t/2 - includes one line ofbiosparging wells, 430 fectlong. 2-10 HP rotary air compressors 
Wells placed 01130' spacing 
Nested wells, air injection a125' and 50' 
No soil vapor extraction 
Assume 3 cfm per point 
Both syotems will be operated with balfofthe S)'Illcrn operating at any time with automated cycling 

MNA for sito-wide impacted groundwater consisting of:
 
4 years quanerly monitoring
 
4 years serm..annual monitoring 
Annual tbcreafter
 
Well network consists of6 shallow well. (5-15). 12 inlermediate wells (20-30). 12 deep wells (45-5S)
 

Instiludooa1 COlitrolslDeed Restrictions 
Deed Rcsbiction of Land Use to Commercial Uses 10.000 LS 10,000 

Subtotal for Institutioll8l Controls Costs 10.000 
Contingency (20%) =2."'0"'00:.. 

ToW lostIlutlonal COIItrol5lDeed Restrictions 12,000 

Soli Remediation Costs (Excavadoll and Cap Conslnlclioll) 
A) Infrastructure and Excavation Preparation 

Vegelation Clearing (I) 
Tree Removal (2) 
Access Road Construction (3) 
Constroetion Trailer (4) 
Surveying (5) 
Silt (elloes (6) 
Dewltering ofArea S1 (7) 

B) EJ.cavation (8) . 
C) Transfer Excavated Soils III Cap Area (9) 
D) Bacldi1l and OradiDgofEJ.cavated Areas (10) 
E) Site Restoration of ExC8Yllted Aieas (II) 
F) Installation of Low-PermeabIc Cap (12) 
0) Health & Safety Equiponent 
H) Laboratory Com 

Confirmatory Soil Samples 
Air Quality Moniloriog 

1.500 lacre 
9.000 laere 

20,000 LS 
22,000 LS 
10.000 LS 

!.SO IU' 
20.000 LS 

12.20/fDD 
3/fDD 

13 Icy 
15,000 laere 
69,200 lacre 
60,000 each 

300 lsample 
300 /sample 

9.0 
U 

I 
1 
I 

3600 
I 

16.104 
16.104 
13,420 

9 
5 
1 

100 
100 

13,500 
13,500 
20,000 
22.000 
10.000 
5.400 

20,000 
196.500 
48,300 

174,500 
135.000 
346,000 
60,000 

30.000 
30,000 

Subto1lll for Soil Remediatioo Costa 1.124.700 

Reporting (13) 
On-Site Construction Management ([0%) 
Design aod Technical Suppon (10".) 
Project Management (S%) 

20,000 

Subtotal 
Contingency (20%) 

20,000 
112.500 
112.500 
56,200 

1.42S.900 
285,180 

Total Soli RemedlatlOll CoslS (ElCavatlon aIId Cap CoDStruetlon)	 1,711,080 

FINAl. Fl'S rnB 200&
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TABLE 12-1 (2 of 8) 
Pqo2or3 

Table 6-4.	 Cast l!atlmale for Pl8llt ud ~a Rtver noodplala Areas: Alternative 3
 
CSXT NocaleelHuJl CreoIOte SIte, HlIII (Nocatee), norida.
 

Unit Price No. ofValts Cost 

Slarry WaD Collltnldlon 
A) Siuny Wan Construction (14) 6 Isq foot 117,000 702.000 
B) GcoIcchnical SampliDglEvaluation 20,000 LS 1 20,000 
C) QNQC Sampling 
0) Health & Safety Equipment 

15,000 LS 
5,000 LS 

I 
I 

15,000 
5,000 

Subtotal for Soil Remediation C03U 742,000 

Reporting (IS) 20,000 20.000 
On-Site CollSllllCtion Management (5%) 37.100 
Design and Tedu1ical Suppon (7%) 51,900 
Projeel Managcmcm (5%) 37,100 

SubiolBl 888.100 
Contingency (20%) 177,620 

Total Slurry Wall Construction 1,065,720 

Cap Operallon and Malnrenance CO'1s 
Mise O&M (Years 2.30) 10,000 LS I eacb 10,000 

Sublotal 10,000 
Conlingency (20%) .....,.;2"",00=0 

Annual Co,1 Yea... 2-30 12,000 
TOIllI Cool Years 2-30 348,000 

Total Cap O&M (Yean 2: - 30) 348.000 

Free Product Recovery - ADIluai Operatlom SlId Maintenance Cosls 
A) Operations Labor (16) 70 SIbour 48 ",?un 3,400 
B) Free producr dioposal(17) 325 Sldrum 3 dnuns 1,000 
C) Annual Rcpon 10,000 LS I each 10,000 
0) Mise Site Maintenance! Travel Expenses 3,000 LS 1 each 3,000 
E) Equipment Repair/Rqllaccment 2,500 LS I each 2,500 

Sublolal for Annual GroundwalCr O&M Cost 19,900 
Engiocetingand Technical Suppon(IO%) 2,000 
Project Managc:mc:nt (10%) 2,000 
Annual Free ProdUCl Rec:ovcry O&M Cost! 23,900 
Free Product RccoYeJY O&M Costs Contingellcy (20%) 4,780 

Annual cost Years 1-10 28,680 

Total Free Prodact Recovery System O&M (Yean 1 - 10) 286,800 

Groundwater Syarem CapItal Cost (Blosparge System) (18) 
A) PilotlCSt (19) 100,000 LS 100.000 
B) Nested Injection Point 1115t81lation (20) 

Well insI8t1alion 2" 70 ILF 2,625 183,800 
CuttiDp dioposal (21) 65 lton 53 3,400 
Well c:ompIcIion 500 LS 35 17,500 

C) Monitor Well installstian (22) 
Well installation 2" 60IU 640 38,400 
CuttiJl&s disposal (23) 65 !ton 7 500 
Well completion SOO LS 16 8.000 

0) System Piping (24) 30 U 1400 42.000 
E) Air Compressors (25) 14,000 each 2 28,000 
F) Air Comprmsors (26) 11,000 each 2 22,000 

, G) Piping! instnuneot.ation around compt=Ors 6,ooO'LS 4 24.000 
H) WeUbead instrumcDllltion 500 each 70 35,000 
I) Electrical panels· Autodialer 8,000 each 2 16,000 
J) Concrete Pad and Building for Air Compres.lon 18,000 LS 2 36,000 
K) Instal1ation Labor 

System inslaIIation 50.000 LS 2 100,000 
Elccttician 10,000 LS 2 20,000 

L) Health & Safety Equipment 5,000 LS I 5,000 
Subtotal for GlllUIldwateI" System Capil8l Cost 679.600 

Reporting - As·buiil drawings 30,000 
On-Site Construction Management (10%) 68,000 
Engineering Design aDd Technical Suppon (10%) 68,000 
Projecl Management (10%) 68,000 

Subtotal 913,600 
Contingcucy (20%) 182,720 

Total Grouadwarer System Capital Costs 1,096,320 

PINAL FFS FEB 2008 
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TABLE 12-1 (3 of 8) : 
PlF30fS 

Tllble 6-4.	 Cost Esdmale for Plallt IIId Puce RIver FJoodplalD Areas: Ai_live J
 
CSXT NocaleeIHaIJ Creosole SIre, HuB (Nocaree), FIortda.
 

lIems	 Villi Price No. ofUDIb 

Gl"OIIDlIwaler Operadom and MaJlllftUlllCC CosIJ 
A) Operations Labor (27) 

_B) Urilfties - electric (28) 
C) Monitoring
 

Labor (29)
 
Expenses (30)
 
Analytical (31)
 

D) Aruwal Report
 
E) Misc Sile Maintenance
 
F) Health & Safety Equipment
 
G) ~ipment Repair/Replacement
 

Engineering and Technical Support (10%) 
Project Managemenl (15%) 

Annual Groundwater System O&M Costs 

Estimated Years ofGroundwatcrO&M (32) 

Total Groondwaler Sy.l£m O&M (Years 2 - 6) 

MoDilOred NaluraJ Allenuatlon MoDitoring 
Quarterly Sampling Years 1-4 
A) Monitoring (33) 

labor (34) 
Expenseo (35) 
Analytical (33) 

B) Ecological Moniloring 
C) Annual Report 
0) Mise Sit. Maintenance 
E) Health & Safety Equipment 

Technical Support (15%)
 
Project Management (15%)
 

Sc:mi-annual Sampliug Yean S-8 
A) Monitoring - ICIIIi-aDDUBI (33) 

Labor (34) 
Expenses (35) 
Analytical (33) 

B) Ecological Monitoring
 
C) Aruwal Report
 
0) Mise Site MainlCII8IICC
 
E) Health &: Safety EquipmeIlt
 

Technical Support (15%)
 
Projecr Management (15%)
 

70 $/hour 392 houn
 
1,005 SlHPIyear 50 HP
 

60 $Ibour 240 hours 
1,200 levent 4 events 

400/sample -36 somples 
10,000 LS I each 

500 LS I each
 
2,000 LS I
 
5,000 LS leach
 

Subtotal for Annual Groundwater O&M Cost 

5 years 
Subtotal 

Contingency (20%) 

70 Slbour 240 hours 
1,200 levent 4 events 

400 lsample 128 samples 
5,000 Iyr ~ each 
9,000 LS I each 

500 LS 1 each 
2,000 LS I 

Sublllllli for Annua1 Long-lerm Moniloring Cost 

Subtollll 
Contingency (20%) 

Annual Cost Years 1-4 
Total Cost Years 1-4 

70 SIbour 120 hours 
1,200 IfJVent 2 events 

400 lsample 64 samples 
5,000 Iyr I each 
7,000 LS .- each 

500 LS I each 
2,000 IS I each 

27,400 
50,300 

14,400 
4,800 

14,400 
10,000 

500 
2,000 
5,000 

128,800 
12,900 
19,300 

161,000 

805,000 
161,000 

966,000 

16,800 
4,800 

51,200 
5,000 
9,000 

500 
2,000 

89,300 
13,400 
13,400 

116,100 
-'2:;;;3:.:J;::2::,.0 

139,320 
557,280 

8,400 
2,400 

25,600 
_5.000 

7,000 
500 

2,000 
Subtotal for Aruwal Long-term Monitoring Cost 50,900 

7,600 
7,600 

Subtotsl 
Contingency (20%) 

Annual Cost- :Years 5-8 
Total Cost Years 5-8 

66,100 
...:.:13:.:,2:,:2::,.0 

79,320 
317,280 

FINAL fFS FEB 2008 
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TABLE 12-1 (4 of 8) 

Ta1lle6-4.	 CDIt £s1bute fer PIaDt ..... Pua Rivei' FIoodpIa1D Areal: Allenulllve 3 
CSXT Nocllter/Hull C..-teSlle, HIIlI (N0CIIlee). FIorldL 

Itnu	 UlIltPricc No.ofU1Il1l 

AIlnuaI Samplinc Yean 9-30 
A) MoaiIorin& (33) 

Ubor(34)	 70 $/hour 60 houn 4,200 
ExpeIIscs (3$)	 1,200 leverJI 1 eveDts 1,200 
Aa8lytica1 (33) 400 lumpic 32 SIIDpIes 12,800 

B) AIlnuaI Report 5,000 LS I each 5,000 
C) Mise Sire MaiateDaD;e 500 LS I each $00 
D) HeaIlh &: Safety Equipmoal 2,000 LS I 2,000 

Subtollll for Annual Long-term Monitoring Cost 25,700 
TocImical Suppon (15%) 3.900 
Project MaDagcmc:ot (15%) 3,900 

Sub~Ql 33~ 

ContingcDcy (20%) 6::.l,,7:.;:00.=., 

AnDual Cost· Years 9·30 40,200 
Total Cost Years 9·30 884,400 

Total LoD;-tUIII Grotmdwatu MoDilori., (Years 1 - 30)	 1.758,960 

CostS_mary 
C lDstilUtiona1 ColllrolslDccd Rt:slricti0lll SI2,OO0 
C Soil Remediation Costs (Excavation lIlld Cap CoIlSlnlC:tioD) 51,711,080 
C SIuDy WaD Constructioa 51,065,720 
OM Cap Operation lIlld MaiDleDance Costs $348,000 
OM F"", PmducI Recov"'Y - AIlnuaI Operations and Mailllcoanc:c Costs 5286,800 
C GlOIIlldwalet System Capital Cost (Biosparae System) SI,096,32O 
OM Gtound_ 0pc:nti0Ds and MainIcuance CostJ S966,OOO 
OM Monitnred Natural A_lion Monitoring 51,758,960 

Total Eltlmatal Project CDIt (Caleu1ated 2088)	 S7,245,Oot 

Pnsmt Wortb(36) 

SI2,ooo 
S1,71 1,080 
SI,065,720 

S147,332 
5215,537 

SI,024,598 
$792,158 

SI,001170 

S5,97G 000 

(I)	 Includes bush hoggiDg iul'eu SI (1.361lCrClS). 52 (0.14 aae:s), S3 (0.14 acres), and 54 (4.31 acres) Ind IOIldways iDIo each area. 
6 a<:I'03 ofIOil areas plus 3 Icn:a in roadwa)/Iand bufrcn IIOIIIIl1 each__ = 9 ICI'ClI 

(2)	 Includcn... ranovalliomAmtSI - 1.361lCrCS+ 100bufli:rarouad .... - 1.5 acres 
(3)	 Consilii ofapproprilte lOlId bale (shell) !lid down for IIIlbili%aUOll for lnIek lI'IIffic 
(4)	 Includea set-up oftwo aaiIon ($2,000 Clch for set-up aDd Jill IIIOGlbs ofI'ClItaI SI,500 per lrIiIer per IIIODth) 
(5)	 IncIucIea iIIiliallWVeyiog ofilnpected soil_..t follow.up verification IlIrVC)'iDa 
(6)	 Aaume silt fences an: requinod arouad the ealire perimeter of the excavation arCIS 

(7)	 DewateriDa is required .... _ SI, which will iDcIudeinllallaliaa ora bermacroa lbe bonowpillllld inscaDationofsixdo
watering pill arvuad the CXI:lIVII~ _1IId pumpina ofwala' to braided _ (USlIIIICS DO_tofcIlscharacc1 walC:l') 

(8)	 AsIumc lbe fblJowiq IOilI'lllllOVa1 volume: 
51- 4,400 CV Jt 10% fluff= 4,840 CV 
52 = 500 CY Jt 10% 1Iuff= 5SO CY 
53 = $00 CY Jt 10% fIutf- 550 CV 
54 -13,900 CY,cstimIted that 10,000 CV is IlIIderClJlaDd 3,900 CYoceds 10 beexcavalcd Jt 10% Bulf-4,290 CY 
SSLI = 1,200 CV Jt 10% t!uft'- 1,320 CY 
SSLJ - 1,700 CV Jt 10%-1,870 CV 
Total soil excavalCC1-n,420 CY or 16,104!oJ11 (1.2lOnsICY) 
Unit cost iDc1udc12 CY excavator (S2501hr) IIId 4 CV loader (52001hr). 10 hoursIday, +30% c:ontrador costs, excavation rile of 
400 CY/cIoy - S14.601CV 01' SI2.2~n 

(9)	 Includes lnIcIcing to cap __ IIId compocdoa over exisdn& suda<:e 
(10)	 lncIadea brinsiaI oft'-tiee1lae1diD to fiB 111 excavated areas. compICIllIId crade the affected areas, SSCY fOl' 1IaeIcfi1l1lld S5ICY 

for lIallIpOrtlItioD aDd S3ICY for COIIIpICIioll and pdiQg = SI31CY 
(II) lncIndeI fiIlal grading aDd ~of111 affected lIeU to prevem erosion IlIId "'-establish vqelative cover 
(12)	 Low-permeabJe soil capCOlllisl of the fbIJowiq 1I)oas (Iiom boltoaIlO top):impIctcd soils covcrccl by cap _be graded and 
~ gnnular OOIlIpOIilll clay 1ay<:r, 24· lOP soil, aDd vegetali~ cover - bydIoseeding. Per lICI'C cap com iDclade 24· toil 
@3,230 CVlacns@SIJlCYdeIiv-.londCOlllpllded=S42,OOOIllCIe,bydrosec:ding@SI,OOOIacre, ud the gnnularcomposilll 
cIav liBeral $0.61_ foot or S26.200/acre = S69.2OO1l1C1'C 

(13) Includes!iDa1 report cIoc=>eatiDg a1110il removallCtivilics aDd cap CODSttuCIion 
(14)	 SlImy wall DOS! includes COlIIpIc:lI: COIIInctor inItaIIotioa costs, the waU__ a distance of 1,800 Iincar feet Jt 6S feet deep

117,000 square fcc:t, S61sq. ft includes 111 c:oDInIf:lOr COSIS inclllCliD2 mob'cIemob 
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TABLE 12-1 (S of 8) 

-_.. _----. _/ 

Table 6-14. Cost Estimate for OakCn:ek Area: Alternative 5 PI&O' 0/'4 

CSXT NoeateeJHuU Creosote Site, HuD (Nocatee), Florida. 

Items UnltPrke . No. of (JDlts Con 

Altemative Overview 
Temponuy Imtitutiollll1 ControblDeed Restrictions 
TempotllIy relocation ofresidentJ during active construction 
Excavate soils above direct contact and leachability PROs
 
TI'8nsfer excavated 90iIs ID plant area and consolidate with PIanI Area soils benealh cap
 
Bacldill excavated areas to match existing grade
 
Divert stream flow and excavate sediments near stream thai are above ecological PROs
 
Transfer excavated sediments to plant area and consolidate wilh Plant Area soils beneath cap
 
FIIl3I cover will include geoleltlile filbric and rip rap along stream area
 
Install City potable water supply line
 
Pilot leSl for groundwater treatment
 
Install one biosparging systems
 

A' centrally located air compressor will provide compressed air to five lines ofbiosparg;ng wells. 
The five lines will be 100. 100, 100, 140. and 100 feet long for atotal of540 LF 
Wells will be installed on 30' spacing 
Nested wells, air injection al2S' and SO' 
No soil vapor extraction system 
Assume 3 cfrn per point 

Post Active Remediation for 5 yean 
Well network consists of 4 shallow wells (5-1 5).2 intermediate wells (20-30). 2 deep wells (45-55) 

Institutional ControlslDeed Restric:tlons 
~reslriction .' 10,000 IS 10.000 

Subtotal for Institutional Controls Costs 
Contingency (20%) 

10,000 
....::J2.:::0:::00~ 

Total Institutional ControlsIDeed RatrtetloM 12,000 

Temporary Relocation of Resldenls 
A) Moving CoS! (1) 
B) Per Diem (Meals &: Lodging) (2) 

2.500 !house 4 
300 Iday 30 

Subtotall'OJocation cost per family 

10.000 
9.000 

19,000 

Num~offamilies 

Subtotal relocation cost 
Contingency (20%) 

3 
57.000 

---'1;.;;1....400"""-

Total Relocatlon Cost 68,400 

Soil Remediation Costs (Euavatlon and OIT-slte Disposal) 
A) Infrastrucwre and Excavation Preparation 

Vegetation Clearing (3) 1,500 lacre 4.0 6.000 
Tree Removal (4) 9.000 IllJre 2.0 18,000 
Access Road Construction (5) 10,000 IS 1 10,000 
Construction Trailer (6) 11.000 IS 1 11,000 
Surveying (7) 10.000 IS 1 10,000 
Sill fences (8) 1.50 ILF 1500 2,300 

B) Excavation (9) 12.20/too 5,412 66,000 
C) Transfer Soils to Plant Area· 3 !ton 5.412 16,200 
0) Consolidate Soils wilh Plaol Area soi1s under cap 211011 5,412 10,800 
E) Backfill and GTading of Excavated ArQS (10) 13 Icy 4,510 58,600 
f) Health and Safety Equipmant 60.000 IS 1 60,000 
G) Site Restoration of Excavated Areas (11) 25.000 lacre 4 100.000 
H) Laboratory Costs 

Confirmatory Soil Samples 300 lsample 60 18.000 
Air Quality Monitoring 300 lsample 60 18,000 

Subtotal for Soil Remediation Costs 404,900 

FINAL FFS FEB 200&
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I TABLE 12-1 (6of8) 

Table 6-14. COlt Estimate for Oak Creek Area: Alternative 5 -Peao2a!4 

CSXT NocateeJHull Creosote Site, 0,,11 (Nocatee), FIoridL 

Items UnitPrlee No. ofUDltII Cost 

Reporting 20,000 20,000 
On-Site Comtruclion Management (1 ()O~) 40,500 
Design and Technical Support (10%) 40,500 
Project Management (10%) 40,500 

Subtola1 546,400 
Contingency (2()o~) 109,280 

Total SoI1 Remedlatloll Costll (EJ<cavatlOIl a.d aU-site Disposal) 655,680' 

Sediment RemedlatloD Costs (DIvert Flo!,\" EJ:cavatlon, OfT-Site Disposal, and Bacldill) 

A) Infrllstructure and Excavation Preparation 
Vegetation Clearing (12) 9,000 lacre 1.0 9,000 
Tree Removal (13) 12,000 lacre 1.0 12,000 
Access Road ConSb'uction (14) 10,000 L<; 1 10,000 
Silt fences (15) 1.50 IU' 1000 1,500 
Bladder> (16) 5,000 week 6 30,000 
Dc-watering pwnps (17) 3,000 week 3 9,000 
Dewatering ofExcavated Area (18) 10,000 IS I 10,000 

B) Exc~vation (19) 21.20 lion 4,224 89,500 
C) Transfer Sediments 10 Planl Area 2 lIon 4,224 8,400 
D) Consolidale sed wi Plant Area soil/sed beneath cap 3 lIon 4,224 12,700 
E) Geotextile Installation (20) 2.0 Isq fi 30,000 60,000 
F) Excavation Backfill (21) 16 Icy 3,520 56,300 
G) Silo Resloralion (22) 25,000 IS 1.0 25,000 
H) Ecalogical Monitoring 5,000 I year S.O 25.000 
I) Laboratory Costs 

Confirmatory Soil Samples 300 lsample 20 6,000 
Subtotal for Soil Remedialion Costs 364,400 

Reporting 20,000 20,000 
Permitting 20,000 20,000 
On-Site Construction MllUlgement (10%) 36,400 
Design and Technical Support (10%) 36.400 
Project Management (10%) 36,400 

SubUltal 513,600 
Contingency (20%) 102,720 

Total Sedlment Remedlatloll Costs (OUte Disposal and Bacldlll) 616,320 

Install City rotable Water Une 

A) Installation ofCity potable water line (23) 1,700.000 IS 1,700,000 

Subtotal for Alternm Water Supply Cost! 1,700,000 
Contingency (5%) llS,ooo 

Total - City Potable Water Une 1,785,000 

Groundwater System Capital Cost (Biosparge S)'Ikm) (24) 
A) Pilot lest (25) 100,000 IS_ 100,000 
B) Nested Injection Point Installation (26) 

Well installation I" 70 II.F 1,950 136,500 
Cuttiogs disposal (27) 65 !ton 39 2,500 
Well completion 500 IS 32 16,000 

C) Monitor Wen instillation (28) 
Wen installation 2" 70 ILF 190 13,300 
Cuttings disposal (29) 65 lion 3 200 
Wen completion 500 IS 6 3,000 

D) S)'8Iem Piping (30) 40 LF 1,600 64,000 
E) Air Compressors (31) 25,000 each 2 50,000 
F) Piping! ilIstrumentation around compreaors 6,000 LS 2 12.,000 
G) Wellhead inib'umentation 500 each 64 32.,000 
H) Electrical Panols - Autodialer 20,000 each I 20,000 
I) Conctete Pad and Building for Air Compressors 25,000 I.S 1 25.000 
1) InsIallation lAbor 

System installation 60,000 IS 2 120,000 
Eleclrician 20,000 IS 2 40,000 

Subtotal for Groundwater Syslem Capital Cost 634,500 

FINAL m FEB 2008 ,
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TABLE 12-1 (7 of 8) 1 
J 

Table 6-14. Cost Estimate for Oak Cnck Area: Alternative S Poee3014 
CSXT NocateeIHnU Creosote Site, Hull (Nocatee), Florida. 

Reporting - As-buih dmvings 30,000 
On-SilC Construction Management (I CO,,) 63,500 
En~ng Design and Technical Support (Hl%) 63,500 
l'rOJeet Management \1""'.) . M.:>1lU 

Subtotal 855,000 
Contingency (20%) 171,000 

Total Gronndwater System Capital Costs	 1,026,000 

Groundwater Operations and MaIntenance Costs 
A) Operations Labor (32) 
B} Utilities - elecb'ie (33) 
C) Monitoring 

Labor (34) 
Expenses (35) 
Analytical (36) 

D) AnIlual Repon 
E) Mise Site Maintenance 
F) Health and Safety Equipment 
0) E<juipment RepairlReplacemcnt 

Engineering and Technical Support (IO%) 
Project Management (15%) 

Annual Groundwater System O&M COSlS 

Estimated Yea", ofGroundwater O&M (37) 

Total Groundwater SYJtem O&M (Yean 2 - 6) 

70 $/hour 
1,005 $lHP1year 

70 SIhour 
1,200 levent 

400/sample 
10.000 is 

500 LS 
2,000 LS 
3,000 LS 

704 hours 
50 HP 

96 hours 
4 events 

60 samples' 
I each 
I each 
I 
I each 

Sublotal f 

5 years 

49,300 
50,300 

6,700 
4,800 

24.000 
10.000 

500 
2,000 
3,000 

150,600 
15,100 
22,600 

188,300 

Subtotal 941,500
 
ContingCl 188,300
 

1,129,800 

Post Active Remediation Moll1toring 

Scmi-armual Sampling Years 7-11 
A} Molliloring - semi-annual (38) 

Labor (39) 70 $/hour 48 bours 3,400 
Expenses (4O) 1,200 levent 2 events 2,400 
Analytical 400 lsample 20 samples 8,000 

B} Annual Report 7,000 LS I each 7,000 
C) Mise Site Maintenance 500 LS I each SOO 
D) Health and Safety Equipment 2.000 LS I 2,000 

Subtotal for Annual long-term Monitoring Cost 23,300 
Technical Support (15%) 3,500 
Project Management (I5%) 3,500 

Subtotal 30,300 
Contingency (20%) ..::6~,O:::6O:::.. 

AnJiual Cost - YeArS 7-11 36,360 
TotalCosi Years 7-1\ 181,800 

Total Post-Arlive Remedladon Monltorinil (Yean 7· 11) .	 181,800 

Cost Spmmary 
C Soil Remediation Costs {Eltcavation and Off-site Disposal} $655,680 
C Sediment Remediation COSlS (Divert flow, Excavation, Off-Silc Disposal, and Backfill) $616,320 
C lnstaII City Potable Water Une 51,785,000 
C Groundwater System Capital Cost (Biosparge System) SI,026,ooO 
OM Groundwater Operations and Maintenance Costs SI,129,&00 
OM Post Active Remediation Monitoring . $181.800 
C Institutional ControWDeed Restrictions $12,000 
C Temporary Relocation ofResidents $68.400 

Total Eltlmated Projed Cost (Calculated 2008)	 SS,475,000 

Present Worth (41) 
5655,6&0 
S616.320 

51,785,000 
51,026,000 

S926,48I 
5106,294 

S12.ooo 
$68.400 

$5,196,000 

(I)	 Co~t for mo..;mg residents' belongings to temporary lodging and back - auume 4 bouses at 52500 each. 
(2)	 AsswDlOS average family size of4 people. 
(3)	 Includd bush hogging in areas S5 (.07 acre) + 56(0.79 acres)+SD1(.14 acres} = 1.0 acres, and I acre of roadways and buffets
 

around each area - 4 acres.
 
(4)	 Assumes tree removal from halfof the cleared 8Iea or2 aCJ'eS. 
(S)	 Consisu ofappropriate road base (shell) laid down for stabilization for truck traffic. 
(6)	 Includes set-up of I trailer (52k each for sct-up and 6 months ofreotal at SI,500 per month). 

FINAL FFS FEB 2008
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TABLE 12-1 (8 of 8) 

Table 6-14. Colt Estimate 'or Oak Creek Area: Alternative S P..4of4 

CSXT NocateelHull Cm-ote SIte, Hun (Nocatee), PIorIda. 

(7)	 1Ilc1udes initW surveyiua of' ~ lOll_and tilDow-4lp verificaIion IUI"ie)'ina. 
(B)	 Assume sill t'eacea are l'llCluiNd lIIOIIIId die IIIIinl perimelar of'dIe excavationlll'llllS. 
(9)	 Assume Iho tilllowiD& soil romlMl volume: 

s.s - 300 CV x 10% ftufF- 330 CV
 
S6 - 3,800 CVx 10% 1Iulf-4.I80CY
 
Tow soil excavated=4,S10 CV or5.o412lOnJ (1.2lon11'CY)
 
Unit cost iucIudcs 2 CV excavator (S2SOihr) and 4 CY loader ($2OOIhr), 10 hounIday. + 30% COIlIJlIClDr CCl6lB, excavation rate of'400
 
CY/day - SI4.601CY or S12.201l0n.
 

(10)	 Includes bringing otT-iite bacldiO 10 fiB all CX"llvated_, eompact and grade the affected areas. S5 CY 'or bacIdilI and SS/CY ti:lr
 
transportation and S3/CY for compactioD IIld liradin& - SI3/CY.
 

(II) Includes fiDaI grading and hydrosecdiolg ofaD affected aras 10 prcvCllt CI'OSlon and re-establish vegelative covet. 
(12) Includes grubbing and vcgelation removal of'..__ 200' x 200'. specialized wetland cquipmcDt. 
(13) Includes spccia1izcd tree mnoval in swampy c:onditions ovcran an:a of200' x 200'. 
(14) ComisIs ofappropriate road base (sbeII) laid dowD ti:lr SIabilizaIion ti:lr truck traffic. 
(15) AS$UJlle silt fences arc required around tho caM perimeterof the excavation areas. 
(16) Includes installation of2 bladders upstream and downstream ofarea to divert stream from excavation area. Costs include rental and
 

maintenance and set-up.
 
(17) Includes weekly rental, operation, and diesel fuel to operate pump to bypass Slrcam flow around the bladders. Costs include renlal and
 

maintmane<: and SCI-up.
 

(IB) Dewatering is required in excavated aJea, which will include inslallation ofdcwatering trench around the excavated area (ISO' x 200') and
 
pumping ofwater to the slrcam (assumes DO treatment ofthe discharged water).
 

(19) Sediment removal includes SOl - 3,200 CYx 10% ftutT- 3,520 CV or 4,224 tons. Unilcost includes 2 CY cxcavator($2S01hr) and 4
 
CY loader (S2001hr). 10 hours/day. 400 CY/day x 20"10 - $1 IICY or S9/1on. Additional COsls for draining excavated sediments on
 
draining box prior to load-<lut, estimated to be S9/ton, tolal cost ofSl8IIon.
 

(20) Includes installation ofgcotcxtile for stabilization in the CX"lIwted area (I SO' x 200') = 30,000 sq ft. 
(21) Includes bringing off-lilc bacldin and rlplllp rock 10 lift aU CX"lIvated areas, compact and VoIde the affected areas, SB CY for backfill or
 

riprap rock and SSICY (or transportation and S3/CY for compaction and grading - SI6ICY.
 
(22) Includes iDstattation of riplllp rock aIoDi stream cbanncl and h)ldJosecding other areas to preveDt erosion and re-establish vegetative
 

cover.
 
(23) Includes the installation oCa City water line extension along Hull Road and connection to residences currently using shallow water supply
 

wells, costa include all cnginccring, permitting, installation, and connections to affected rcsidcnces. Includes project DI8IllIjlCDICIlt,
 
construction oversight, permitting, and reporting.
 

(24)	 One e<:ntnlized air COIIIpTllSSOT will be insIlIIIed to supply compressed air to 5 biospargo Iincs. LiDc 1=100 tF. line 2=100 LF. line 3-100
 
LF. line 4=125 LF. and tine 5~1 00 LF ti:lr a lDW ofS40 LF. Ncaacd injection points will be instaIlcd on a 25-fnot spaciJIg, screened al25
 
and SO ft bls. The poiIlls will be l-inch in diameltIr with 2-fnot scrcem. Air will be injected at a lllIe of'3 SCFM per point to maximi2:o
 
diuoIutioD and minimize die IIIICOIIIroIJcd migration.
 

(2S) Includes dcaip, implcmClltation, operation, rqlOIting and IIUIJIlIllCDICI of'pilot Icat for proposed GW treatment _gy. 
(26)	 Une 1 includes 4 wells, line 2 includes 4 woUa, liDo 3 iDcIudca 4 welts. liDo 4 includes S weDs, and liDo 5 includes 4 wclls, ti:lr a tola\ of
 

26 DOlled points at SO feet and 25 foot deep - 1.950 LF of iDjoctiClll points, I-inch diameter.
 
(27) Cuttings based on 0.02 tonsILF for 12-inch borehole includes iwldIing (S201t0n). transpor1ation ($18Iton), and disposat (S27/lDD). 
(28) Includes 2 deep welts (40-50 feet) and 2 intennediatIl welts (20-30 feel) and 2 sI1aIJow welts, tola/ of 190 LF, 2·inch diameter. 
(29) Cuttings baaed on 0.0 I tonaILF of'2.inch welL 
(30) Includel below-grade illltallatioll of 1-II2-inch schedule 40 steel air tine to supply tho injection wens, includes 1600 LF ofair line header
 

pipe.
 
(31) 3 SCFMpcrpointx 52 pointspcrlinc 12 (onIyhaIfofthe Iystem wiUopcralCatonc time)- 7B SCFMpcr line assuming required
 

il\icction pressun: of'24 psi for deep painls. Two 25 UP rolary _ compI'eSIOI'S will be =t1l3\ly located bew1ccn die biospazp \incs.
 

(32) 12 bounlwoclc and an additioaalSO bounI)ear ti:lr unachcdulcd main_ = 704 1loIn (for bolh systems). 
(33) lDctudcs operation of two 25 UP roBy _ compnssors. 100% uptime, SO.10 kw-bourclectriccost. 
(34) 24 bowa per event includes P"CP. travd, IIIId OIHllc time. 
(35) Includes travel cosll, pcrdicm, botel, sampling cxpcnsea, and sampling equipment rcotal. 
(36) 10 samples per event x 4 evcnls per year - 20 samplcll, -.me S400 per sample. 
(37) Five y-. of'operation based on profossioaaljudgment. 
(38) Includca quarterly monitoring of4 sI1aIJow wen., 2 intermcdi8tc welts. and 2 deep welts lola! of' Bsamplea each eveat with 2 QAIQC
 

samples, 10 samples per evcnl
 
(39) Two sampling evenll per year (24 houm per_ that incJudca p"cp. trave~ and on-silc time). 
(40) Includes travel coslB, perdiem, ~~ umpling expenses, IIIId IIJDp\ing equipment rcnlaI. 
(41) 1'reseIlt worth &ctor ia 7% based 011 EPA guidance. 

FINAL fFS FEB 2008 
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Table.13-1: Chemical-Specific ARARs, Criteria and Guidance Page 1 
Nocatee Hull Creosote Site, Hull, Florida 

Requirement Citation ARAR 
Type 

State 
Florida Surface Water 
Criteria Rule 

Chapter 62
302,530 Florida 
Administrative 
Code (FAC) 

Relevant and 
Appropriate 

" 

Florida Groundwater 
Classes, Standards, 
and Exemptions 

'-

Chapter 62
520.410 and 62
520.420, FAC 

Applicable 

Florida Drinking 
Water Standards, 
Monitoring and 
Reporting 

Chapter 62
550.310, FAC 

Relevant and 
Appropriate 

Description .. .' 

Provides surface water classifications and water quality 
criteria (numeric and narrative) for protection of State 
surface water bodies. Numeric ambient water quality 
criteria (AWQC) are relevant during remedial action of the 
site soil that is impacting surface water. 

Designates the groundwater of the State into five classes 
and establishes minimum criteria. This rule also specifies 
that Classes 
drinking water 
FAC. 

I and 
stan

II 
dards 

groundwater 
listed in 

must 
Chapter 62-550.310, 

meet primary 

1 
. ..J 

Provides primary drinking water quality standards and 
maximum contaminant levels (MCLs) for public water 
supply systems that are applicable at the tap and are relevant 
and appropriate to the restoration of a Class G-II aquifer. 

-

Comment 

Remedial Action Objectives 
(RAOs) require protection of 
surface water by monitoring 
surface water for some 
contaminants of concern 
(COCs) against AWQC. 

This rule was used to classify 
groundwater and establish 
cleanup goals for groundwater. 
Groundwater at this Site is 
considered a potential sourc~ 

of drinking water (Class G-II) . 

Cleanup goals for some of the 
COCs in groundwater are 
based upon MCLs listed in this 
rule. RAOs require restoration 
of surficial aquifer to drinking 
water quality standards. 



Table 13-1: Chemical-Specific ARARs, Criteria and Guidance Page 2 
Nocatee Hull Creosote Site, Hull, Florida 

Florida Contaminant 
Cleanup Target 
Levels Rule 

Chapter 62
777.170, FAC 
Tables I & II 

Relevant and 
Appropriate 

'" 

This rule provides default cleanup criteria, namely cleanup 
target levels (CTLs) in Tables I and II and an explanation 
for deriving CTLs for soil, groundwater and surface water 
that can be used for site rehabilitation (i.e., cleanup). 

CTLs for groundwater in Table 
I of this rule were used to 
establish cleanup goals for 
some of the COCs in 
groundwater at this Site. Soil 
CTLs in Table II for Direct 
Exposure and Leachability 
Based on Groundwater Criteria 
were used to establish cleanup 
goals for some of the soil 
COCs. See Table 7-20 of the 
ROD. 

Florida Contaminant 
Site Cleanup Criteria 
Rule - Risk 
Assessment 

Chapter 62
780.650(1)(d), 
FAC 

Relevant and 
Appropriate 

This section of the rule generally provides elements to be 
addressed when performing a risk assessment. Requires 
that a lifetime excess cancer risk level of I.OE-6 and a 
hazard index of I or less shall be used in establishing 
alternative CTLs for groundwater or soil. 

The 1.0£-6 and a hazard index 
of I or less requirement 
considered in developing site
specific or alternative CTLs for 
certain COCs. 

AWQC = ambient water quality criteria CAA = Clean Air Act FS = Florida Statute 

MClG-= maximum contaminant level goal HAPs - hazardous air pollutants CWA = Clean Water Act 

SDWA = Safe Drinking Water Act MCl = maximum contaminant level FAC = Florida Administrative Code 

CFR = Code of Federal Regulations FFS = Focused Feasibility Study SRI = Streamlined Remedial Investigation 

BAT = best available technology RCRA = Resource Conservation and Recovery Act TBC = To Be Considered 



Table 13-2: Action-Specific ARARs, Criteria and Guidance Page 
Nocatee Hull Creosote Site, Hull, Florida ' 

Requirement Citation ARAR Type" " Description 
, 

, " Comment 
Federal 

Requires characterization of solid waste and additional 
characterization of waste determined to be hazardous. 
Part 261.11 requires determination of whether solid 
waste is hazardous. Part 263.l3(a)(l) requires a detailed 
chemical and physical analysis of a representative 
sample of the waste to determine treatment, storage, and 
disposal requirements. 

Provides requirements for final cover design and construction 

Response action is expected 
to generate non-hazardous 
solid waste (contaminated 
soil determined not to be 
hazardous). 

.. 

-

Closure and'capping of the on-

Resource 
Conservation & 
Recovery Act 
(RCRA) 
Regulations, 

"Identification and 
Listing of 
Hazardous Wastes 

40 Code of 
Federal 
Regulations" 
(CFR) Part 
262.11 and" 
264.1 3(a)(l ) 

"Applicable 
," 

State 
Florida Solid Waste Chapter 62- Relevant and 
Management 701.600(5)(e), Appropriate for a solid waste landfill, including control of stormwater site containment area will meet 
Facilities - Landfill (f), (g), and (h), occurring on the landfillproperty in order to meet the general the relevant provisions of this 
Final Closure Rule" Florida 

Administrative 
Code (FAC) 

performance standard in Chapter 62-701.340( I), FAC 

Establishes minimum standards for the location, construction, 
repair and abandonment of water wells. 

Specifies the minimum number of wells and sampling 
frequency for conducting groundwater monitoring as part of a 
natural attenuation remedy. 

rule. 

The requirements for the 
construction, repair and 
abandonment of monitoring, 
extraction and injection wells 
will be met. 

"-

The requirements associated, -" 

with implementation of 
groundwater monitoring as part 
of the natural attenuation 
remedy will be met. (I) "" 

Florida Water Well 
Construction 
Standards Rule 

Chapter 62
532.500, FAC 

Applicable 

Florida Natural 
Attenuation with 
Monitoring 
Regulation 

Chapter 62
780,690(8)(a) 
through (c), 
FAC 

Relevant and 
--

Appropriate 

, 



Table 13-2: Action-Specific ARARs, Criteria and Guidance Page 2 
'- Nocatee Hull Creosote Site, Hull, Florida 

Florida Regulation of Chapter 62 R~levant and Establishes requirements for discharges from stormwat~r Erosion and stormwater control 
Stormwater Discharge 
- Facility Performance 
Standards 

25.025(7), FAC Appropriate discharge facility to ensure protection of the surface waters of 
the state. 

best management practices will 
be implemented during 
construction to retain sediment 
on site. 

Florida Generic 
Permit for Stormwater 
Discharge from 
Construction 
Activities 

Chapter 62
621 ~300( 4)(a), 
FAC 

Applicable Requires development and implementation of best 
management practices (BMPs) and erosion and sedimentation 
controls for stormwater discharges to ensure protection of the 
surface waters of the state. 

Erosion and stormwater control 
BMPs will be implemented 
during construction activities 
such as well installation to 
retain sediment on site. 

----
Florida Underground 
Injection Control 
Regulations 

Chapter 62
528.600 through 
528.645, FAC 

Applicable Establishes standards and criteria for construction, operation, 
monitoring, plugging, and abandonment for Class V Group 4 
injection wells associated with aquifer remediation projects. 

Requirements pertaining to 
Class V Group 4 injection 
wells will be followed. 

Florida Active 
Remediation 
Regulation for _ 
Groundwater In-situ 
Systems 

Chapter 62
780.700(12)(g), 
FAC 

Relevant and 
Appropriate 

Specifies that operations parameters for in-sitI] systems 
should include measurements of biological, chemical, or 
physical indicators that will verify the radius of influence at 
representative monitoring locations, on a predetermined 
schedule. 

In-situ groundwater 
remediation will meet the 
relevant requirements of this 
rule.() 

Florida Active Chapter 62- Relevant and Specifies that operational parameters for bioremediation Groundwater remediation will 
Remediation 780.750(4)(a) Appropriate systems should include measurements of dissolved oxygen at meet relevant requirements of 
Regulation for through (c), representative monitoring locations, rates of biological, this rule.(lj 

Groundwater FAC chemical, or nutrient enhancement additions on a 
Bioremediation - predetermined schedule. 
Systems. 

Florida Post Active Chapter 62- Relevant and --Specifies minimum number of wells and sampling frequency Post active remediation 
Remediation 780.750(4)(a) Appropriate for conducting groundwater monitoring as part of post active monitoring will meet the 
Monitoring through (c), remediation monitoring. relevant requirements of this 
Regulation FAC rule.(lj 



Table 13-2: Action-Specific ARARs, Criteria and Gui dance Page 3 
Nocatee Hull Creosote Site, Hull, Florida 

Florida General Chapter 62- Applicable Requires reasonable precautions, such as application of water Precautions will be undertaken 

Pollutant Emission 296.320(4)(c), r other dust suppressants, to control emission of particulate0 to prevent fugitive dust 

Limitation Standards FAC matter from any activity including, but not limited to, emissions from any land 

ehicular movement and construction. v disturbance activities. 

(1) The designated number of wells, sampling time frames/frequency, and specific parameters for analyses will be provided in a Monitoring Plan that is included in a post

ROD document prepared as part of the Remedial Design or Remedial Action which is approved by the EPA and FDEP. , 

MCL = maximum contaminant level AWQC=ambient water quality criteria
 

MCLG = maximum contaminant level goal HAPs - hazardous air pollutants
 

SWDA = Solid Waste Disposal Act SRI = Streamli ned Remedial Investigation
 

CFR = Code of Federal Regulations FFS = Focused Feasibility Study
 

BAT = best available technology RCRA= Resou rce Conservation and Recovery Act
 

j 

-
'. 



Table 13-3: Location-Specific ARARs, Criteria and Guidance Page 1 
Nocatee Hull'Creosote Site, Hull, Florida 

Requirement, Citation' ARAR Type" '. Description Comment 
Federal -

Remedial work in the Braided 
Stream, Peace River 
Floodplain, and Oak Creek 
involves location 
encompassing aquatic 
ecosystem as defined in 40 
CFR 230.3(c). 

' Remedial work in the Braided 

Clean Water Act 
Regulations - Section 
404(b) Guidelines 

40 Code of 
Federal 
Regulations 
(CFR) Part 
230.10(a) 

Applicable No discharge of dredged or fill material into an aquatic 
ecosystem is permitted ifthere is a practicable alternative that 
would have less adverse impact. 

No discharge of dredged or fill material shall be permitted Clean Water Act 40 CFR Part Applicable 
Regulations - Section 230.10(d) unless appropriate and practicable steps in accordance with 40 Stream, Peace River 
404(b) Guidelines CFR 230.70 et seq. have been taken that will minimize 

potential adverse impacts of the discharge on the aquatic 
ecosystem. 

Must comply with the substantive requirements of the NWP 
38 General Conditions, as appropriate, and any regional or 
case-specific conditions recommended by the USACE 
District Engineer, after consultation. 

.-

Requires that the U.S. Fish and Wildlife Service and the 
related state agency be consulted prior to structural 
modification of any body of water; including wetlands with a 
view to the conservation of wildlife resources by preventing 
loss of and damage to such resources. 

Floodplain, and Oak Creek 
involves location 
encompassing aquatic 
ecosystem as defined in 40 
CFR 230.3(c). 
Remedial work in the Braided 
Stream, Peace River 
Floodplain, and Oak Creek 
involves location 
encompassing aquatic 
ecosystem as defined in 40 
CFR 230.3(c). 

Oak Creek and the Peace River 
Floodplain are located in 
proxitnity to the Site. These 
agencies would be consulted to 
determine protective measures 
to prevent loss of wildlife 
resources. - ) 

Clean Water Act '-
Nation Wide Pennit 
(38) CleailUp of 
Hazardous and Toxic 

33 CFR Part 
323.3(b) 

Applicable . 

Waste 

Fish and Wildlife 
Coordination Act -
Impounding, diverting 
or controlling of 
waters 

-' 

16 United States 
Code (USC) 
§662(a) 

Relevant and 
Appropriate 

'. 



Table 13-3: Location-Specific ARARs, Criteria and Guidance Page 2 
Nocatee Hull Creosote Site, Hull, Florida 

Exec. Order 
11990 Section 
l.(a) 

Executive Order 
11990 - Protection of 
Wetlands 

Executive Order 
11988 - Floodplain 
Management 

State 
Florida 
Environmental 
Resources Pemlit 
Procedures 

To-Be- Requires Federal agencies to evaluate action to minimize the Sediment excavation in the 
Considered destruction, loss or degradation of wetlands and to preserve Peace River Floodplain Area 
(TBC) and enhance beneficial values of wetlands. and Oak Creek Area involves 

probable disturbance of 
jurisdictional wetlands. 

TBC 
,-

Requires Federal agencies to evaluate the potential effects of 
actions they may take in a floodplain to avoid, to the 
maximum extent possible, the adverse impacts associated 
with direct and indirect development of a floodplain. 

-

Oak Creek Area floodplain 
may need to be restricted from 
residential development at 
completion of the excavation 
and restoration portion of the 
remedy. 

Applicable Requires an environmental resource permit when action 
requires dredging or filling in, on or over wetlands. 

", 

FDEP will be consulted to 
determine the substantive 
aspects of an environmental 
resource permit for restoring 
wetlands. 

Exec. Order 
11,988 Section 
2.(a)(2) 

Chapter 62
343.050 and I 

343.070, FAC 

MCL = maximum contaminant level 

MCLG = maximum contaminant level goal 

SDWA = Safe Drinking Water Act 

CFR = Code of Federal Regulations 
BAT = best available technology 

AWQC = ambient water quality criteria 

HAPs - hazardous air pollutants 

SRI = Streamlined Remedial Investigation 

FFS = Focused Feasibility Study 
RCRA = Resource Conservation and Recovery Act 
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FIGURE 1-3
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· FIGURE 1-5
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