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August 13, 1997 Document No. : 

Commanding Officer 
SOUTHNAVFACENGOM 
ATTN: Mr. Wayne J. Hansel, P.E., Code 18B7 

03.09.:39.0001 

P.O. Box 190010 
2155 Eagle Drive 
Charleston, SC 240 19-90 10 

Subject: TECHNICAL MEMORANDUM 
Focused Risk Assessment: SA 39 and 40 Surface Soil 
NTC, Orlando, Florida 
Contract: N62467-89-D-03 17KTO 107 

Dear Mr. Hansel: 

ABB Environmental Services, Inc. has incorporated comments from the Florida Department of 
Environment and USEPA Region 4 on the Focused Risk Assessment (FRA) at Orlando Naval 
Training Center Study Areas 39 and 40. The purpose of the FRA was to evaluate the risks from 
potential exposures to surface soils at SAs 39 and 40 (the former coal storage yard and “bottle” 
landfill, respectively). Groundwater associated with SAs 39 and 40 was not considered in this 
focused risk assessment. The FRA Technical Memorandum is presented below and is inclusive of 
the methodology, the risk characterization results, a list of acronyms, references, and mult:iple 
supporting appendices. For ease of review, the contents of this Memorandum includes: 

TABLES : 
APPENDIX A: Exposure Parameters 
APPENDIX B: Risk Calculation Spreadsheets 
APPENDIX C: Toxicity Equivalency Factors for Carcinogenic PAHs 
APPENDIX D: Toxicity Profiles 
APPENDIX E: Dose Response Tables 

I ,” 

I. Introduction. In response to a request from the Orlando Partnering Team (OPT), ABB 
Environmental Services, Inc. (ABB-ES) has completed a Focused Risk Assessment (FRA) at 
Naval Training Center (NTC), Orlando Study Areas (SAs) 39 and 40. The purpose of the FRA 
was to evaluate the risks from potential exposures to Surface soils at SAs 39 and 40 (the former 
coal storage yard and “bottle” landfill, respectively). Groundwater associated with SAs 39 and 40 
is not considered in this focused risk assessment. This memorandum summarizes the FRA 
methodology and presents the risk characterization results. 

This FRA is conducted in accordance with the following United States Environmental Protection 
Agency (USEPA) and Florida Department of Environmental Protection (FDEP) guidance: 

l Risk Assessment Guidance for SuperfUnd, Volume 1, Human Health Evaluation 
Manual (Part A) (USEPA, 1989a), 

l Guidance for Data Usability in Risk Assessment (Part A), Final (USEPA 1992a), 
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l Region IV Risk Assessment Guidance (USEPA, 1995b) 
l Soil Cleanup Goals for Florida (FDEP, 1995), and 
l Applicability of Soil Cleanup Goals for Florida (FDEP, 1996a). 

This FRA was conducted to assess whether or not contamination in the surface soil at SAs 39 and 
40 poses potential health risks to individuals under the proposed reuse scenario - mixed o:ffice and 
residential in the absence of remediation. The FRA was conducted in a phased approach - if the 
future residential scenario resulted in unacceptable risks, then recreational and industrial land use 
scenarios were evaluated. This two-phase risk assessment was intended to assist decision makers 
in evaluating land reuse alternatives and determining the need for further remedial action 
alternatives (including no further action). 

The FRA consists of five components: data evaluation, identification of chemicals of potential 
concern (CPCs), exposure assessment, toxicity assessment, and risk characterization (including 
uncertainty analysis) (USEPA, 1989a). Collectively, these components are used to identify site- 
related contaminants and estimate the potential magnitude of exposure and the risks resulting 
from the estimated exposure conditions. 

II. Data Evaluation. The data evaluation involves numerous activities, including evaluating 
analytical methods; evaluating quantitation limits; evaluating quality of data with respect to 
qualifiers and codes; and developing a data set for use in risk assessment. A description of each 
of these activities is provided below. 

Available Data. There were 33 surface soil sample locations evaluated in this FRA. The data are 
the result of samples collected as part of the Site Screening Investigation (ABB-ES, 1996) and the 
Additional Site Screening (ABB-ES, 1997). Samples were considered surface soil if the bottom 
of the sampling interval was less than 2 foot below land surface (bls). The samples were analyzed 
for Target Compound List volatile organic compounds (VOCs), semivolatile organic #compounds 
(SVOCs), polychlorinated biphenyls (PCBs), pesticides, Target Analyte List inorganics, total 
petroleum hydrocarbons (TPH), and radionuclides. The samples evaluated in this FRA and 
detected analytes are presented in Table 1. 

Evaluation of the Analvtical Methods. The data used in this FRA are the result of analyses 
conducted under the Contract Laboratory Program (CLP) with documented QA/QC !procedures. 
The analytical data were evaluated for usability in this FRA assessment by evaluating quantitation 
limits and evaluating qualified and coded data. 

l Evaluation of Quantitation Limits. Sample Quantitation Limits (SQLs) were compared to 
USEPA Region III Risk-Based Concentration Values (RBCs) and Florida Soil Cleanup 
Goals (SCGs) for Residential Soils. The analyte-specific SQLs that are above RBCs and 
SCGs are benzo(a)pyrene and dibenz(a,h)anthracene (the SQLs are 2.5 to 370 ug/kg; the 
RBCs are 88 @kg, and the SCGs are 100 @kg) and arsenic (the SQL are 0.27 to 1 
mg/kg; the RBC is 0.43 mg/kg, and the SCG is 0.8 mg/kg). The SQLs are adequate for 
this FRA because all three analytes whose SQLs exceeded a screening criteria were 
selected as CPCs. 
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0 Evaluation of Qual$ed and Coded Data. Both the laboratory and data validators may 
assign qualifiers to analytical results. The qualifiers assigned by the data validators 
supersede the laboratory qualifiers. The validated data (detected values) with qualifiers 
are presented in Table 1. All positive detections (whether they are unqualified or qualified 
with a “J”) were considered detected concentrations for this FRA. All nondetects 
(qualified with a “U“ qualifier) were retained in the FRA data set as samples without 
positive detections. If all sample results for a given analyte in a given medium were 
nondetects, that analyte was not retained as a detected analyte for the purposes this FRA. 
Any sample results with an “R” validation qualifier was eliminated from this FRA data set 
because quality control indicated that the result was unusable. 

Development of Data Set For Use In Risk Assessment. Data management concludes1 with the 
summarization of data and statistics generation for each data set. A summary table provides the 
chemical name, the f?equency of detection, the minimum and maximum detected concentrations, 
the minimum and maximum quantitation limits, the mean, and the 95 percent upper confidence 
lit (for analytes with 10 or more samples). Table 2 presents the summary statistics for surface 
soils at SAs 39 and 40. 

III. Identification of Contaminants of Potential Concern. Contaminants for which data of 
sufficient quality were available for use in this FRA and that were present at concentrations 
greater than background screening concentrations (inorganics only) are the starting point for the 
development of the list of CPCs. The final list of CPCs is a subset of all compounds detected in 
the surface soil. CPCs were selected based on concentration and frequency of detection; physical, 
chemical, and toxicological characteristics; and comparison of detected values to background, 
associated blanks, and risk values. 

In selecting CPCs, USEPA Region IV criteria were used (USEPA, 1995b). The CPCs included 
chemicals that were positively identified in at least one sample and exceeded background and 
screening values. Each criterion listed below was by itself justification for excluding an analyte: 

l Less than Background Screening Concentrations. If the maximum detected 
concentration of an analyte was less than twice the arithmetic mean of the 
background concentration (inorganics only), the analyte was not selected as a CPC 
(USEPA, 1995b). The background screening values for surface soil are identified 
in the Background Sampling Report @B-ES, 1995). 

l Less than 5 Percent Frequency of Detection. If an analyte had a frequency of detection 
(number of samples in which the analyte is detected divided by the number of samples 
analyzed for that analyte) less than 5 percent (USEPA, 1995b), it was not selected as a 
CPC. No chemicals were eliminated based on this selection criteria. 

0 Less than Risk-Based Screening Concentrations, Standards, and Guidehines. If the 
maximum detected concentration of the analyte in a medium was less than its 
corresponding adjusted USEPA Region III Risk-Based Concentration (RBC) (USEPA, 
1996a), and less than Florida SCGs, then the analyte was not selected as a CPC (USEPA, 
1995b). In the USEPA Region III RBC table, the target hazard quotient is 1 and the 
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target cancer risk is 1 x 10e6. All RBCs based on noncarcinogenic effects are adjusted for 
a target hazard quotient of 0.1 as per Region IV guidance (USEPA, 1995b). No RBC is 
available for lead in soil. Based on USEPA recommendation, a screening level of 400 
mg/kg for lead under residential land use is used as the RBC for lead in soil (IJSEPA, 
1994). No screening values are available for acenaphthylene, benzo(g,h,i)perylene, 
phenanthrene, and total petroleum hydrocarbons (TPH); toxicity data for pyrene was used 
as a surrogate based on chemical property similarities, toxicological similarities, and 
professional judgment. Screening values were not available for l-methlynaphthalene and 
2-methylnaphthalene; toxicity values for naphthalene were used as a surrogate based on 
chemical structural similarities and professional judgment. 

l Less than Essential Nutrient Screening Values. If the maximum detected concentration of 
an essential nutrient (e.g., sodium, potassium, magnesium, and calcium) in surface soil was 
below a toxic level and consistent with or only slightly above its background 
concentration, the essential nutrient was not selected as a CPC. Essential nutrient values 
were developed by ABB-ES and are presented in the CPC screening tables (Tables 2 and 
3). 

If the analyte met any of the above criteria, was not a member of the same chemical class as other 
selected CPCs in soil, and was not a breakdown product of other CPCs in soil, then the analyte 
was not selected as a CPC. In situations where multiple screening values were available, a 
chemical was excluded only if its maximum concentration was less than all of the corresponding 
screening values. After applying these criteria, with professional judgment, CPCs were identified 
for soil. Analytes that were not selected as CPCs are clearly identified in Tables 2 and 3. 

Selection of Human Health Chemicals of Potential Concern. The first phase of this FRA was a 
screening of the analytes detected in the surface soil at SAs 39 and 40 against background, 
SCGs, and RBCs under a residential land use scenario. Three CPCs were selected for surface soil 
at SAs 39 and 40 because they exceeded residential screening values [two SVOCs 
(benzo(a)pyrene and dibenz(a,h)anthracene); and one inorganic (arsenic)]. Benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and indeno( 1,2,3-cd)pyrene were retained 
because they are members of the carcinogenic PAH class and other chemicals in thtit class were 
selected as CPCs. Gross alpha and beta radioactivity were selected as CPCs since no background 
or screening criteria were available. Selection of gross alpha and beta radioactivity as CPCs was 
not intended to imply that the radioactivity is site-related, rather that radioactive disposals at the 
site could not confidently be ruled out. There is however, no evidence or records that indicate 
that the radioactivity detected is from past operations. Table 2 presents the resi.dential CPC 
screening for surface soil at SAs 39 and 40. 

The second phase of the FRA was to screen the analytes detected in the surface soil at SAs 39 
and 40 under a recreational and an industrial land use scenario. 

l The residential CPC screening table was used to identify CPCs for the recreational 
scenario (See Table 2). 
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0 Table 3 presents the industrial CPC screening for surface soil at SAs 39 and 40.. There 
were no CPCs identified for the industrial scenario (no chemicals were detected above the 
SCGs, RBCs, or background levels) except gross alpha and beta radioactivity. Gross 
alpha and beta radioactivity were selected as CPCs for the industrial scenario since no 
background or screening criteria were available; however, the potential risks from the 
radioactivity under an industrial scenario could not be quantified due to a lack of toxicity 
data. Selection of gross alpha and beta radioactivity as CPCs was not intended to imply 
that the radioactivity is site-related, rather that radioactive disposals at the site could not 
confidently be ruled out. There is however, no evidence or records that indicate that the 
radioactivity detected is from past operations. 

IV. Exposure Assessment. The exposure assessment was conducted to estimate the pathways 
by which humans are potentially exposed, the magnitude of actual and/or potential human 
exposure, and the frequency and duration of exposure. This process involves several steps: 

0 characterization of the exposure setting in terms of physical characteristics and the 
populations that may potentially be exposed to site-related chemicals; 

l identification of potential exposure pathways and receptors; and 

l quantification of exposure for each population in terms of the amount of chemical either 
ingested, inhaled, or absorbed through the skin from all complete exposure pathways. 

Exnosure Setting Characterization. This FRA addressed potential future land uses that may occur 
when this property is transferred to the City of Orlando. The property is currently zoned 
office/residential. Potential future adult and child residents were evaluated in the FRA as a 
conservative estimate of potential risks to other receptors. If unacceptable risks were obtained 
under the future residential scenario then, using the phased risk evaluation approach, potential 
future recreational user and industrial scenario were evaluated. Risks for the industrial scenario 
were considered inconsequential since no CPCs were selected for that land use with the exception 
of gross alpha and beta (see previous discussion of radioactivity). Risks to potential future 
receptors were evaluated for incidental ingestion, dermal contact, and inhalation of particulates 
from surface soil. 

Pathwav and Recentor Identification. The residential exposure scenario was evaluated due to the 
current residential/commercial zoning. Recreational exposure was assessed as a possible land 
reuse alternative. The industrial exposure scenario was considered inconsequential since no CPCs 
were selected except gross alpha and beta radioactivity. Appendix A contains the exposure 
parameters for the residential and recreational exposure scenarios. 

Exnosure Ouantification. The final step of the exposure assessment was to quantify exposure 
( i.e., intake). Two scenarios were evaluated for a future resident, Reasonable Maximum 
Exposure (RME) and central tendency (CT) exposure. For the RME evaluation, the Exposure 
Point Concentration (EPC) was defined as the lesser of the 95 percent upper confidence limit 
&JCL) on the mean and the maximum detected concentration. The RME value provides a 
conservative and reasonable estimate of exposure. The lesser of the maximum detected 
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concentration and the mean of the detected concentrations at the site tias evaluated in the CT 
exposure scenario. The mean concentration coupled with CT exposure parameters provides a 
probable risk level (USEPA, 1995b). The mean and the 95% UCL on the mean for the analytes 
detected at SAs 39 and 40 are shown in Tables 2 and 3. 

This quantification process involved developing assumptions regarding exposure conditions and 
exposure scenarios for each receptor to estimate the total amount of contaminants that a receptor 
may ingest, dermally absorb, or inhale from each exposure pathway. These exposure scenarios 
are based on several variables, which can be grouped into chemical-, population-, and assessment- 
related variables. 

0 In this FRA the chemical-related variable involved in the exposure quantification are the 
RME EPC and the CT mean values. The central tendency evaluation coupled with the 
mean concentration and reasonable but less conservative exposure parameters is designed 
to provide a probable risk level (USEPA, 1995). 

0 Population-related variables describe the characteristics of a hypothetical individual 
receptor within each potentially exposed population. These variables include contact 
rates, such as exposure frequencies and ingestion rates, and physical characteristics of 
human bodies, such as body weights and surface areas. When applicable, contact rates 
used are USEPA standard exposure factor default values (USEPA 1991 and USEPA, 
1995b) or USEPA dermal guidance values (USEPA, 1992d). The central tendency 
parameters further differs from the RME exposure scenario by using a 50 percentile 
ingestion rate and exposure duration. Parameters describing the physical characteristics 
of the exposed populations were identified from appropriate USEPA guidance (USEPA, 
1989a; 1989b; 1995b) and are presented in Appendix A. 

l The assessment-related variable involved in exposure quantification is the averaging time. 
Averaging time reflects the duration of exposure and depends on the type of effect being 
evaluated. Exposure intake during a defined interval (e.g., a lifetime) is averaged over the 
entire period, resulting in an estimate of average daily intake. Two types of effects are 
evaluated in the FRA: carcinogenic and noncarcinogenic. According to USEPA 
guidance, the averaging time for carcinogenic effects is assumed to be a 70-year lifetime 
(USEPA, 1989a). The averaging time for noncarcinogenic effects is equivalent to the 
duration of exposure. 

Dermal absorption from soil was calculated in accordance with the USEPA Dermal 
Exposure Assessment: Principles and Applications, Interim Report (USEPA, 1992d). 
According to USEPA Region IV guidance (USEPA, 1995b), absorption factors for 
organics and inorganics are 1 percent and 0.1 percent, respectively. A soil adherence 
factor of 1 milligram of soil per square centimeter of skin (mg/cm’) per event is used in the 
dermal intake equations (USEPA, 1995b). 

V. Toxicitv Assessment. The purpose of the toxicity assessment was to identifjr the adverse 
effects that may be associated with exposure to each CPC and to identifjr the relationship between 

6 



the level of exposure and the severity or likelihood of adverse effects. Two steps are typically 
associated with toxicity assessment: hazard identification and dose-response assessment. 

Hazard Identification. Hazard identification is the process of determining if exposure to an agent 
can cause a particular adverse health effect and, more importantly, if that effect will occur in 
humans. Characterizing the nature and strength of causation is a part of the hazard identification 
process. For a number of the chemicals at hazardous waste sites, potential toxic effects have 
already been identified. Consequently, the objectives of the hazard identification in the IFRA are 
to (1) identify which of the contaminants detected at the site are potential hazards, and (2) briefly 
summarize their potential toxicity in nontechnical language (Appendix A). 

Dose-response Assessment. A dose-response assessment is conducted to characterize and 
quantify the relationship between intake, or dose, of a CPC and the likelihood of a toxic effect or 
response. There are two categories of toxic effects evaluated in this FRA: carcinogenic and 
noncarcinogenic. Following USEPA guidance for risk assessments (USEPA, 1989a), these two 
types of endpoints (cancer and noncancer) were evaluated separately. As a result of ,the dose- 
response assessment, identified dose-response values were used to estimate the incidence of 
adverse effects as a function of human exposure to a chemical. There are two types of dose- 
response values: Cancer Slope Factors (CSFs) for carcinogens and Reference Doses (RfDs) for 
noncarcinogens. For some compounds (such as arsenic), both types of values have been 

P i developed by USEPA because the chemicals cause both carcinogenic and noncarcinogenic effects. 
In addition, because the toxicity and/or carcinogenicity of a compound can depend on the route of 
exposure (i.e., oral, inhalation, or dermal), unique dose-response values are developed for the 
oral, dermal, and inhalation exposure routes. Toxicity information is not available for dermal 
exposure; therefore, it was necessary to adjust oral toxicity values that were based on 
administered doses so that they could be used for evaluation of absorbed doses. If there was no 
information available on oral absorption efficiency, the conservative default values (USEPA, 
1995b) of 80 percent for volatiles, 50 percent for SVOCs, and 20 percent for inorganics were 
used. 

Appendix A to this Technical Memorandum contains dose-response information for .the CPCs. 
This information was used to estimate the excess lifetime cancer risk (ELCR) for carcinogens and 
the hazard index (HI) for all CPCs in the risk characterization. Dose-response values current as 
of January 1997 from the Integrated Risk Information System (IRIS) (USEPA, 1996b) and 
November 1995 from the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1995) 
were used in this FRA. 

VI. Risk Characterization. Both carcinogenic and noncarcinogenic risks were estimated for 
each CPC. The chemical-specific risks for all carcinogenic and noncarcinogenic compounds were 
determined following the USEPA Risk Assessment Guidance for Superfind (USEPA, 1989a). 

Two scenarios were evaluated for a future resident, RME and CT. The summary of the risks for 
these two scenarios provide a risk range that can be used by decision makers and risk managers to 
evaluate the need for further action at SAs 39 and 40 (LJSEPA, 1995b). 
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Using the RME and CT parameters defined in Appendix A, the risks. to future receptors were 
evaluated. The second phase of the FRA evaluated the potential risks to a recreational user of 
SAs 39 and 40. The summary of the risk calculations for a potential future resident and 
recreational user are presented in Table 4. 

Focused Risk Evaluation Results. The FRA carcinogenic results for the future resident (adult and 
child) are summed to determine a total receptor risk. The noncarciongenic results for the future 
residential adult and child receptor are considered separately. These risk results #are then 
compared to the acceptable USEPA and Florida risk values. 

l The USEPA guidelines, established in the National Oil and Hazardous Substances 
Contingency Plan (NCP), indicate that the total lifetime cancer risk due to exposure to the 
CPCs at a site, by each complete exposure pathway, should not exceed a range of 1 in 
1 ,OOO,OOO (1~10‘~) to 1 in 10,000 (1x1 OA) (USEPA, 199Oa). FDEP has indicated that 
chemical-specific risks greater than one in one million (1~10~~) warrant further 
consideration. 

l An HQ less than 1 indicates that noncarcinogenic toxic effects are not expected, to occur 
due to CPC exposure. MS greater than 1 may be indicative of a possible noncarcinogenic 
toxic effects, but the circumstances must be evaluated on a case-by-case basis (USEPA, 
1989a). As the HI increases, so does the likelihood that adverse effects might be 
associated with exposure. 

Residential Risk Results. Risks to potential future residents are evaluated for incidental 
ingestion, dermal contact, and inhalation of particulates from surface soil. The cancer risk to 
potential future residents at SAs 39 and 40 (combined adult and child) based on the RME 
scenario is 1x10” and based on the CT scenario is 1~10~. The RJME residential risk is within the 
USEPA acceptable risk level but above the FDEP level of concern. The carcinogenic risk is 
driven primarily by benzo(a)pyrene, arsenic, and dibenz(a,h)anthracene. The noncancer HIS for 
potential titure adult and child residents for both scenarios are each less than the target level of 1, 
The risk characterization results for a future resident (adult and child) are presented in Tables B-l 
through B-8 in Appendix B. 

The risk from the radionuclides (gross alpha and gross beta) detected in the surface soil could not 
be quantitatively evaluated and there were no background or screening values available for 
qualitative comparison. However even if the background radioactivity levels are conservatively 
assumed to be zero; the detected concentrations 0.006 - 0.859 picocuries per gram (pCi/g) of 

This gross alpha and 0.031 - 1.48 pCi/g for gross beta do not appear to be at a level of concern. 
conclusion was based on a comparison of these concentrations to the standard of 5 pCi/g above 
background for radium-226 and thorium-232 in surface soil(40 CFR 192, Health and 
Environmental Protection Stan&r& for Uranium and Thorium Mill Tailings). Although the 
gross alpha and beta measures are indicators of general radioactive materials and not of specific 
nuclides, this comparison may provide decision makers with some regulatory comparison. 
Additionally, there is no evidence or records that indicate that the detected radioactivity is the 
result of past site activities. 
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Recreational User Risk Results. A future recreational exposure scenario was evaluated sjince the 
RME residential scenario was associated with cancer risks above 1 x 104. Potential future adult 
and child recreational users were evaluated in the FRA as an alternative land use scenario for SAs 
39 and 40. Risks to potential future recreational users are evaluated for incidental ingestion, 
dermal contact, and inhalation of particulates from St.&ace soil. The RME cancer risk to potential 
future recreational users at SAs 39 and 40 (combined adult and child) based on the RME scenario 
is 1x1u6. Only the RME scenario was calculated because the total risk did not exceed 1~10~. 
The noncancer III for potential future adult and child recreational users are less than the target 
level of 1. The risk from radionuclides was not quantitatively evaluated; however, the detected 
gross alpha and beta concentrations do not appear to be a level of concern (see Residential Risk 
Results Section discussion of radionuclides). The risk characterization results for recreational 
users are presented in Tables B-9 through B-12 in Appendix B. 

Industrial Scenario Risk Results. There were no CPCs selected for the industrial scenario, 
indicating an acceptable risk level for potential future industrial land uses. The risk from 
radionuclides was not quantitatively evaluated due to a lack of toxicity data; however, the 
detected gross alpha and beta concentrations do not appear to be a level of concern (see 
Residential Risk Results Section discussion of radionuclides). 

VII. Remedial Goal Ootions. Receptors with a total pathway estimated incremental lifetime 

4-l 
cancer risk (ELCR) above 1 in 10,000 (1 in l,OOO,OOO or 1 x lOa per FDEP guidance) or with a 
total III greater than 1 were identified. RGOs were therefore calculated only for the residential 
RME scenario that resulted in an ELCR of greater than 1 x 10” . In accordance with USEPA 
Region IV guidance, RGOs are presented in a table of potential media cleanup levels (Table 5). 

Table 5 includes selected summary statistics, background concentrations, detection quantitation 
limits, the Florida residential SCGs, and concentrations associated with RME residential cancer 
risk levels of 1 Oa, 10W5, and 106. The concentrations at these risk levels are calculated using the 
site-specific RME daily dose equation used in this FRA. RGOs were not calculated for 
noncarinogenic CPCs, since the total hazard index was not greater than 1 for any potential 
receptor. The RGO table also includes a proposed treatment goal for each risk driver equal to the 
highest of the background level (inorganics only), the contract required detection limit/contract 
required quantitation limit, the Florida SCG, or the 1 x lo& RGO. 

RGOs were identified for SAs 39 and 40 for a potential titure resident RME scenario with 
ingestion of, dermal contact with, and inhalation exposure to benzo(a)pyrene, 
dibenz(a,h)anthracene, and arsenic in surface soils under the assumption that future residential 
development may occur. 
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VIII. Uncertainty. Since the cancer risk in SAs 39 and 40 surface soils is driven by arsenic, a 
naturally occurring metal and a historical component of pesticides, and PAHs, a chernic;al class 
common in urban areas, it is uncertain whether or not this risk to potential residents is actually 
due to past site operations. 

Benzo(a)pyrene and dibenz(a,h)anthracene are common anthropogenic contaminants. The 
concentrations may be the result of runoff from roadways or as the result of automobile: use or 
may be contamination from burning of brush or garbage in the area. Additionally, the SQL for 
dibenz(a,h)anthracene is higher than the maximum detected value. The risk associated with 
dibenz(a,h)anthracene may, therefore be overestimated. 

Arsenic is a naturally-occurring metal that was historically used prevalently in pesticides. 
Additionally, the risks associated with background screening levels also exceed the: FDEP 
acceptable levels. Therefore, the risks associated with site-related arsenic may be overestimated 
due to the elevated natural risk from arsenic. 

There is also some uncertainty associated with the sampling interval used in collecting the: surface 
soil samples for this FRA. Since arsenic and PAHs would tend to occur preferentially in. the top 
several inches of soil, considering the top 2 feet of soil as ‘surface soil’ could underestimate the 
risk associated with soils at SAs 39 & 40. This underestimate would be due to a dolwnward 
biasing of the concentrations detected in the data set (including nondetects in the statistical 
interpretation). However, since the top 12 inches of soil were sampled and the concentr8ations in 
that interval were assumed to be present in the top 2 feet, it is unlikely that any underestimate of 
risk would be significant. It is also possible that this assumption could lead to an overestimate of 
risks, if in fact the arsenic and PAHs are only present in the top few inches of soil and the 
underlying soils are free of these contaminants since exposure would be to the entire 2 foot 
interval of soil. 

Ix. Conclusions. The potential future RME residential risk from soil exposure results in a 
slightly elevated risk level of 1 x 10”. The potential future residential risk posed from thie central 
tendency was at an acceptable risk level 1 x 10d. The risk range 1 x lo-’ to 1 x 10e6 presented by 
the RME and CT scenarios are useful as “information to provide perspective for the risk manager 
and compliance with Agency guidance” (USEPA, 1995b). 

i 

The RME residential risk is driven by arsenic and two carcinogenic PAHs. The arsenic and PAH 
contamination are not generally located in the same areas of SAs 39 and 40. Figure 1 presents the 
sample locations. Figure 2 presents the risk driver concentrations that are above the appropriate 
Florida residential SCGs. 

A reduction of the risk of either the arsenic or the PAH contamination to lower the overall surface 
soil pathway risk was therefore evaluated. 

l A reduction of the arsenic to background levels of 1 mg/kg would result in a RME 
residential risk of 2.5 x 10e6. This background arsenic level is above the FDEP residential 
SCG. 
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l Remediation of the benzo(a)pyrene and dibenz(a,h)anthracene to the residential. Florida 
SCG would result in a risk level of 1.6 x lo&. 

As it is not economical or practical to clean up to detection limits (PAHs) or background (arsenic) 
if doing so would result in minimal risk reduction. It may therefore be more reasonable to re- 
evaluate the land use alternatives. The recreational user RME scenario resulted in an acceptable 
risk level and would require no remediation; therefore this land use zoning alternative: may be 
more practical. The industrial land use alternative also provides a viable land use alternative 
without remediation. 

X. Recommendations. Although rezoning SAs 39 and 40 for either a recreational or industrial 
land use would not require remediation, the CT residential risk should be considered in making 
remedial decisions. The CT residential risk is within the USEPA acceptable risk range and meets 
the FDEP risk target level. CT and RME residential risks provide the risk managers and decision 
makers with a perspective of the true potential risk range to future residents. 

If you have in questions or comments, please do not hesitate to contact John Kaiser at (4.07) 895 - 
8845 or myselfat (703) 769 - 8137. 

Very Truly Yours, 
ABB TON-MENTAL SERVICES, INC. 

Installation Manager 
5ii!fii% 

Human Health Risk Assessor 

cc: B. Nwokike (SDTV) 
J. Mitchell (FDEP) 
N. Rodriguez (EPA) 
Lt. G. Whipple (NTC, ORL) 
0. McNeil (Bechtel) 
S. McCoy (Brown & Root) 
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ABBREVIATIONS, ACRONYMS, AND SYMBOLS 

ABB-ES 

bls 

Definition 

ABB Environmental Services, Inc. 

below land surface 

CFR Code of Federal Regulations 
CLP Contract Laboratory Program 
CPC contaminant of potential concern 
CSF cancer slope factor 
CT central tendency 

ELCR 
EPC 

excessive lifetime cancer risk 
exposure point concentration 

FDEP Florida Department of Environmental Protection 
focused risk assessment 

HEAST 
HI 
HQ 

Health Effects Assessment Summary Tables 
hazard index 
hazard quotient 

IRIS Integrated Risk Information System 

NA 
NC 
NCP 
ND 
NE 
NSC 
NTC 

milligram per kilogram 
milligrams per square centimeter 
microgram per kilogram 

not applicable; not available 
not calculated 
National Oil and Hazardous Substances Contingency Plan 
not detected 
not evaluated 
no screening concentration available 
Naval Training Center 

i 
OPT 

QMQC 

PAH 
PCB 

Orlando Partnering Team 

quality assurance/quality control 

polycyclic aromatic hydrocarbons 
polychlorinated biphenyl 

ABBREVIATIONS, ACRONYMS, AND SYMBOLS (continued) 



PW 
PEF 

RAGS 
RBC 

SA 
SCG 
SQL 

svoc 

TPH 

UCL 
USEPA 

voc 

picocuries per gram 
particulate emission factor 

U.S. EPA Risk Assessment Guidance 
USEPA Region III Risk-Based Concentration 
reference dose 
remedial goal option 
risk-based concentration 
reasonable maximum exposure 

study area 
Florida Soil Cleanup Goal 
sample quantitation limit 

semivolatile organic compound 

total petroleum hydrocarbons 

upper contidence limit 
United States Environmental Protection Agency 

volatile organic compound 
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Table 1 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Analyte 39BOOlOl 39800201 39800201 D 39BOO301 39Boo401 39800501 39BOO901 39BOlOOl 

Collect Date 03/19/96 03/19/96 03/19/96 03/19/96 03/19/96 ww= ww~ W/29/96 

Volatile Organic Compounds @g/kg] 

Carbon disulfide 4J 3J 1J -_ 2J 

Ethylbenzene 1J 

Methylene chloride 6J 

Tetrachloroethene 3J 

Toluene 1J 5J 75 

Xytene (total) 3J 1J 

Semivolatile Organic Compounds @g/kg) 

2,4Dinitrotoluene 0.295 

1-Methylnaphthalene 

2-Methylnaphthalene 16OJ 170J 210 J 350J 

Acenaphthene 60J 

Acenaphthylene - 39J 

Anthracene 180J 

Benzo(a)ahthracene 38J 40J 1OOJ 41 J 640 

Benzo(a)pyrene 43 J 18OJ 47 J 520 

Benzo(b)fluoranthene 39 J 43 J 200J 70 J 520 - . 

Benzo(g,h,i)perylene 49 J 49 J 15OJ 65 J 300J 

Benzo(k)fluoranthene 37 J 37 J 14OJ 49 J 530 

Carbazole 120J 

See notes at end of table 



Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Analyte 39BOOlOl 39800201 39800201 D 39800301 39BOO401 39Boo501 39Boo901 39BOlOOl 

Collect Date 03/19/96 03/19/96 03/19/96 03/19/96 03/l 9196 03/20/96 08129196 WWfi 

Semivoletile Organic Compounds @g/kg) (Cant) 

Chrysene 62 J 68J 16OJ 79 J 690 

Di-n-butylphthalate -. 

Dibenz(a,h)anthracene 47 J 11OJ 

Dibenzofuran 38 J 4OJ 56J 12OJ 

fluoranthene 505 52 J 91 J 56J 1,300 

Fluorene 51 J 

Indeno(l,2$cd)pyrene 12OJ 45 J 290J 

Naphthalene 59 J 67J 11OJ 210 J 

Phenanthrene 14OJ 15OJ 15OJ 1,100 

Pyrene 42 J 69 J 91 J 12OJ 67 J 1,400 

bis(2-Ethyfhexyt)phthalate 47 J 49 J 170J 43 J 

PesticideslPCBs @g/kg) _ _ ._. . . 2. 

4$-DDE 1.8J 

4,4’-DDT 7.9 

Dieldrin 1.3 J 

alpha-Chlordane 2.7 J 

gamma-Chlordane 3.1 

lnorganics (mg/kg) 

Aluminum 729 J 1,440J 1,690J 690J 2,436 J 875 J 

see no!es at end of ?ab!e 



Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Analyte 39BOOlOl 39800201 39800201 D 39BOO301 39BOO401 39800501 39BOO901 39BOlOOl 

Collect Date 03/19/96 03/19/96 03/l 9196 03/19/96 03/l 9/96 03/20/96 08/29/96 08/29/96 

lnorganics (me/kg) (Cont.) 

Arsenic 0.36 B 4.7 4.8 0.32 B 6.7 2.3 

Barium 4.7 BJ 17.7 BJ 22.8 BJ 6.6 BJ 21.8 W 17.5 BJ 

Beryllium 0.03 B 0.12 B 0.23 B 0.05 B 0.18 B 0.14 B 

Cadmium 0.51 B 

Calcium 90,600 147,000 151,ooo 18,900 5,240 67,200 

Chromium 3.5 6.9 7.5 1.7 B 2.9 3.7 

Cobalt 2.4 B 4.8 B 0.79 B 2.1 B 

Wwr 1.9 B 6.1 7.2 1.4 B 4.4 B 4.8 B 

Iron 335 5,770 7,840 422 2,820 1,930 

Lead 14.5 21.5 24.3 17.6 11.5 23.9 

Magnesium 702 B 1,060 B 1,040 B 136B 97.6 B 9838 

11.7 34.1 ” 46 Manganese 10.9 43.5 .: . . 6.5 ^ 1 _ 

Mercury 0.07 B 0.05 B 

Nickel _- 3.5 B 7.9 B 2.8 B 3.6 B 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

See notes at end of table 

0.39 BJ 0.44 BJ 0.4 BJ 0.39 J 

-’ 

83.9 B 114B 35.7 B 76.2 B 

0.18 B _- 0.19 B 

6.6 B 9.5 B 10 B 1.4 B 2.3 B 3.4 B 

6.1 24.8 36 7.9 20.8 21.6 
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Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Analyte 

Collect Date 

lnorganics (mglkg) (Cont.) 

Gross Alpha 

Gross Alpha, Uncertainty 

Gross Beta 

Gross Beta, Uncertainty 

Total Petroleum Hydrocarbons 

See notes at end of table 

39BOOlOl 

03/19/96 

26.1 

39800201 

03/19/96 

70.8 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

39800201 D 39800301 

03/l 9196 03/19/96 

74.1 9.3 

39BcwOl 39800501 39BOO901 39BOlOOl 

03/l 9196 03/20/96 08/29/96 08/29/96 

0.035 0.085 

0.049 0.056 

0.097 0.031 

0.088 0.092 

4.7 48.1 



Table 1 (Continued 
Summary of Analytical Results urface Soils 

Focused Frisk Assessment 
NTC Orlando 

Orlando, Florida 

halyte 39801101 39s66101 39soo261 39S68361 39SOKMl D 39Sw461 39Sg65cll 39SW561 D 

Collect Date W/29/96 03/20/96 03/20/96 w=l~ 03122196 03/22/96 03/22/96 03/22/96 

Volatile Organic Compounds @g/kg) 

Carbon disulfide _- 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 42 6J 27 75 86 

Kylene (total) 6J 1J 5J 5J 

Semivolatile Organic Compounds @g/kg] 

2,4-Dinitrotoluene 

2-Methylnaphthalene 44J 

Acenaphthene 

Acenaphthylene 

Anthracene _ _ . . . .._ 

Benzo(a)anthracene -_ 52 J 66J 

Benzo(a)pyrene 57 J 78 J 

Benzo(b)fluoranthene 91 J 92 J 

Benzo(g,h,i)perylene __ 59 J 79 J 

Benzo(k)fluoranthene -- 70 J 81 J 

Carbazole _- 

See notes at end of table 



Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, florida 

Analyte 39601101 39SOOlOl 39SOO201 39SOO301 39SOO301 D 39soo4Ql 39sOO501 39SOO501 D 

Collect Date 08/29/96 03/20/96 03/20/ 96 W/22/96 03/22/96 ww~ 03/22/96 03/22/96 

Semivolatile Organic Compounds @g/kg) (Cant) 

Chrysene 87 J 11OJ 

Di-n-butylphthalate 405 170J 73 J 

Dibenz(a,h)anthracene 

Dibenzofuran 

Ftuoranthene 73 J 91 J 

Fluorene 

Indeno(l,2&cd)pyrene 49 J 56J 

Naphthalene 

Phenanthrene 54J 595 

Pyrene 12OJ 130J 

bis(2-Ethythexyl)phthalate 47 J 1WJ 

PesticideslPCBs @g/kg] 

4,4’-DDE 3.6 1.9J 12 11 

4,4’-DDT 14 NJ 13 

Dieldrin -. 2.1 J 1.2J 

alpha-Chlordane -_ 1.1 J 2.6 J 1.9 J 

gamma-Chlordane 0.78 J 2.7 J 1.9 J 

Inorganica (mglkg) 

Aluminum 134J 13.9 BJ 117 113 408 1,590 1,660 

See notes at end of table 



Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Analyte 

Collect Date 

lnorganics (mglkg) (Cont.) 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Wver 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

See notes at end of table 

39801101 

ww= 
39SOOlOl 

03/20/96 

0.33 B 

11.8 BJ 

2,700 

0.71 B 

0.91 B 

119 

8.6 

38.3 B 

5.1 

0.07 B 

.- 

0.96 B 

-- 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

39SOO201 39SOO301 

03/20/96 Qww~ 

0.41 BJ 

146B 3578 

1.3 B 

16.6 B 68.5 

0.51 B 

9.9 B 

0.38 B 0.61 B 

-- 

39SOO301D 39SOO401 39500501 39500501 D 

W/22/96 03122196 w=/= 03122196 

8.9 B 12.4 B 15.3 B 

0.04 B 0.07 B 0.1 B 

492 B 8,720 27,200 27,000 

1.1 B 3.7 . 3.6 

1.6 B 3.5 B 5B 8.4 

60.3 202 762 928 

3.8 17.1 16.1 

12.3 B 82.8 B 262 B 2448 

0.61 B 5.1 11.4 14.1 

0.05 B 

0.33 J 0.31 J 

* 

1.2 B 1.9 B 2.1 E 



Table 1-8 



Table (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Rnalyte 39900601 39sOO701 39600601 39SOwOl 39BOlOOl 39sOllOl 39W 101 D 39661601 

Collect Date 03/22/96 03122196 Qww~ WW~ WW~ WW~ WY= 12102196 

Volatile Organic Compounds @g/kg) 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 76 83 59 

Xyfene (total) 45 4J 2J 

Semivolatile Organic Compounds @g/kg) 

2,4Dinitrotoluene 

1-Methylnaphthalene 6.1 

2-Methylnaphthalene #J lf 

Acenaphthene 

Acenaphthylene 61 J 5.! 

Anthracene lf 

Benzo(a)anthracene 110 J 310 J II 

Benzo(a)pyrene 200J 350 J 3( 

Benzo(b)fluoranthene 250J 450 7.! 

Benzo(g,h,i)perylene 220J 19OJ I 

Benzo(k)fluoranthene WOJ 360 7.! 

Carbazole 61 J 

See notes at end of table 



._.. . 

lnalyte 39600601 

Xlect Date 03/22/96 

Semivolatile Organic Compounds @g/kg) (Cant) 

Chrysene 290J 

Di-n-butylphthalate 1OOJ 

Dibenz(a,h)anthracene 48 J 

Dibenzofuran 

Fiuoranthene 19OJ 

Fluorene 

Indeno(1 ,P,Xd)pyrene 160J 

Naphthalene 

Phenanthrene 59 J 

Pyrene 220J 

bis(2-Ethylhexyl)phthalate 41 J 

Pesticides/PCBs @g/kg) 

4,4-DDE -. 

4,4’-DDT 

Dieldrin 

alphachlordane 

gamma-Chlordane 

lnorganics (m&g) 

Aluminum 1,110 

See no!es a? end of ?ab!e 

Table 1 (Continued) 
Summary of Analytical Resuits Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

39900701 39600801 39600901 39SOlOOl 

03122196 03122196 ww= W/29/96 

540 44 J 

200J 

75 J 

710 J 39 J 

210 J 

410 J 47 J 

780 365 

5.3 J 2.3 J 

11 4.2 J 

20 

18 

3,460 476 

39601101 39SOllolD 39601801 

08/W~ 08129196 12/02/96 

20 

24 

3 

7 

7.5 

14 

26 



Table 1 (Continued 
Summary of Analytical Results urface Soils b 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Analyte 39s00601 39SOO701 39SOO801 39SOO901 39SOlOOl 39SOllOl 39SOllOlD 39SO1801 

Collect Date 03/22/96 03122196 03122196 08129196 08129196 @vw~ 08/29/96 12/02/x 

lnorganics (mglkg) 

Arsenic .- 

Barium 6.4 B 26.5 B 4.7 B 

Beryllium 0.05 B 0.09 B 0.04 B 

Calcium 43,060 37,600 4,580 

Chromium 3.4 7.2 1.1 B 

Cobalt 

Wwer 3.5 B 3.8 B 28 

Iron 682 361 349 

Lead 8.8 14.9 5.3 

Mawesium 330 B 3288 71.4 B 

Manganese 10 9.4 5.6 

Mercury 

Nickel 

Selenium 

Silver 

Sodium __ 

Thallium . . .- 

Vanadium 2.2 B 2.6 B 0.69 B . . 

Zinc 30.3 21.3 8.8 . . 

See notes at end of table 
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Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Analyte 

Collect Date 

lnorganice tmglkg) (Cont.) 

Gross Alpha 

Gross Alpha, Uncertainty 

Gross Beta 

Gross Beta, Uncertainty 

Total Petroleum Hydrocarbons 

See notes at end of table 

39800601 39800701 

03122196 03/22/96 

24.5 101 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

39800801 39SOO901 

03/22/96 WW@j 

0.133 

0.066 

0.267 

0.103 

9.8 

39SOlOOl 39SOllOl 39SOllOlD 39SO1801 

08/29/96 ww= 08/29/96 12102196 

0.859 0.574 0.691 

0.142 0.102 0.137 

1.48 0.726 0.723 

0.196 0.125 0.133 



Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Analyte 39802601 39502701 39502901 39so3101 39S.03901 39So4301 39So5101 39So5501 

Collect Date 12/02/96 12/02/96 12/02/96 12/02/96 12/02/96 12/03/96 12/04/96 12/04/96 

Volatile Organic Compounds @g/kg) 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene‘ 

Toluene 

Xylene (total) 

Semivolatile Organic Compounds kg/kg) 

2,CDinitrotoluene 

1-Methylnaphthalene 2.5 8 70 16 180 

2-Methyinaphthalene 4.5 11 2.5 4s 22 210 3 3.5 

Acenaphthene 7.5 

Acenaphthylene 16 36 3 12 70 140 4.5 

Anthracene 39 60 12 14 130 140 6.5 9 

Benzo(a)anthracene 20 6.5 2.5 20 110 170 2.5 4 

Benzo(a)pyrene 43 70 4.5 48 220 300 -- 5 

Benzo(b)fluoranthene 10 18 13 75 120 4 

Benzo(g,h,i)perylene 8.5 16 7.5 38 38 

Benzo(k)fluoranthene 10 18 13 75 120 4 

See notes at end of table 



Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC.Orlando 

Orlando, Florida 

Analyte 39SO2501 39SO2701 39S.02901 39SO3101 39803901 39SO4301 39SO5101 39505501 

Collect Date 12/02/96 12102196 12/02/96 12/02/96 12/02/96 12/03/96 12/04/96 12/04/96 

Semivolatile Organic Compounds @g/kg) (Cant) 

Carbazole 

Chrysene 26 32 3 24 140 180 2.5 4.5 

Di-n-butylphthalate. 

Dibenz(a,h)anthracene 10 12 

Dibenzofuran 

fluoranthene 23 20 3.5 18 140 140 2.5 8 

Ffuorene 3 4 3.5 8 2.5 

Indeno(1 ,P,Xd)pyrene 8.5 14 6 40 42 

Naphthalene 4.5 8.5 3 17 14 100 3 3.5 

Phenanthrene 10 16 4.5 60 55 180 7 13 

Pyrene 44 70 4 28 180 180 3.5 8 

bis(2-EthyfhexyQphthalate 

PesticideslPCBs @g/kg) 

4$-DDE 

4,4’-DDT _- 

Dieldrin 

alpha-Chlordane 

gamma-Chlordane 

See notes at end of table 
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Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Analyte 39S.05901 39SO6001 40BOO101 4OBOO201 40BclO301 40SoO101 4OSOO201 4OSOO301 

Collect Date 12/05/96 12/05/96 03/19/96 03/19/96 ww= 03/20/96 03/2ol~ WW@ 

Volatile Organic Compounds @g/kg) 

Carbon disulfide 

Ethyfbenzene 1J 2J 

Methyiene chloride 

Tetrachloroethene 

Toluene 21 190 

Xyfene (total) 3J 1J 8J 

Semivolatile Organic Compounds @g/kg) 

P&Dinitrotoluene 

1-Methylnaphthalene 2.5 4.5 

2-Methyfnaphthalene 4 5.5 

Acenaphthene 

Acenaphthylene 5.5 14 74 J 

Anthracene 8 48 

Benzo(a)anthracene 8.5 65 210 J 59 J 46 J 

Benzo(a)pyrene 12 100 200J 66 J 49 J 

Benzo(b)fluoranthene 5.5 32 14OJ 63 J 57 J 

Benzo(g,h,i)perylene 14 160 J 68 J 51 J 

Benzo(k)fluoranthene 5.5 32 210 J 71 J 43 J 

See notes at end of table 
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Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Analyte 

Collect Date 

lnorganice (mglkg) (Cont.) 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Cmper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Sivler 

Sodium 

Thallium 

Vanadium 

Cnn ““e.S .?a+ c.n.i -4 hahla ““V II”.” .A. Yll” “I .YYIY 

39SO5901 39so6001 40800101 4OBOO201 40800301 40SOO101 4OSOO201 4oSOO301 

12/05/96 12/05/96 m/19/96 03/l 9198 08129196 03/20/96 ww= w2wJfj 

0.51 B 0.9 B 1.1 B 

12.2 B 8.9 BJ 1.8 BJ 8BJ 

0.61 B 

1,930 9,4fJo 142 B 2,650 

1.1 B 2.7 2.7 

6.2 4.6 B 0.99 B 3.7 B 

462 400 35.8 740 

242 43.5 4.2 19.1 

73 B 114B 6.4 B 74.9 B 

14.3 11.3 1.4 0 10.3 

-- __ 0.03 B 0.05 I3 0.07 B 

-_ 

-- 

__ 

-- 28.6 B 

-- 

-- 0.86 I3 1.2 B 1.1 B 



Table 1 (Continued 
Summary of Analytical Results i Mace Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, florida 

Analyte 39505901 39606001 40600101 4OBOO201 4OEJOO301 40sOO101 4OSOO201 4OSOO301 

Collect Date 12105196 12/05/96 03/l 9196 03/19/96 08/29/96 03/20/96 ww= WW= 
lnorganice (mglkg) (Cont.) 

Zinc 42.8 20.4 9.5 46.7 

Gross Alpha 0.011 0.008 

Gross Alpha, Uncertainty 0.046 0.053 

Gross Beta 0.183 0.039 

Gross Beta, Uncertainty 0.092 0.09 

Total Petroleum Hydrocarbons 20.3 7.4 10.2 

See notes at end of table 



Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Analyte 40SOO701 4OSOlOOl 4OSO1801 40502401 4OSO2801 

Collect Date 12/04/98 12/04/96 12/04/96 12105196 12105196 

Volatile Organic Compounds @g/kg) 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Tetrachlorethene 

Toluene 

Xyfene (total) 

Semivolatile Organic Compounds @gikg) 

2,4-Dinitrotoluene 

GMethylnaphthalene 5.5 4.5 18 

2-Methylnaphthalene 9 8 30 4 4 

Acenaphthene 3.5 3 

Acenaphthylene 19 29 46 10 38 

Anthracene 90 100 42 36 50 

Benzo(a)anthracene 85 160 55 19 38 

Benzo(a)pyrene 120 270 90 43 75 

Benzo(b)fluoranthene 55 120 24 24 34 

Benzo(g,h,i)perylene 43 46 12 24 9.5 

See notes at end of table 



Table 1 (Continued) 
Summary of Analytical Resuits Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, florida 

Analyte 40SOO701 4OSOlOOl 4OSO1801 4OSO2401 40802801 

Collect Date 12/04/96 12/04/96 12/M/96 12105196 12/05/96 

Semivolatile Organic Compounds @g/kg) (Cant) 

Benzo(k)fluoranthene 55 120 24 24 34 

Chrysene 100 160 60 23 50 

Di-n-butylphthalate 

Dibenz(a,h)anthracene 4 15 4 4 

Dibenzofuran 

fluoranthene 95 150 42 18 60 

fluorene 4 3.5 2.5 3 2.5 

Indeno(l,2&cd)pyrene 34 47 14 18 12 

Naphthalene 14 8.5 24 5 4.5 

Phenanthrene 95 55 27 20 20 

Pyrene 120 220 65 32 100 

bis(2-Ethythexyl)phthalate 

PesticideslPCBs @g/kg) 

4,4’-DDE 

4,4’-DDT 

Dieldrin __ 

alphaChlordane - 

gamma-Chlordane __ 

See notes at end of table 



Table 
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Table 1 (Continued) 
Summary of Analytical Results Surface Soils 

Focused Risk Assessment 
NTC Orlando 

Orlando, Fiorida 

Analyte 4OSOO701 40601001 4Oso1801 4OSO2401 4OSO2801 

Collect Date 12104196 12/04/96 12/04/96 12/05/96 12/05/96 

lnorganics (mglkg) (Cont.) 

Thallium __ 

Vanadium 

Zinc 

Gross Alpha __ 

Gross Alpha, Uncertainty 

Gross Beta 

Gross Beta, Uncertainty 

Total Petroleum Hydrocarbons 

Notes: SWMU = solid waste management unit. PCBs = polychlorinated biphenyls. 
RCFtA = Resource Conservation and Recovery Act. DDD = dichlorodiphenyldlchloroethane. 
ug/kg = micrograms per kilogram. DDE = dichlorodiphenytdichloroethene. 
DDT = dichlorodiphenyltrichloroethane. ma/kg = milligram per kilogram. 
J = estimated value. 



Table 2 
Selection of Human Health Chemicals of Potential Concern 

Based on a Residential Scenario 
Surface Soil 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, florida 

Chemical Name 

Frequency Range of Range of 
of Detected Reporting 

Detection’ Concentrations Limits Mean2 95% UCL? EP@ 

Background 
Screening 

Cow.” 

Florida USEPA Region Exceeded Selected 
Residential Ill Residential Background 

’ SCG RBC ’ Screening HHC&? ’ 
Cont.? 

Volatile8 @g/kg) 

Carbon disulfide 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Xytenes(total) 

Semivolatiles @g/kg) 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Cariiazole 

Chrysene 

Din-butytphthalate 

3117 1 - 3.5* 10 - 11.5 4.7 6.1 3.5 NA 5,200 780,ooo NA NO 

3117 1 -2 10 - 11.5 4.5 6.4 2 NA 1.4E+06 780,000 NA NO 

l/17 5.8* 10 - 11.5 5.3 NC 5.8 NA 16,008 =,ooo NA NO 

l/17 3 lo- 11.5 5.1 5.4 3 NA 12,000 12,000 NA NO 

12117 3.3* - 190 10 - 11.5 36.8 117 117 NA 520,ooo 1.6E+O6 NA NO 

11117 1 -8 10 - 11.5 4.1 6.3 6.3 NA 1.3Et07 1.6Et07 NA NO 

4133 

18133 

17/33 

26133 

25/33 

24133 

22/33 

24133 

7117 

y17 

27/33 

5117 

3 -60 2.5 - 370 

3 -140 2.5 - 370 

6.5 - 180 2.5 - 370 

2.5 - 640 2.5 - 370 

4.5 - 520 2.5 - 370 

4 -526 2.5 - 370 

5 -300 2.5 - 370 

4 -530 2.5 - 370 

41 -140* 340-370 

61 .i20 .-.A.-. 04u - Sii3 

2.5 - 690 2.5 - 370 

loo -200 

See notes at end of table, 

340-370 

88 

93.3 

115 

109 

134 

110 

84.7 

105 

130 

ii% 

132 

165 

ORGANICS 

1,998 

308 

242 

305 

380 

403 

399 

388 

191 
\ 

i89 

354 

181 

60 

140 

180 

305 

380 

403 

300 

388 

140 

i20 

354 

181 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

*,a I.r\ 

NA 

NA 

2.8E+O6 470,000 NA NO 

670,000 230,000~ NA NO 

2.OEto7 2.3EtO6 NA NO 

1,400 880 NA YES’ 

100 88 NA YES 

1,400 880 NA YES’ 

14,ooo 230,000~ NA NO 

14,ctw 8,800 NA YES’ 

~,ooo 46,ooo NA NO 

42,000 32,ooo NA NO 

140,000 88,ooo NA YES@ 

7.3EtO8 780,000 NA NO 



t 

Chemical Name 

Dibenz(a,h)anthracene 

Dibenzofuran 

2+Dinitrotoluene 

Ftuoranthene 

fluorene 

Indeno(l,2&cd)pyrene 

1-Methytnaphthalene 

2-Methytnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Pesticides @g/kg] 

alpha-Chlordane 

gamma-Chlordane 

4/V-DDE 

4,4’-DDT 

Dteldrin 

Other ww 

Tota! Petro!eum 
Hydrocarbons 

Table 2 
Selection of Human Health Chemicals of Potential Concern 

Based on a Residential Scenario 
Surface Soil 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, florida 

Frequency Range of Range of 
of Detected Reporting 

Detection’ Concentrations Limits Mean* 95% UCL2 EPC? 

3 -110 2.5 - 370 75.6 a04 110 12133 

3117 

l/32 

27133 

14133 

22133 

11/16 

21133 

19133 

26133 

28133 

5117 

5117 

6117 

5117 

4117 

13/l? 

Background 
Screening 

Conc.4 

NA 166 aa NA YES 

39* * 129 349 - 370 157 204 120 NA 240,090 31,000 NA NO 

0.3 0.064 - 370 99 9,065,622 0.3 NA 130,660 16,000 NA NO 

2.5 - 1,309 2.5 - 370 150 356 358 NA 2.9E+O6 310,096 NA NO 

2.5 - 51 2.5 - 370 88.4 907 51 NA 2.4EtOEi 310,090 NA NO 

3.5 - 290 2.5 - 370 83.8 344 290 NA 1M’J 680 NA YES’ 

2.5 - 166 2.5 - 2.5 20.3 64.7 64.7 NA 930,ooo 310,009’O NA NO 

2.5 - 356 2.5 - 370 102 478 350 NA 960,ooo 310,000’” NA NO 

3 - 210 2.5 - 370 92.9 399 210 NA 1.3EtO6 310,aOcl NA NO 

4.5 - 1,199 2.5 - 370 129 257 257 NA 1.7EtO6 23O,OQ@ NA NO K 

3.5 - 1,409 2.5 - 370 172 392 392 NA 2.2EtO6 230,096 NA NO 

1.1 -20 1.75 - 9.3 4 7.2 7.2 NA 600” 490“ NA NO 

0.78 - la 1.75 - 9.3 3.6 6.4 6.4 NA 800” 490” NA NO 

1.8 - 12* 3.4 - la 4.9 7.3 7.3 NA 3,990 1,900 NA NO 

4.2 - 14* 3.4 - la 5.7 9.1 9.1 NA 3,100 1,900 NA NO 

1.2 - 6.3 3.4 - la 4.2 6.4 6.3 NA 70 40 NA NO 

4.7 - 101 1.7 - !.a 21.6 133 101 NA NSC 230,w NA NO 

See notes at end of table. 1 



Table 2 
Selection of Human Health Chemicals of Potential Concern 

Based on a Residential Scenario 
Surface Soil 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Ftorida 

Chemical Name 

Frequency 
of 

Detection’ 

Range of 
Detected 

Concentrations 

Range of 
Reporting 

Limits Mean* 95% UCL2 EPC? 

Background 
Screening 

Cont.* 

Florida USEPA Region Exceeded Selected 
Residential Ill Residential Background 

’ SCG RBC ’ Screening lit&? ’ 
Cont.? 

RADIOACTWTY 

Radioactive Materials fpCi/g) 

3ross alpha 

Brass beta 

Metals tmglkg) 

Atumlnum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Ww 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

0.006 - 0.859 

0.031 - 1.48 

17117 13.9 - 3,46O 

13133 0.32 - 6.7 

16117 0.41 - 26.5 

10117 0.03 - 0.18 

2117 0.51 - 0.61 

17117 142 - 149,OOO* 

14117 0.71 - 7.2* 

3117 0.79 - 3.6* 

16117 0.91 - 6.7* 

17117 16.6 - 6,8OO* 

16117 0.51 - 242 

16117 6.4 - 1,05O* 

17/l? o;.= - 4.1:s 

7117 0.03 - 0.07 

3117 2.8 - 5.7* 

NA 

NA 

NA 

0.27 - 1 

0.11 - 0.12 

0.03 - 0.033 

0.37 - 0.4 

NA 

0.45 - 0.48 

0.31 - 0.33 

0.41 - 0.44 

NA 

0.24 - 1.3 

4.6 - 4.9 

NA 

0.03 * 0.04 

1.6 - 1.7 

0.29 

0.44 

927 

1 

10.3 

0.06 

0.23 

27,610 

2.6 

0.51 

3.3 

976 

26.9 

256 

11.7 

0.03 

1.4 

NC 

NC 

INORGANIC8 

0.86 NA 

1.5 NA 

5,541 3,460 ~,~ 

1.6 1.6 1.0 

83.1 26.5 8.7 

0.11 0.11 0.09 

0.28 0.28 0.98 

744,152 149,OOO 25,295 

7.1 7.1 4.6 

0.77 0.77 ND 

6.8 6.7 4.1 

4,629 4,629 712 

192 192 14.5 

2,165 1,050 328 

39.7 39.7 8.1 

0.04 0.04 0.07 

1.8 1.8 4.4 

NSC NSC 

75,000 7,800 

0.8 0.43’2 

5,200 550 

0.2’3 0.15 

37 3.9 

NSC l.OEtO6” 

290’6 39’6 

4.7EtO6 470 

NSC 310 

NSC 2,300 

500 4oo’8 

NSC 460,468’4 

370 180 

23 2.3 

l,=J 16O 

NA 

NA 

NO 

YES 

YES 

YES 

NO 

YES 

YES 

NA 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

YES 

YES 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

See notes at end of table. 



Table 2 
Selection of Human Health Chemicals of Potential Concern 

Based on a Residential Scenario 
Surface Soil 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Florida 

Chemical Name 

Frequency Rang8 of 
of Detected 

Detection’ Concentrations 

Range of 
Reporting 

Limits Mean* 95% UCL2 EPC? 

Background 
Screening 

Cone? 

Ftodda USEPA Region Exceeded Selected 
Residential Ill Residential Background 

’ SC0 RBC d Screening HH& ’ 
Cont.? 

Selenium 5117 0.23* - 0.42* 0.27 - 0.29 0.2 0.25 0.25 0.95 390 39 NO NO 

Silver l/l7 0.96 0.45 - 0.40 0.28 0.32 0.32 1.8 390 39 NO NO 

Sodium 4fl7 28.6 - S9* 2.7 - 2.9 15.1 53.5 53.5 91.4 NP l.OEtOS” NO NO 

Thallium 2/17 0.18 -0.19 0.18 - 0.19 0.1 0.11 0.11 2.0 NP 0.63” NO NO 

Vanadium 13/17 0.69 - 9.8* 0.33 - 0.35 2.1 6.8 6.8 3.1 499 55 YES NO 

Zinc 17117 2.5 - 46.7 NA 18.9 33.1 33.1 17.2 23,999 z300 YES NO 

See notes at end of table. 



Table 2 
Selection of Human Health Chemicals of Potential Concern 

Based on a Residential Scenario 
Surface Soil 

Focused Risk Assessment 
Study Areas 39 and 49, NTC Orlando 

Orlando, Florida 

:hemical Name 

Frequency Range of 
of Detected 

Detection’ Concentrations 

Range of 
Reporting 

Limits Mean* 95% UCL2 EPC? 

33nc. = concentration 
3BC = USEPA Region Ill Risk-Based Concentration. 
JCG = Florida Soil Clean-up Goals. 
>PC = chemical of potential concern. 
EPC = exposure point concentration. 
JCL = upper confidence limit. 
UA = not available/not applicable. 
UG = not calculated. 
ND = not detected. 
NSC = no screening concentration available. 
c = value is the average of a sample and its duplicate. 
DDE = dichlorodiphenyfdichloroethylene. 
DDT = dichlorodiphenyltrichloroethane. 
ug/kg = micrograms per kilogram. 
w/kg = milligrams per kilogram. 
pCi/g = picocuries per gram. 

‘Frequency of detection is the number of samples in which the analyte Is detected over the total number of samples analyzed. 
*One-half the contract required quantitation limit/contract required detection limit (CRQL/CRDL) was used for nondeteots In calculating the mean and the 95% upper confidence limit (UCL). 
3Exposure point concentration (EPC) is the lesser of 95% UCL and maximum detected concentration. 
‘The background screening concentration is twice the mean of detected concentrations for inorganic analytes. The background concentrations were obtained from the NTC Orlando Background 
Sampling Report (ABBES, 1995). 
‘Florida Soil Clean-up Goals (SCG) Residential Scenario (FDEP, September, 1995 and January 19, 1995). 
eThe USEPA Region Ill Risk-Based Concentrations (RBC) for Soil Residential Scenario based on a cancer risk of 10s and a hazard quotient of 0.1. 
‘if the analyte’s maximum detected concentration is less than or equal to the background screening concentration, or Is less than or equal to the RBC and the florida SCG, then the analyte was not 
selected as a CPC. 
‘Pyrene RBC is used as a surrogate for acenapthylene, benzo(g,h,i)perylene, phenanthrene, and total petroleum hydrocarbons. 
mis carcinogenic PAH was retained as a CPC since another member of the carcinogenic polynuclear aromatic hydrocarbon class exceeded it’s screening Criteria. 
“‘Naphthalene is used as a surrogate for 1-methyfnaphthalene and Bmethylnaphthalene. 
“RBC and SCG values are based on the general value for chlordane. 
“RBC value is based on arsenic’s properties as a carcinogen. 
13Beryllium SCG value is based on dermal absorption of 0.9091. 
‘*Values represent calculated acceptable levels of the essential nutrients: calcium, magnesium, and sodium. 
16RBC and SCG are based on the Chromium VI Isomer. 
“RBC Is not avallable for lead; value is from Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Correotive Action Facilities (OSWER Dkectlve 9355.412). 
“RBC value for thallium is not available; RBC for thallium sulfate Is used as a surrogate. 



Table< 
Selection of Human Health Chemicals of Potential Concern 

Based on an industrial Scenario 
Surface Soil 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, florida 

Chemical Name 

Frequency 
of 

Detection’ 

Range of 
Detected 

Concentrations 

Range of 
Reporting 

Limits Mean* 95% UCL2 EPC? 

Background Florida USEPA Region Exceeded Selected 
Screening Industrial ’ Ill Industrial Background 

Cont.’ SCG RBC ’ Screening Cont.? “l-is? ’ 

rloletile8 @g/kg) 

Carbon disulfide 

Ethyfbentene 

Methyfene chloride 

r&achloroethene 

Toluene 

Xyfenes(total) 

Semivolatile @g/kg] 

Acenaphthene 

Acenaphthyfene 

Anthracene 

Benzo(a)anthracene 

Benro(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peryfene 

Bento(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Dibenz(a,h)anthracene 

See notes at end of table. 

3117 1 - 3.5* 

3/17 1 -2 

l/17 5.8* 

l/17 3 

12117 3.3* - 190 

11117 1 -a 

4133 3 -60 

18133 3 -140 

17133 6.5 - 160 

26133 2.5 - 640 

25133 4.5 - 520 

24133 4 -520 

22133 6 -300 

24133 4 -530 

7117 41 - 140* 

2117 61 -120 

27133 2.5 - 690 

5117 loo -200 

12133 3 -110 

10 - 11.5 4.7 6.1 3.5 

lo- 11.5 4.5 6.4 2 

10 - 11.5 5.3 NC 5.8 

lo- 11.5 5.1 5.4 3 

10 - 11.5 36.8 117 117 

lo- 11.5 4.1 6.3 6.3 

2.5 - 370 88 1,998 60 

2.5 - 370 93.3 308 140 

2.5 - 370 115 242 180 

2.5 - 370 109 305 305 

2.5 - 370 134 380 380 

2.5 - 370 110 403 403 

2.5 - 370 04.7 399 300 

2.5 - 370 105 388 388 

340 - 370 130 191 140 

340-370 166 189 120 

2.5 - 370 132 354 354 

340-370 166 181 181 

2.5 - 370 75.6 804 110 

ORGANICS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
.._ 
fw 

NA 

NA 

3w)o 

l.OEt07 

23,090 

28,000 

3.5Et66 

9.2Et07 

3.oEtO7 

5.6EtO6 

3.OEt98 

4,900 

500 

5,000 

woo0 

~,~ 

110,ooo 

120,000 
~-- _-_ 
=wJQ 

1.4Et08 

500 

2.OE t 07 

2.oEt07 

760,009 

110,ooo 

4.1Et07 

l.OEtO8 

1.2Et07 

6.1Et96’ 

6.lEt07 

7,809 

780 

7,800 

6.lEt96’ 

76,808 

410,090 

290,ooo 

780,ooo 

2.OEt07 

789 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.a. 
~w 

NA 

NA 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 



I,-‘, =J 
Table/3 

Selection of Human Health Chemicals of Potential Concern 
Based on an industrial Scenario 

Surface Soil 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Florida 

Chemical Name 

Dibenzofuran 

2&Dinitrotoluene 

Ffuoranthene 

Ffuorene 

lndeho(1,2,3-@pyrene 

l-Methyinaphthalene 

PMethylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Pesticides tpg/kg) 

alpha-Chlordane 

gamma-Chlordane 

4$-DDE 

4,4’-DDT 

Dieldrin 

Other (crencel 

Total Petroleum 
Hydrocarbons 

Frequency Range of Range of 
of Detected Reporting 

Detection’ Concentrations Limits Mean* 95% UCL2 EPC? 

Background florlda USEPA Reglon Exceeded Selected 
Screening Industrial 6 Ill Industrial Background 

Cow.4 SC0 RBC ’ Screening Cont.? “Hck? ’ 

3117 39* - 120 340 - 370 157 204 

l/32 0.3 0.064 - 370 99 9,065,622 

27133 2.5 - 1,309 2.5 - 370 150 358 

14/33 2.5 - 51 2.5 - 370 88.4 907 

=I= 3.5 - 290 2.5 - 370 83.8 344 

11116 2.5 - 180 2.5 - 2.5 20.3 64.7 

21133 2.5 - 350 2.5 - 370 102 478 

19133 3 - 210 2.5 - 370 92.9 399 

26133 4.5 - 1,100 2.5 - 370 129 257 

28133 3.5 - 1,400 2.5 - 370 172 392 

5117 1.1 -20 1.75 - 9.3 4 

5/17 0.78 - 18 1.75 - 9.3 3.6 

6117 1.8 - 12* 3.4 - 18 4.9 

5117 4.2 - ‘14* 3.4 - 18 5.7 

4117 1.2 -6.3 3.4 - 18 4.2 

_.. 

7.2 

6.4 

7.3 

9.1 

6.4 

120 NA 

0.3 NA 

358 NA 

51 NA 

290 NA 

64.7 NA 

350 NA 

210 NA 

257 NA 

392 NA 

7.2 NA 

6.4 NA 

7.3 NA 

9.1 NA 

6.3 NA 

3.5EtO6 8.2Et65 NA NO 

2.OEtO6 410,909 NA NO 

4.8EtO7 8.2Et96 NA NO 

3.OEt07 8.2Et66 NA NO 

5,009 7,800 NA NO 

8.4EtO6 8.2EtO6 ’ NA NO 

8.8EtO6 8.2EtCt6° NA NO 

1.2Et07 8.2EtO6 NA NO 

2.1Et07 6.1EtO6 s NA NO 

4.1Et07 6.1EtO6 NA NO 

3,009 lo 4,409 lo NA NO 

3,060 ‘O 4,400 ‘O NA NO 

11,aoo 17,090 NA NO 

12400 17,008 NA NO 

300 360 NA NO 

13/17 4.7 - 101 1.7 - 1.8 21.8 133 101 NA NSC 6.1Et068 NA NO 



Radioactive Materials (pCi/gJ 

Gross alpha 8/8 0.006 - 0.859 NA 0.29 NC 0.86 NA NSC NSC 

Gross beta 8/8 0.031 - 1.48 NA 0.44 NC 1.5 NA NSC NSC 

INORGANIC6 

Metsls fmg/kgl 

Aluminum 17/17 13.9 - 3,460 NA 927 5,541 3,460 2,088 l.OEt96 ” l.OEtO5 

Arsenic 13/33 0.32 - 6.7 0.27 - 1 1 1.6 1.6 1.0 3.7 3.8 ‘* 

Barium 16/17 0.41 - 26.5 0.11 - 0.12 10.3 83.1 26.5 8.7 woo0 14,099 

Beryllium 10/17 0.03 - 0.18 0.03 - 0.033 0.06 0.11 0.11 0.W 1.0 I3 1.3 
>- _ c ‘/ ,.. 3 

Cadmium 2117 0.51 - 0.61 0.37 - 0.4 9.23 .^ ,.eO.28 0.28 0.98 600 100 

Calcium 17117 142 - 149,900* NA 27,610 744,152 149,009 25,295 NSC l.OEtO8 ” 

Chromium 14117 0.71 - 7.2” 0.45 - 0.48 2.6 7.1 7.1 4.6 430 l6 l.OEtO5 l6 

Cobalt 3117 0.79 - 3.6* 0.31 - 0.33 0.51 0.77 0.77 ND 110,009 12,909 

Copper 16/17 0.91 - 6.7* 0.41 - 0.44 3.3 6.8 6.7 4.1 NSC 8,200 

Iron 17117 16.6 - 6,800* NA 976 4,629 4,629 712 NSC 61,909 

Lead 16/17 0.51 - 242 0.24 - 1.3 26.9 192 192 14.5 l,ooO 400 l8 

Magnesium 16/17 6.4 - 1,050* 4.6 - 4.9 256 2,165 1,050 328 NSC 460,468 ” 

Manganese 17117 0.38 - 43.5 NA 11.7 39.7 39.7 8.1 5,509 4,709 

Mercury 7/17 0.03 - 0.07 0.03 - 0.04 0.03 0.04 0.04 0.07 480 61 

Nickel 3117 2.8 - 5.7* 1.6 - 1.7 1.4 1.8 1.8 4.4 26,ooo 4,100 

Selenium 5117 0.23* - 0.42* 0.27 - 0.28 0.2 0.25 0.25 0.95 9,wx) l,ooO 

Tab63 
Selection of Human Health Chemicals of Potential Concern 

Based on an industrial Scenario 
Surface Soil 

Chemical Name 

Frequency Range of 
of Detected 

Detection’ Concentrations 

Range of 
Reporting 

Limits 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Florida 

Background 
Screening 

Mean* 95% UCL2 EPC? Cone? 

RADIOACTIVITY 

Aorida 
Industrial 6 

SCG 

USEPA Region 
Ill Industrial 

RBC ’ 

Exceeded 
Background 

Screening Cont.? I Selected 

liH&? ’ 

NA YES 

NA YES 

NO NO 

YES NO 

YES NO 

YES NO 

NO NO 

YES NO 

YES NO 

NA NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

NO 
* .- 
NU 

NO NO 

NO NO 

See notes at end of table. 



Table 3 
Selection of Human Health Chemicals of Potential Concern 

Based. on an industrial Scenario 
Surface Soil 

- r ..*, ._. _ .’ Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, florida 

Frequency Range of Range of Background Ftorida USEPA Region Exceeded Selected 
of Detected Reporting Screening Industrial 6 ill Industrial Background 

Chemical Name Detection’ ConcWtrations~~ ” e. Limits Mean2 . -~95% U&l. EPC? c0nc.L SCG RBC ’ Screening Cont.? HH&? ’ 

Silver l/17 0.98 .0.45.- 0.48 0.28 0.32 0.32 1.8 9,ooo l,ooO NO NO 

Sodium 4117 28.6 - 99* 2.7 - 2.9 15.1 53.5 53.5 91.4 NSC l.OEtO6 ” NO NO 

Thallium 2117 0.18 -0.19 0.18 - 0.19 0.1 0.11 0.11 2.0 NSC 16 ” NO NO 

Vanadium 13117 0.69 - 9.8* 0.33 - 0.35 2.1 6.8 6.8 3.1 4,800 1,400 YES NO 

Zinc 17117 2.5 - 46.7 NA 18.9 33.1 33.1 17.2 560,000 61,OCO YES NO 

de notes at end of table. 

t: .,, /_.... r-1.*.,;. 1. &. 

,( ./_-. ._. .% .- . . *- 1 



Table 3 
Selection of Human Health Chemicals of Potential Concern 

Based on an industrial Scenario 
Surface Soil 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Florida 

Chemical Name 

Frequency Range of 
of Detected 

Detection’ Concentrations 

Range of 
Reporting 

Limits Mean’ 95% UCL2 

Background Florida USEPA Region Exceeded Selected 
Screening Industrial 6 Ill Industrial Background 

EPC? Cont.* SCG RBC ’ Screening Con03 I “t&7 ’ 

>nc. = concentration 
?BC = USEPA Region Ill Risk-Based Concentration. 
SCG = Florida Soil Clean-up Goals. 
SPC = chemical of potential concern. 
EPC = exposure point concentration. 
ilCL = upper confidence limit. 
NA = not available/not applicable. 
NC = not calculated. 
ND = not detected. 
NSC = no screening concentration available. 
l = value is the average of a sample and its duplicate. 
DDE 7 dichlorodiphenytdichloroethylene. 
DDT = dichlorodiphenyftrichloroethane. 
&l/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
pa/g = picoCuries per gram. 

‘Frequency of detection Is the number of samples In which the,analyte Is detected overthetotal number of samples analyzed. 
*One-half the contract required quantitation limit/contract required detection limit (CRQLfCRDL) was used for nondeteots In oatculating the mean and the 95% upper confidence limit (UCL). 
3Exposure point concentration (EPC) is the lesser of 95% UCL and maximum detected concentration. 
‘The background screening concentration is twice the mean of detected concentrations for inorganic analytes. The background concentrations were obtained from the NTC Orlando Background 
Sampling Report (ABB-ES, 1995). 
Worlda Soil Clean-up Goals (SCG) Industrial Scenario (FDEP, September, 1995 and January 19, 1996) 
bathe USEPA Region Ill Risk-Based Concentrations (RBC) for Soil Industrial Scenario based on a cancer risk of 10d and a hazard quotient of 0.1. 
71f the analyte’s maximum detected concentration is less than or equal to the background screening concentration, or is less than or equal to the RBC and the Florida SCG, then the analyte was not 
selected as a CPC. 
‘Pyrene RSC is used as a surrogate for aoenapthylene, benzo(g,h,i)perytene, phenanthrene, and Total petroleum hydrocarbons. 
‘Naphthalene Is used as a surrogate for l-methyfnaphthalene and 2:methylnaphthalens. 
‘ORBC and SC0 values are based on the general value for chlordane. 
’ ‘Aluminum SCG value exceeds 1 .OE t 06. 
‘*RBC value is based on arsenic’s properties as a carcinogen. 
‘3Beryilium SCG value is based on dermal absorptlon of 0.0091. 
“Values represent calculated acceptable levels of the essential nutrients: caloium, magnesium, and sodium. 
‘6Value Is based on the chromium Vi isomer. 
“‘RBC is not available for lead; value Is from Revised Interim SolI Lead Guidance for CERCLA sites and RCRA Correotfve Aotion Faollities (OSWER Dfreotlve 9955.4-12). 
“RBC value for thalllum Is not available: RBC for thallium sulfate is used as a surrogate. 



Table 4 
Risk Summary Future Land Use 

Focused Risk Assesslnent 
Study Areas 39 Bi 40 

Naval Training Center Orlaodo 
Orlando, Florida 

LMdUSe I Erposnre- 

Reasonable Maximmtt Exwsure ScenariQ 

Adult Resident: I&dental ingestion 0.007 3x104 

Dermd contact 0.0004 1x104 

Inhalation of particulatea ND 2x10, 

Total Adult Resident: 0.008 5x104 

child Resident: Incidental ingestion 0.07 7x10d 

Deml contact o.ooo7 5 x 10-1 

Inhalation of particulates ND 2x10” 

Total Child Resident: 0.07 8x104 

Total Risk to Resident (Adult and Child) Expo& to Surface Soil: NC 1xlOJ 

Adult Recreational User: Incidental ingestion 0.001 4x10” 

Detmai contact 0.0001 3 x 10” 

Inhalation of patticulates ND a x 10 -If 

Total Adult Recreational User: 0.001 7x10” 

Adolescent Reereetionel User: Incidental ingestion 0.003 6x10” 

Ded contact 0.0002 2 x 10-7 

Inhalation of particulate4 ND 5 x 10 -I1 

Total Adolescent Recreational User: 0.003 ax 10-7 

Total Risk to Recreational User (Adult and Child) Exposed to Surface 
Soil: NC lxlOd 

o:\cleen\cecil\ou6\hhra\tables\rsll .flu 7/30/97 
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Table 4 
Risk Summary Future Land Use 

Focused Risk Assessment 
Study Areas 39 & 40 

Naval Train& Center Orlando 
ortando, Florida 

Laud Use 

Central Tendencv Exoosure %nario 

Adult Resident: 

Erposure- 

Incidental ingestion 0.002 2 x lo-’ 

Dermd contact 0.0003 2 x 10-7 

inhalation of paxticulates ND 1x10* 

Total Adult Resident: 0.002 4 x 10” 

Child Resident: Incidental ingestion 0.m 6 x 10’ 

Dermal contact O.OOl 2 x lo-’ 

Inhalation of particulate8 NIB 1x10” 

Total Child Resident: O.Cn 8 x 10” 

Total Risk to Residential (Adult and child) Exposed to Surface Soil: 
NC: 1x10* 

Notes: 
* I receptor totals may vary for spreadsheets due to rounding algorithm. 
la = hazard index 
EXR= excess lifetime cancer risk 
NC = Not calculated because child and adult HIS are not additive 
ND = No dose-response data for this exposure route were available for HHCPCs in this medium. 
NE = Not evaluated, no carcinogenic CPC selected. 

I 

1 
1 / 

, 

p:\clean\cecil\ou6\hhra\tables\rsll .flu 
08500.52 
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Table 5 
Treatment Goals for Surface Soil at Study Areas 39 and 40 

Focused Risk Assessment 
NTC Orlando 

Orlando, Florida 

Range of 
Frequency of Detected 

Analyte Detection’ Concentrations EPC2 RGO 
ELCR 
104 

Senrofa)pyrene lyg/lcg) 25133 4.5 - 520 380 6,900 

i)ibenz(a,h)anthracene @g/kg) 12133 3.- 110 110 6,900 

Arsenic (mglkg) 13133 0.32 - 6.7 1.6 41 

EPC = exposure point concentration 
RGO = remedial goal option 
ELCR = excess lifetime cancer risk 
Cone = Concentration 
CRQLKRDL = contract-required quantitation limitlcontraot-required detection limit 
SCG = Soil Cleanup Goals 

mgkg = milligrams per kilogram 
NA = not applicable 

Available Action Levels 
Treatment 

RGO RGO Background florida SCG Goal’ 
ELCR ELCR Conc3 CRQLKRDL (Residential) 

10’s loa 

690 69 NA 2.5 100 100 

690 69 NA 2.5 100 100 

4.1 0.41 1 0.27 0.8 1 

‘Frequency of detection is the number of samples in which the analyte was detected over the number of samples analyzed. 
?The EPC is the lesser of the 95 percent upper confidence limit on the arithmetic mean of the maximum detected concentration. 
The background screening concentration is twice the arithmetic mean or detected concentation of inorganic analytes in background samples (ABB-ES, 1995). 
‘Treatment Goal is the highest of the lOa ELCR, background, CRQLICRDL, or the Florida SCG (residential). 
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Table A-l 
Exposure Parameters for Surface Soil Ingestlon, Inhalation, and Dermal Contact 

RME Resident (Adult and Child) 

Fooused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Florida 

N’lmKEh#- 
~BxlR,xi7xCFx EFx ED 

BWxATx365 dayd@u 

DA,= CBXAFXABS~XCF 

INTAKE,, = W..tn xSA x EFxED 

BWxATx365 &y&‘tw 

IhrAKE~ = 
CAxlR,xETxEFxED 
BWxATx356 &ysfyeecu 

Parameter Symbol Child Value 
(Age l-6) 

Adult value Units Sauroe 

Concentration in Soil 

Soil Ingestion Rate 

cs 

b 

Chemical-specific 

200 

Chemical-specific 

100 mg/day PI 

Fraction Ingested FI 100% 100% unitless Assumption 

Conversion Factor 
lnorganios 
Crganics 

Exposure Frequency 

CF 
CF 

EF 

1x108 1 x 10 a kg/mg 
1x10= 1x10” kg/m 

350 260 days/year PI 

Exposure Duration ED 6 24 years PI 
Exposure Time (11 ET 24 24 hours/day PI 
Averaging Time 

Cancer 
Noncancer 

Surface Area 

AT 
70 70 years PI 

6 24 years PI 

SA i”i 6 5760 cm* [31 

&e-weighted Surface Area 

Dose Absorbed per Unit Area 
per Event 

Particulate Emission Factor 

wcwi 

DA.+., 

PEF 

76.6 1 4 7 I,@ cm*-year/kg 131 

Chemical-specific mg/cmGvent 131 

1.24~10’ 1.24x1@ m3/kg [41 

See notes at end of table. 



Table A-l (Continued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

RME Resident (Adult and Child) 

Parameter Symbol 

Inhalation Rate %I 

Body Weight BW 

Adherence Factor AF 

Absorption Fraction A=4 

Concentration in Air CA 

Focused Risk Assessment 
Study Areas 39 and 49, NTC Orlando 

Orlando, Florida 

Child Value 
OW l-6) 

Adult Value 

0.625 0.533 

15 70 

1 1 

Chemical-specific 

Chemical-specific 

Units 
I 

SOUWO 

m3/hour t21 

kg I21 

mg/om*-event t31 

unitless [41 

m9W r41 

References: 

111 
PI 
t31 
[41 

Exposure Time is used only in the Inhalation of Particulates Scenario. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Parameters”. 
USEPA, 1992d. Dermal Exposure Assessment: Principles and Applications; EPA/599/&91/011B; January, 1992. 
USEPA, 1995b. USEPA Region IV Guidance Memorandum; November, 1995. 



Table A-2 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Central Tendency Resident (Adult and Child) 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, florida 

,NTAKE _ CSxlR,,,,xRxCFxEFxED 
tip- BWxATx365 da~ywr 

DA,,,,,, = csxAFxABs~xcF 

IN7AKE-= W..nt x SA x EFxED 
BWxATx365 day~year 

INTAKE, = 
CAxlR,xETxEFxED 
BWxATx356 dayt#year 

Parameter Symbol Child Value 
(Age l-6) 

Adult Value Units SOUfC@ 

Concentration in Soil 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
lnorganics 

cs 

1% 

FI 

CF 

Chemical-specific Chemicaf-specific 

100 ~0 w/day PI 

100% 100% unitless Assumption 

1 x108 1x10” kg/m9 
Organics CF 1x10= 1x10= kg/m 

Exposure Frequency 

Exposure Duration 

Exposure Time [l] 

Averaging Time 
Cancer 
Noncancer 

Surface Area 

&e-weighted Surface Area 

Dose Absorbed per Unit Area 
per Event 

Particulate Emission Factor 

See notes at end of table. 

EF 

ED 

Er 

AT 

SA 

QLii,* 

DA-,, 

PEF 

350 350 days/year PI 
2 7 years PI 

24 24 hours/day PI 

70 70 years PI 
6 24 years PI 

5750 cm* r31 

766 cm*-year/kg PI 

Chemical-specific mg/cm*-event [31 

1.24x1@ 1.24~108 m3/kg 141 



Table A-2 (Continued) 
Exposure Parameters for Surface Soil ingestion, Inhalation, and Dermai Contact 

Central Tendency Resident (Adult and Child) 

Focused Risk Assessment 
Study Areas 39 and 49, NTC Orlando 

Orlando, florida 

Parameter Symbol 
Child Value 

(Ace 14 
Adult Value Units 

t 

I Inhalation Rate Isi 0.625 0.533 m3/hour I21 I 

I Body Weight BW 15 70 

Adherence Factor 

Absorption Fraction 

Concentration in Air 

References: 

AF 1 1 mg/cm*-event 

AWl Chemical-specific unitless 

CA Chemical-specific m9/m3 

111 
PI 
PI 
[41 

Exposure Time is used only in the Inhalation of Particulates Scenario. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Parameters’. 
USEPA, 19924. Dental Exposure Assessment: Principles and Applications; EPA/599/5-91/0116; January, 1992. 
USEPA, 1995b. USEPA Region IV Guidance Memorandum; November, 1995. 



DA, = CBxAFxABB,,xCF 

Table A-3 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Recreational User (Adult and Adolescent) 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Florida 

IMm@= 
CBxlR,x~xCFxEFxED 

BWxATx366 days/year 

MuME-= Wv-mr xBAxEFxED 

BWxATx366 day#year 

INTAME,- 
CAxlR,xETxEFxED 
BWxATx366 akysiykxv 

Parameter 

Concentration in Soil 

Particulate Emission Fac- 
tor 

Dose Absorbed per Unit 
Area per Event 

Soil Ingestion Pate 

Fraction Ingested 

Conversion Factor 
Inorganic3 
Organics 

Exposure Frequency 

Exposure Duration 

Exposure Time (11 

Averaging Time 

Cancer 

Non-cancer 

See notes at end of table. 

Symbol 

cs 

PEF 

DLIM 

b 

FI 

CF 
CF 

EF 

ED 

El- 

AT 

Adolescent Value 
VW 6-W 

Adult Value Units 

Chemical-specific Chemical-specific 

1.24x1@ 1.24x1@ ma/kg 

Chemical-specific mg/m*-event 

loo 100 mg/day 

100% 100% unitless 

1x10” 1 x lo* kg/mg 
1 XlOQ 1 x 10” kg/pg 

45 45 days/year 

10 20 years 

4 4 hours/day 

70 70 years 

10 20 years 

!3OUfcS 

[41 

r31 

Assumption 

Assumption 

Assumption 

Assumption 

Assumption 

PI 
Assumption 



Table A-3 (Continued) 
Exposure Parameters for Surface Soil ingestion, inhalation, and Dermai Contact 

Recreational User (Aduit and Adolescent) 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Florida 

Parameter 

Surface Area 

Age-weighted Surface 
Area 

Inhalation Pate 

Body Weight 

Adherence Factor 

Absorption Fraction 

Concentration in Air 

References: 

Symbol 

SA 

-di-4 

19t 

BW 

AF 

A=d 

CA 

Adolescent Value 
(he 6-W 

Adult Value Units Source 

Site-specific 5750 o4-n; 131 

1136 cm’-year/kg 131 

0.633 0.633 m3/hour r21 

40 70 kg F%51 

1 1 mg/cm%vent Bl 

Chemical-specific unitless I41 

Chemical-specific mg/m3 [41 

[ii 

131 
[41 
151 

Exposure Time is used only in the Inhalation of Particulate Scenario. 
USEPA 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default ExpOSUre 

Parameters”. 
USEPA, 19924. Dermal Exposure Assessment: Principles and Applications; EPA/600/891/011B; January, 1992. 
USEPA, 1995b. USEPA Region N Guidance Memorandum; November, 1995. 
USEPA, 1989a. Exposure Factors Handbook; EPA/609/6-69/943; July 1969. 
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DIRECT CONTACT\YlTlt AND INCIDENTAL INCESTION OF SIlKFACE SOIL 

ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURE SCENARIO 
NTC ORLANDO 
STUDY AREAS 39 AND 40 

EXPOSURE PARAhlETERS EQUATIONS 

, 

I PARAMETER SYMBOL 

CS 

IK 

FI 

Al; 

.ABSJ 

SA 

D&W,, 

(‘1: 

(‘F 

I~\\ 

EF 

ED 

.4’r 

AT 
., . . . 

I’ ’ I Units for exposure freqwtcy are evcnwyear m me ca, 

VALU 

chemical-speciti 

100 

IO09 

chemical-speciti 

5,750 

chemical-specilil 

I ooF.49 

I .OOE-06 

70 

,350 

24 

70 

2.i 

ation of the demully al 

SOURCE 

lISI!PA, 1995 

d!XPA. 1995 

LISEPA, 1995 

JSEPA, 1995 

JSEPA, 1992 

JSEPA, 1992 

3rganic conversiw 

uotganic conversions 

Wcl’A, IYYI 

\ssuwptiott 

JStIPA. 1995 

ISEPA, IYY I 

JSEPA. 1995 

USEPA. 1991. Humat~ Health Evaluation Manual. Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 928S.h.03. 

USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA!60018-91101 IB; Jawaty 1992. 

USEPA. 1995. Supplemental Guidance to RAGS : Region IV. Human Health Risk Assessment Bulletill No. 3. 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day).’ 

HAZARD QCIOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKE-,NCEST,“N = C‘S x IR x FI x CF x EF x ED 

BW x AT x 365 dayslyr 

INTAKE-DERMAL = DA,,.,, x SA x EF Y ED 

BW x AT x 365 dayslyr 

Where: 

DA,,.., = CS x AF x ABS,, x CF 

Note: For noncarcinogenic effects, AT = ED. 

ABB-En&omnental Services, Inc. 

SOILINCZXLS 

7130197 



DIRECT CONTACT WIT11 r\ND INCIDENTAL INCESTION OF SIIRFACE SOIL 
ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURE SCENARIO 
NTC ORLANDO 
STUDI’ AREAS 39 AND 4J 

CARCINOGENIC EFFECTS 

I 1 INORGANIC OR 

I COMPOUND ,t, I ORGANIC 

Renzo(a)anthracene 

Bellzo(a)pyrene 

Benzo(b)flllorastbeIle 

Benzo(k)tluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Indeno(l.2.3-c,d)pyren~ 

SOIL UNITS 

CONCENTRATlOh 

30.5 ugikg 

380 ugkg 
50.3 ugikg 

3.88 ug/kg 

0.354 ugikg 

110 @kg 
29 U&J 

INTAKE 

INCESTtON 

fwk-day) 

I .4E-08 
I .8E-07 
1.9E-08 
1.8E-09 
1.7E-10 
.5.2E-08 
1.4E-08 

DERMAL INTAKE DERMAL CANCER RISK TOTAL 

ABS 121 DERMAL C.W PI DERMAL CANCER 

I.5 1 l.lE-06 I 0.001 4.38-08 1 I.5 1 6.5E-08 1 l.2E-06 

I 3E-06 1 I lE-06 1 5E-06 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

(mglkg-day) I (m&g-day)” I 1 RISK 

8.28-09 1 81 6.6E-08 1 1.7E-07 

I.OE-07 
l.IE-08 
I.OE-09 
9.6E-II 
3.OE-08 
7.8E-09 

8.2E-07 2.lli-06 
8.7E-08 2.3E-07 
8.4E-09 2.2E-08 
7.6E-IO 2.OE-09 
2.4E-07 6.lE-07 
6.38-08 l.6t-07 

ABB-Et~vtrontnental Services, lnc 

SOILING2 XLS 

l/30/91 



DIRECT CONTACT WITIt AND INCIDENTAL INGESTION OF SliRFACE SOIL 

ADULT RESIDENT- REASONABLE MAXIMUM EXPOSURE SCENARIO 

NTCORLANDO 

STIIDV AREAS 39 AND 40 

NONCARCINOGENIC EFFECTS 

INOR~;,\NI~‘t,R sol,, IINtTS 
~‘OMPOtlND ORt;ANI<‘ CONC’EN’I RA’1‘,O 

I/O 

Benzo(a)anthracene 0 305 ugkg 

Bmzu(a)pyrenc 0 380 q/kg 

Benro(b)fluoranthene 0 403 ugilig 

Benza(k)fluoranthene 0 388 &$/kg ’ 

Chrysene 0 354 uglkg 

Dibenz(;r,ll)nllthr4ccllc 0 110 ugikg 

Indeno(l,2,3-c,d)pyrenf 0 290 @kg 

INTAKE 

INCESTION 

bwk-dv) 

4.2E-07 
5.2E-07 
5.5E-07 
5.3E-07 
4.8E-07 
I .5E-07 
4.OE-07 

I 
T 

Arsenic I I I 1.6 I&kg I 2.2E-06 0.0003 1 7.3E-03 

SUMMARY HAZARD INDEX I 0.00: 
[ 11 USEPA Region IV guidance specifies absorption factors of I% for oganics and 0. I% for inorganics (November, 1995) 

121 Calculated from aal RfDs 
‘ 

DRRAIAI. 

AOS (I) 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
- 

INTAKE 

DERMAL 

lwk-day) 

2.46-07 
3.OE-07 
3.2E-07 
3.IE-07 
2.8E-07 
8.7E-08 
2.38-07 
I .3E-07 

- 

DERMAL 1 ttA%AR” 

Rm 121 QtIDTIENI 

(w&-day) DERMAL 

0.00029 1 4.3E-04 

I 0.000~ 

7.7E-03 

0.006 

ABB-Environmental Services, Inc. 

SOILING2.XLS 

7/30/9? 



TABLE B-2 

INIIAI,A’I‘ION OF I’AlUICI~l.A’I‘lCS - SIIIIFACE SOIL 
ADUI.T RESIDENT - REASONABLE RIAXIMl’hl EXPOSURE SCENARIO 
NTC ORL.ANDO 
STIJDI’ AREAS 39 AND Jll 

EXPOSI!KE PAI\AMEl-ERS EQUAI‘IONS 

PAKAME’I‘EH 

SOlI> CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INIlAlATION RATE 

BODY WEIGHT 

EXPOSURE Tiiw 

EXPOSURE FREQIIENC\ 

EXPOSURE DURATION 

CONVERSION F.4CTOR 

4VERAGING TIME 

CANCER 

NONCANCER 

SYMBOL 

c 

PEl: 

CA 

IR 

BW 

El‘ 

111‘ 

ED 

CF 

Al 

Al‘ 

VALUE lINIl-S SOURCE 
chemtcal- 

Chemical-specific specific 

I 24E+O9 m’kg Florida d&ult 

chemical-specilic mgh 

0.833 m’ilwur IJSEPA. 1995 

70 kg USEPA, 1991 

24 hours/day Assumption 

350 days/year IJSEPA. 1995 

24 YWrS IJSEPA, I995 

0.00 I mg/ug Organics only 

70 yfars IISEPA: 1991 

24 years USEPA, 1995 

CANCER RISK = INTAKE (mg/kg-day) I lNllALATlON CANCER SLOPE FACTOR (m&-day)’ 

HAZARD QUOTIENT = IiVT,\KE (mg/kg-day)/ INIiAI.ATION REFERENCE DOSE (mg/kg-day) 

INTAKE = C.A I IR x ET x EF x ED 

BW x AT 1.365 dryslyr 

Where: 

CA = C I CF I (IA’EF) 

Note: 

For noncarcinogenic cfTecrs: AT = ED 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 
7130197 



TABLE B-2 

INIIAI..-kTION OF PARTICIILA’TES - StIRFACE SOIL 

ADULT RESIDENT - REASONABLE MAXIMUM EXPOSURE SCENARIO 

NW: ORLANDO 

STUD\ AREAS 39 AND 40 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL AIR 

COMPOllND 1 If ORGANIC CONCENTRATION IINITS CONCENTRATION 

I/O (mglm”) 

Benzo(a)anthracenc 0 30.5 uglkg 2.46E-11 
Bcnzo(a)pyrenc 0 3x0 ug/kg 3.06E- IO 
I~cnzo(h)llttora~~thcnc 0 40.3 ug/kg 3.25E-1 I 
Benzo(k)lluoranthene 0 3.88 ug/kg 3.13E-12 
Chtysene 0 0.354 @kg 2.85E-13 

+ Dibenz(a.h)anthraccne 0 110 ug/kg 8.87E-I 1 
Indeno( I .2.3-cd)pyrene 0 29 ugfkg 2.348-l I 
Arsenic I 1.6 mg/kg I .29E-09 

SUMMARY CAN 
1 I] Toxicity Equivalent Factors were applied to the carcinogenic PAI I concentrations. IJSL;PA, 1995. 

INTAKE 

bwkz-day) 

2.3E-12 
2.9E- I I 
3.lE-12 
2.9E- I3 

2.7E-14 
8.3E-12 
2.2E- I2 

(rug/kg-day)-1 1 

7.2E-12 
8.9E-1 I 
9SE-12 
9.1 E-13 
8.3E-14 
2.6E-11 
6.83-12 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 
7/30/97 



INIIAI.A’I‘ION OF PAI~I‘I~:IIIA’I’ES - SIIRFACE SOII. 

Al)iIl.‘l‘ RESII)~:N’f - REASONAB1.E MAXIMllM EXI’OSIIRE S(:ENARIO 

NT<: ORl,ANDO 

STlIL)Y AREAS 39 AND 40 

NONCARCINOGENIC EFFECTS 

CORlPOl~ND 

Benzo(a)anthracene 

Benzo(a)pyrene 

~enzo(b)llt~oranti~ene 

Benzo( k)fluoranthene 

Chrysene 

Dibenz(a.h)artlhraccne 

Indeno( I ,2,3-cd)pyrene 

Arsenic 

INORGANIC OR 

ORGANIC 

I/O 

0 
0 
0 
0 
0 

SOIL UNITS 

CONCENTRATION 

305 t&kg 

380 uglkg 

403 ug/kg 
388 uglkg 

351 uglkg 

0 
0 
1 

IIO ug/kg 
290 uglkg 

1.6 mg/kg 

AIR INTAKE 

CONCENTRATION Ow&day) 

(mglms) 

2.46E-10 
3.06E-IO 
3.25E-IO 
3.13E-IO 
2.858-10 
8.87E-I 1 

2.34E-IO 
I .29E-09 

SUMMARY HAZ 

6.7E- 1 I 
8.4E-I I 
8.9E- I 1 
8.6E-I I 
7.8E- I I 
2.4E-I I 
6.4E-I I 
3SE-IO 

RD INDEJ 

(mglkg-day) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

-IT 

T- 

ND = no data available. 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 

7130197 



TABLE B-3 

DIKECTCONTACT \Vll’ll AND INCIDENTAl. INGESTION OF SURFACE SOIL 

CIII1.D RESIDENT - REASONAWE hlAXIMUM EXPOSURE SCENARIO 
NTC ORLANDO 
STUDY AREAS 39 AND ,O 

EXPOSURE PARAMETERS EQUATIONS 

SYMIIOI. 

CS 
IK 

FI 

AF 

SA 

AM 

cl: 

CF 

BW 

BW 

EF 

ED 

ED 

VAISIE 

chemical-specilic 

200 
1003 

I 

age-specific 

chemical-specilic 

I OOE-06 

I OOE-09 

I5 

age-specific 

350 

6 

age-spccilic 

766 

chemical-specific 

70 
6 

mnll~ abrorbcd dust 

IJSEPA, 1995 

USEPA. 1995 

USEPA, 1995 

USEPA. 1989 

USEPA. 1995 

lnmganic conversion 

Organic conversion 

USEPA. 1991 

USEPA. I989 

USEPA. 1995 

IJSEPA. 1995 

Assumption 

cm’-year/kg USEPA. 1992 

mg/cm’-c\ent IJSEPA. 1992 

years 

I 

USEPA. 1991 

>ears USEPA. 1995 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day”’ 

HAZARD QUOTIENT = INTAKE (q/kg-day) I REFERENCE DOSE (mg/kg-dry) 

INTAKE-,N~E~T,~N = CS x IR x FI x CF x EF x ED 

BW x AT x 365 dayslyr 

INTAKE-oaHnc~L = (DA,,,., x EF I AT x 365 days/year) x SA,oilh~j 

Where: 
SA,,,wi = SUM (SA x ED / BW) 

DA,,,., = CS x AF x ABS x CF 

Note: For noncarcinugenic effecls, AT = ED. 

ABB-Environmental Services. Inc 

SOILING2.XLS 
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DIRECTCONTACT WITII AND IN(‘IDk:NTAL INGESTION OF SURFACE SOIL 

CHILD RESIDENT - REASONABLE hlAXIhlUM EXPOSURE SCENARIO 
NTC OKI.ANDO 

STUDY AREAS 39 AND 4” 

CARCINOGENIC EFYECTS 

(‘OMPOI~N” ,I, 

Br,lzo(k)flaoranthese 

Chrysmr 

Diben~(n,h)nstLrrcerle 

ladeno(l,2,3-c,d)pyrenc 

Arrrnir 

INORGANIC OR SOI I. UNITS INTAKE 
ORGANIC I CONCENTRATION INGESTION 

lm~lhg-day) 

311.5 ug/kg 3.3 L:.-ox 

380 ugkg 4.2E-07 
40.3 ugntg 4.4508 

0 3.88 ugkg 4.31~09 
0 ~354 @kg 3.9E-IO 
0 110 ugikg I .2E-07 
0 29 &kg 3 ZE-08 
1 1.6 lmg/kg I 1.8E-06 

SUMMARYCANCERR 
[ IjToxicity Equivalent Factors to the concenlrations of carcinogenic PAHs IJSEPA. 1995 

ORAL CANCER RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 

CSF INGESTION AES 121 DERMAL CSF II. 31 DERMAL CANCER 
,mg,kg-day,’ 

1.3 1 2 4li-07 

7.3 3 OF.-06 

7.3 3.2E-07 

7.3 3 I E-08 
7.3 2.811-09 

7.3 8 8E-07 

1.3 2 3E-07 

0.0 I 
0.01 

0.01 

001 

0.01 

0.01 

0.01 

lmglkg-d.yi 1 ,,“glkg-d~,y, ’ 1 RISK 

3.21%09 1 a 2 61i-OX 1 2.71:-07 

4.OE-08 8 3.2B07 3.4E-06 

4.2E-09. 8 3.4E-08 3.66-07 

4 Iii-10 8 3.3E-09 3.413-08 

3.751 I 8 3.OE-IO 3.1E-09 

1.2E-08 8 9.28-08 9.7E-07 

3 .OE-09 8 2.4E-08 2.6E-07 
1.5 2 6506 1 0.001 1 I .7E-08 1 1.5 2.58-08 1 2.78-06 

iK 7E-06 1 I SE-07 1 SE-06 

ABB-Environmental Services. Inc 

SOILlNG2.xLS 
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1’ABl.f D-3 

DIRECT CONTACT WITH AND INCIDENTAL IN(;ESTION OF SURFACE SO,,. 

CHILD RESIDENT - REAS0NABI.E hlAXlhlUh1 EXPOSURE SCENARIO 

NTC ORLANDO 

STUDY AREAS 39 AND 40 

NONCARCINOGENIC LFFECTS 

COMPOUND 
INORGANIC OR SOIL UNITS INTAKE ORAL HAZARD 

ORGANIC CONCENTRATION INGESTION RITI OUOTIENT 

Dibenr(n,ll)nnthrarene 

Indcno( t.2.3.c,d)pyrmr 

110 

0 

0 

0 

0 

0 

0 

0 

. (mglkg-day) (mg/kg-day) INGESTION 

305 ug/kg 3.9E-06 ND 

380 uglkg 4.98-06 ND 

403 uglkg 5.2E-06 ND 

.388 &kg 5.OE-06 ND 

354 ugkg 4.5E-06 ND 

110 ug/kp I .4E-06 ND 

290 ug/kg 3 7E-06 ND 

Arrcnic I I I I .I Ill-&g I 2.OL05 1 
SUMhlARY HAZARD INDEX 

[I] USEPA Region IV guidance specilies absorption factors of I% for organics and 0.1% for inorganics (November 199s) 

I 121 Calculated from oral RtDs 

ND = no data. 

0.0003 6.81s02 

I 0.07 

DERMAL 

ABS (11 

0.01 

INTAKE DERMAL 

DERMAL M-D 121 
(mglkg-day) (mglkg-day) 

3.7E-07 ND 

HAZARD TOTAL 

QUOTIENT HAZARD 

DERMAL QUOTIENT 

0.01 4.7E-07 ND 

0.01 4.98-07 ND 

0.0 1 4.7E-07 ND 

0.01 4.3E-07 ND 

0.01 1.3E-07 ND 

0.01 3.6E-07 ND 

0.001 1 2.OE-07 1 0.00029 6.8E-04 1 6.9L02 

I 0.0007 1 0.01 

ABB-Environmental Services, Inc 

SOILMG? XLS 
7130197 





TABLE B-4 

INIIAl.ATlON OF PAH’I‘I<:l~LA’I‘ES - SIlKFACE SOIL 

<:lllLD RESIDENT - REASONABLE MAXIMUM EXPOSIIRE SCENARIO 

NT<: ORI,ANDO 

STUDY AREAS 39 AND .lO 

~ 
COMI’OIIND [ 11 

~Benzo(a)anthracene ~~~ 

‘Benzo(a)pyrene 

Benzo(b)fluoranthene 

~Bcnzo(k)fluoranthe,le 

~Chrysene 

Dibenz(a,h)anthraccne 

Indeno( I .2,3-cd)pyrene 

Arsenic 

INORGANIC OR 

ORGANIC 

110 

0 

0 

0 

0 

0 

0 

0 

I 

SOIL AIR 

CONCENTRATION UNITS CONCENTRATION 

bww 

2.46E- 11 30.5 @kg 
380 ugfkg 

40.3 uglkg 
3.88 ug/kg 

0.354 uglkg 

IIO ug/kg 
29 ug/kg 

3.06E-IO 
3.25E-I 1 
3.13E-12 
2.85E-13 
8.87E- 11 
2.348- 11 
1.29E-09 

SUMMARY CA. 

1.6 Img/kg 

INTAKE 

bUwW 

2.OE-12 
2.5E-I 1 
2.78-12 
2.6E- 13 
2.3E-14 
7.3E-12 
1.9E-12 
l.lE-IO 

CER RISK 

INHALATION 

CSF 

q/kg-day)-1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

15 

CANCER 

RISK 

6.3E-12 
7.8E-11 

8.3E-12 
&OE-13 
7.33-14 
2.3E-11 
6.OE-12 
1.6E-09 

2E-09 

I [I ] Toxicity I~quivalent Factors were applied lo the carcinogenic I’AI I concentrations. USEI’A. 1995 

NE = not evaluated. 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 
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INllr\l,A’llON OF I’AB’ll~:I~LAI’ES - SIWFACE SOIL 

<:IlIl,D RESIDENT - RE:\SONABL.E MAXlMIlM EXPOSIIRE SCENARIO 

NW ORLANDO 

STCIDY AREAS 39 AND 40 

NON<:AR<:INO<;ENI(: EITEC’I‘S 

Benzo(a)pyrcne 0 ~380 

Brnzo(b)tluorrlltheIle 0 403 

Benzo(k)fluoranthcne 0 388 

Chrysene 0 354 

I Dibenz(r,ll)rlltllrarenc 0 II0 

Indeno( I ,2,3-cd)pyrene 0 290 

COMPOIIND 

Benzo(a)anthracene 

INORGANIC OR SOIL UNITS AIR 

ORGANIC CONCENTRATION CONCENTRATION 

I/O (mglm’) 

0 305 w/k 2.46E- 10 
uglkg 

wks 
@kg 
@kg 
uglkg 
ug/kg 

Arsenic I 1.6 mg/kg 

S 

3.06E- 10 
3.25E-10 
3.13E-10 

2.85E-10 
8.87E-11 

2.34E-10 
I .29E-09 

ND = no data available. 

XJMMARY HAZAI 

INTAKE 

@W&t-day) 

ABB-Environmental Services, Inc. 

SURF-INH.XLS 
7130197 

2.4E- 
2.9E- 
3.1E- 

3.OE- 
2.7E- 
8.5E- 
2.2E- IO 
1.2E-09 

RD INDEJ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



DIRECT CONTAC’T \YlTl1 AND INCIDENTAL IN~:ESTlON OF SURFACE SOII 

ADULT RlWDENT - CENTRAL T6NDENCY EXPOSURE SCENARIO 

NTC ORLANDO 

STUDY AREAS 39 AND JU 

EXPOSURE PARAhlETERS EQUATIONS 

cs 
IR 

FI 

AF 

ABSJ 

SA 

DA.h,,, 

ct- 

CF 

BW 

El’ 

I:0 

.4’r 

= 
d 

chemical-specilic ct 

I 50 

IO07 

chemical-speciti 

5,750 

chemical-spccili 

LOOE-09 

I OOE-06 

70 

150 

7 

70 

7 

ation of the demxdly al 

UNITS SOURCE 

USEPA. 1991 Human Health Evaluation hlanoal. Supplemental Guidance: “Standard Default Exposure t-ackxs”: 

OSWEK Directive 9285 6-03. 

USEPA, 1992. Dermal Exposure Assessmwt: Principles and Applications; EPA/GOO/S-91101 I B; Janwry 1992. 

USEPA, 1995. Supplemc~~tal Guidance to RAGS : Region IV. Human tlealth Risk Assessment Bulletin No. 3. 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)” 

IIAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg-day) 

INTAKE- ,NCE~T,~,N = C‘S x IR x FI x CF x EF x ED 

BIY x Kr x 365 daydyr 

INTAKE-OCR,, I,,,. = DA.,,., x SA x El; x ED 

BW x AT x 365 dayslyr 

Where: 

DA.,.., = CS x AF x ABS,, x CF 

Note: For noncarcinogenic effects, AT = ED. 

ABB-Environmental Services, Inc 

SOILING2,XLS 

7130197 



i, 

DIRWT <:ONTACT WI‘H AND INCIDENTAL INGESTION OF SURFACE SOII, 

Alwl;r twsiimw - cEiwmi. TENDENCY ~xP0.w~~ SCENARIO 

NT<‘ ORLANDO 

STLID\ AREAS 39 AND 40 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 

COMPOUND (I, ORGANIC CONCENTRATlOh INGESTION CSF INGESTION ABS 121 I DERMAL CSF 131 DERMAL CANCER 

I/O lwk-d~Y) (m@kp-day)” (mg/kg-day) (mgkg-day).’ RISK 

Benzo(a)antbracene 0 Ill.9 ugkg 7.5E-IO 7.3 5.513-09 0.01 8.6LIO 8 6.98-09 1.2Ii-08 
Benzo(a)pyrene 0 I34 ugikg 9.2E-09 7.3 6.7E-08 0.01 l.lE-08 8 8.4E-08 l.5E-07 
Benzo(b)fluorantbenc 0 II ugikg 7.5E-IO 7.3 5.5E-09 0.01 8.7E-IO 8 6.9E-09 1.2E-08 
Renzo(k)fluorantbenc 0 1.05 ugikg 7.2E-II 7.3 5.3E-IO 0.01 8.3E-II 8 6.6E-IO 1.2E-09 
Chrysene 0 0.132 ugkg 9.OE-12 7.3 6.6E-ll 0.01 l.OE-II 8 8.3E-II 1.5E-IO 
Dibellz(n,h)anlhmceIre 0 75.6 ugikg 5.2B09 7.3 3.8B-08 0.01 6.OE-09 8. 4.8E-08 8.SE-08 
Indeno(l.2,3-c,d)pyrene 0 8.38 ug/kg 5.7E-IO 7.3 4.2E-09 0.01 6.6E-IO 8 5.3E-09 9.55-09 
Arsenic I I mgikg 6.8E-08 1.5 l.OE-07 0.001 7.9E-09 1.5 l.2E-08 l.lE-07 

SUMMARY CANCER RISK 2E-07 2E-07 JE-07 
] I]Toxicity Equivalent I:aclors to the cwcentralions of carcinogenic PAlIs. I&EPA. 1995. 

I 

121 IISEPA Region IV guidmce spccilk absorption factors of I% for orgmics and 0 I% h iuong;wio (Nove~the~ 1995) 

‘ ]3] Calculated fme oral CSFs. 
I 

ABB-Environmental Services, IIIC 

SOILINGZ.XLS 
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DIKE<‘T (‘ONTACI‘\\‘ITll AND INCIDENTAL INGESTION OF SIIKF:\Ck: SOIL 

Al)Ul,T RESIDENT-CENTRAL TENDENCY EXPOSURE SCENARIO 

NM: ORLANDO 

ST1lDY AREAS 3Y AND JO 

SOII. I UNITS ,..5,,( 
ND1 

I Benzn(b)fluuranthelle 

Benzu(k)lluoranthene 

I Chrysew 

L)ibe,lz(a,ll)anthracetle 

I Indeno( 1,2,3-c,d)pyrene 

INORCAFII(‘OH INTAKE DERMAL 
ORG\NK (‘ONCCNTRATIO 

I 
IN(;ESTION ABS III 

I/O 1 (m&ytry) 
- 

0 109 Iugilq 7.5E-08 0.01 

0 I34 ugkg 9.2E-08 ND 0.01 
0 I10 ug/kg 7.5E-08 ND 001 

0 I05 u&g 7.2E-08 ND 0.01 

0 132 Ugkg 9.OE-08 ND 0.01 

0 75.6 Ug/kg 5.28-08 ND 0.01 

0 83.8 ugikg 5.7E-08 ND 0.01 

I I Itngkg I 6.8E-07 1 0.0003 1 2.3E-03 1 0.001 1 

SURliVlARY HAZARD INDEX 0.0021 
[I] USEPA Regiolt IV guidarvx specifies absorption factas of I% for organics and 0 I% for inqynics (November. 1995). 

[2l Calculated from olal RfDs. 

ND = Tao data available 

k====== 

l.lE-07 
8.7E-08 
8.3E-08 
l.OE-07 
6.OE-08 
6.68-08 

ND 
ND 
ND 
ND 
ND 
ND 

INTAKE DERMAL IIAZARD TOT,, I, 

DERMAL RfD PI QUOTIENT IIAZARD 

hWk-dw) fdk-day) DERMAL t.)UOTt~N’t 

8.6E-08 ND 

7.9E-08 1 0.00029 1 2.7E-04 1 2.6E-03 

I 0.00031 0.00: 

ABB-Environmental Services, lw. 

SOILING2.XLS 
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TABLE B-6 

INIIAI.A’I‘lON OF PA1~I‘I~‘III.~~I’l~;S - S1IlWACE SOIL 

AINJL’I’ RESIDENT - CENTRAI. TENDENCV EXPOSURE S(‘EiWKIO 
NTC ORLANDO 
STUDV AREAS 3Y AND 40 

L 
U! 
L Fa 

U! 

311, CONCENTlli~TION 

2R’I‘. EMISSION F.\<XOR 

ONCENTRATION AIR 

WALATION RATE 

DDY WEIGHT 

YPOSURE TIME 

YPOSURE FREQUENC1 

YPOWRE DURATION 

ONVERSION FACTOR 

VERAGING TIME 

CAN(:EH 

NONCANCER Al‘ 

chemical-specific 

I 241itw 

chemical-specilic 

0.833 

70 

24 

350 

24 

0001 

70 

24 

specific 

m ‘/kg l~lorlda dclhult 

mg/m’ 

m’ihour (JSEPA, 1995 

k USEPA, 1991 

hours/day Assutnption 

days/year IJSEPA, 1995 

YClE USEPA, 1995 

mg/ug Organics only 

years (USEPA, 1995 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 
7130197 

CANWR RISK = IN I’AKE (n,g/kg-day) I INIIALATION CANCER S,.OPE FACTOR (q/kp-day)’ 

IIAZARD QUOTIENT = IN I‘AKE (n,g/kg-dry) I INRALATION REFERENCE DOSE (n,g&g-day) 

INTAKE = CA I IR I ET 1. EF I ED 

B\\’ x AT x 365 dayrlyr 

Where: 

CA = C I CF I (IIPEF) 

Note: 

For noncarcinogenic efiectr: AT = ED 



INllhl.ATlON OF PAlWlC~~IA’lXS - SlIRF;\C‘E SOII. 

AD1II:I RESIDENT - CENllU1. TENDENCY ESPOSl~RE SCENARIO 

NTC ORIANDO 

STUDY AREAS 39 AND 40 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMl’OlIND f 11 ORGANIC CONCENTRATION 

I/O 

Benzo(a)anthracene 0 IO.9 

Benzo(a)pyrenc 0 13-f 

Benzo(b)lluoratlthcnc 0 II 

I~c~izo(~)llt~orantlicnc 0 IO.5 

Chrysene 0 tl.132 

I Dibenz(a.h)anthracene 0 75.6 

Indeno( I .2.3-cd)pyrcne 0 8.38 

Arsenic I 1 

AIR INTAKE INIIALATION 

UNITS CONCENTIUTION O@wW CSF 

bwW (mglkg-day)-1 

@kg 8.79E-12 8.3E-13 3.1 

uglkg l.OSE-IO 1 .OE- I I 3.1 

uglkg 8.87E-12 8.3E-I3 3.1 

uglkg 8.47E-12 8.OE- I3 3.1 

uglkg l.O6E-I3 l.OE-I4 3.1 

u&s 6.lOE-I I 5.7E-I2 3.1 

ug/kg 6.76E- 12 6.3E-I3 3.1 

w/kg I 8.06E-IO 1 7.6E-II 1 IS 
SUMMARY CANCER RISK 

[I 1 Toxicity lfquivalent Factors were applied to the carcinogenic I’AI I concentrations. USEPA. 1995. 

CANCER 

RISK 

3.1E-11 
2.6E-12 
2.58-12 
3.IE-14 
1.8E-11 
2.OE-12 

LlE-09 

lE-09 =l I (ND = no data available. 

ABB-Environmental Services, Inc. 

SURFJNH.XLS 
7130197 



TABLE B-6 

INlli\l.AI‘ION OF PAR’I‘IC1iLATES - StIRFACE SOIL 

AD11l.l‘ RESIDLNT - CENTRAL TENDENCY EXPOSlIRE S(:ENARIO 

NIX’ ORLANDO 

STUDY AREAS 39 AND JO 

NONCARCINOGENIC EFFECTS 

INORGANIC OR 

C~OhlPOIIND ORGANIC 

l/O 

Benzo(a)anthracene 0 

Benzo(a)pyrene 0 

Beozo(h)iluora~~tl~cnc 0 

Benzo(k)tluoranthene 0 

. Chrysene 0 

Dibenz(a,h)anthracene 0 

Iodeno( 1,23-cd)pyrene 0 

Arsenic I 

109 ug/kg 
134 ug/kg 
IIO ug/kg 
10s @kg 
132 ug/kg 

75.6 uglkg 
83.8 uglkg 

I mg/kg 

AIR 

CONCENTRATION 

WwW 

8.79E- I I 
l.OSE-IO 
8.87E- I I 
8.47E- I I 
l.O6E-IO 
6.lOE-I I 
6.76E- I I 
8.06E-IO 

INTAKE 

bw~kd.v) 

2.4E- I I 
3.OE-I I 
2.4E- I I 
2.3E-I I 
2.96 I I 
1.7E-I I 
1.9E-I I 
2.2E-10 

INHALATION 

RtD 

(q/kg-day) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

HAZARD 

QUOTIENT 

SUMMARY HAZARD INDEX INA 
ND = no data available. 

ABB-Environmental Services, inc. 
SURF-INH.XLS 
7130197 



‘TABLE B-7 

DIKECI‘CONTACT WIT11 AND IN(‘IDENTA1. INGESTION OF SURFACE SOII. 

CHILD RESIDENT-CENTRAL TENDENCY EXPSOURE SCENARIO 

NTC ORLANDO 
STUDY AREAS 39 AND .,(I 

EXPOSUKE PARAMETEKS EQUATIONS 

C‘S 
II< 

Fl 
A 1. 

s:\ 

ABS 

CF 
CF 

BW 

BW 

tF 

ED 

El> 

cllenlic.ll~qlecllic 
IO0 

10”” 

I 
age-bpcalic 

chemical-spealic 

I OOE-06 

I OOE-09 

I5 

age-sprcilic 

350 

2 

age-specific 

766 

chemical-specific 

USEPA. 1995 

USEPA. 1989 
USEPA. 1995 

Inorganic conversion 

Organic conversion 

USEPA. 1991 

USEPA, 1989 

USEP.4. 1995 

USEPA. 1989 

a\ssumption 

USEPA. 1992 

INTAKE-,NGE~~,~ = CS x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

INTAK&xK~~AL = (D.L., x EF I AT x 365 days/year) x SA,.~“.J~ 

USEPA. 1992 

USEPA. 1991 Where: 
USEPA. 1989 

(‘AN(‘k:R ItISh: : IN’I’AKI< (m~llq-day) x (‘AN(:lil< Sl.OlW l’,\(“l’Ol< (n,&~:-d~y ’ 

IIAZARD QIIO’I’II~N’I’ = IN’I’AK~: (mg/kg-day) I REFERENCE DOSE (mglkg-day) 

SA,,,i,,.si = SUM (SA x ED / BW) 

DA,,,., = CS x AF x ABS x CF 

Note: For noncarcinogenic effects, AT = ED. 

ABB-Environmental Services, Inc 

SOILINGZ XLS 
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DIKE(: I CONT:\(‘l‘\FITII AND INCIDEN~I-.\L INGkIS.1 ION OF SIIKF4CE SOll, 

CIIILD RESIDENT- CENTKAI.TENDEN(‘,’ EXPSOUKE SCENARIO 

NTC ORLANDO 

STUDY AREAS 39 ..AND .I” 

CARCINOGENIC EFFECTS 

INORGARIC OR SOIL UNITS INTAKE ORAL CANCER KISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 
COMPOUND ORGANIC CONCENTRATION INGESTION CSF 111 INGESTION ABS 12) DERMAL CSF [I, 31 DERMAL CANCER 

I/O (mglkg-day) (mdkg-dsy)’ (mglkg-day) (mg/kg-day) ’ RISK 

Bcnru(n)nnthmcene 0 10.9 u&g 2.OE-09 7.3 1.5E-08 0 01 I. I E-09 8 9 2E-09 2.4E-08 

Bcnro(n)pyrcnc 0 134 ugkg 2.4E-08 7.3 1 8E-07 0.01 1.4E-08 8 LIE-07 2 9E-07 

Bellzo(b)flaorallthr,,p 0 I1 ugkg 2 OE-09 7.3 I 5E-08 0.01 1.2E-09 8 9 2E-09 2 4E-08 

Benzo(k)fluornrthere 0 I.05 ugkg 1.9E-IO 7.3 1 4E-09 001 LIE-IO 8 8.8E-10 2.3E-09 

Chryscsc 0 0.137. ugkg 2.4E- 1 1 1.3 1.8E-IO 0.01 1.4E-I 1 8 l.lE-10 29E-10 

Dibcllz(H.l,)aaIL~~,~~,,~ 0 75.6 “@kg 1.4L08 7.3 1 OK-07 0.01 7.9E-09 8 6.3E-08 1 6E-07 

Indeno( I ,2,3-c,d)(>yretu 0 8.38 tlg/kg I X-09 7.3 I. I E-08 0.01 8.8E-IO 8 7 OE-09 1 SE-08 

Arsenic I i mgkg 1 .SE-07 1.5 2 7E-07 0.001 1 .OE-08 I.5 1.6E-08 2.9E-07 

SIJM~MARY CANCER RISK 6E-07 ZE-07 SE-07 
[ I]Touiciry Equivslenl Faclors lo the concentrations of carcinogenic PAHs USEPA. 1995 

[Z] IJSEPA Region IV guidance spwlics abrurption factors of IX for orgrtdcr and 0 1% for itwrgnic~ (Not ember 1995) 

[3] Calculated from oral CSFs 

I ND = 11” data 

ABB-Environmental Setvices, Inc. 

SOILING2 XLS 

7130197 



TABLE u-7 

DIRECT CONTACT WI l’ll AND INCIDENTAL INGESTION OF SURFACE SOIL 

CHILI) RESIDENT - CENTRAL TENVENCY ESPSOURE SCENARIO 

NTC ORLANDO 

STUDY AREAS 39 AND 40 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE 

I COMPOUNV ORGANIC CONCENTRATION INGESTION 
I/O (mglkg-day) 

109 q/kg 7.OE-07 

135 ugkg 

I10 u&!/kg 

10s @kg 

132 ugkg 

75.6 U&J/kg 

83.8 U&g 

Arsenic I I mgkg 
- 

SUMMAKY HAZARD INDEX 
[t] IJSEI’A Region IV Suidance specifies absorplion fxwrr of I?& for oryanics and 0 I% for morganics (November 1995) 

1’1 Calculated liom oral KIDS 
NO 1111 d:,ta 

8 6E-07 

7.0t-07 

6.7E-07 

8 4E-07 

4.8E-07 
5 4E-07 
6.41:.-06 

ORAL HAZARD DERMAL INTAKE DERMAL HAZARD TOTAL 

RID QUOTIENT ABS Ill DERMAL m-v I4 QUOTIENT HAZARD 

(mglkg-day) 1 INGESTION 

ND 

ND I 

ND 

ND 

ND 

ND 

ND 

0.0003 2 I IN2 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.001 1 

! 

(nag/kg-day) 1 (mglkg-day) 1 

4.OE-07 1 ND1 

DERMAL 

4.9E-07 ND 

4.OE-07 ND 

3.9E-07 ND 

4.8E-07 NV 

2.8E-07 ND 

3.IE-07 NV 

3.713-07 1 0.00029 1.31~~03 
^^.. 

I “.“2 I I V.“” 

2 31:-o:! 
- 

0.0: 

ABB-Environmental Services, Inc. 

SOILING2 XLS 
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INII.\I,AIlON 01: l’Al~l‘l<‘t~l,i\‘l‘l:S - SIIRFACE SOIL 

CIIILD RESIDENT - CENTRAL TENDENCY EXPOSCIRE SCENARIO 

NT<: ORl.ANDO 

STIIDY AREAS 39 AND 40 

<‘AR(‘INOGENI<: L;.FI;E<:I’S 

I COhlI’OLlND [II 

~Benzo(a)anthracene 

Bcnzo(a)pyrene 

I~enzo(b)tluoracitllcrle 

Benzo(k)iluoranthene 

Chryscne 

Dibenz(a,h)anthracene 

Indeno( I ,2.3-cd)pyrene 

T INORGANIC OR 

ORGANIC 
I 

CONCikTION ( 1lNITS 1 CONCE%ATION 

I10 I (m&d) 

0 10.9 lug/kg 8.79E-12 

0 I34 ugkg 

0 II uglkg 

0 1o.5 ug/kg 

0 0.132 uglkg 
0 75.6 @kg 
0 8.38 uglkg 

L I I mg/kg 

l.OSE-IO 
8.87E- 12 
8.47E- 12 
1.06E-13 
6.lOE-I 1 
6.76E- I2 
8.06E- IO 

l- INTAKE 

b@wW 

7.2E- 13 
8.9E-12 
7.3E-13 
7.OE-13 
8.7E-15 
5.OE-12 
5.6E-13 
6.6E- I I 

L 

INHALATION 

CSF 

lag/kg-day)-1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

15 

SUMMARY CANCER RISK 1 E-09 

[I] Toxicity Equivalent Factors were applied to the carcinogenic PA1 I concentrations. CJSEPA, 1995. 

INE = not evaluated. 

CANCER 

RISK 

2.23-12 
2.8E-11 
2.3E-12 
2.2E-12 
2.7E-14 
1.6E-11 
1.7E-12 
9.9E-10 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 

7130197 



INllAlAllON OF I’Al~fl~:l~l,,\‘l‘ES - SllRE‘.4CE SOIL 

CIIILD RESIDENT - CENI‘RAI, TENDENCY EXPOSURE SCENARIO 

NT<: ORI.ANDO 

NONCARCINOGENIC: EI~Fl*X“I‘S 

r 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(h)~ourantlir~Ic 

Bcnzo(k)lluoranthenc 

Chrysene 

Dihenz(a,h)anthracene 

Indcno(I,2,3-cd)pyrene 

Arsenic 

INORGANIC OR 

ORGANIC 

110 

0 

0 

0 

0 

0 

0 

0 

I 

SOIL 

CONCENTRATION 

109 

134 

II0 

10s 

I32 

IS.6 

83.8 

I 

AIR 

CONCENTRATION 

(mg/m”) 

8.79E- 1 1 
l.O8E-IO 
8.87E- I I 

8.47E- 1 I 
1.06E-IO 
6.lOE-1 I 

6.76E- I 1 

JL nglkg J 8.06E- IO - 
SUMMARY HAZ 

ilNlTS INTAKE 

(mgkg-day1 

8.4E- 11 
l.OE-10 
8.5E-1 I 

8.lE-I I 
l.OE-10 
5.8E- I 1 

6.5E- I 1 
7.7E-IO 

RD INDEB 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND I 

INA 

. .-- . 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 
7/30/97 



DIRECT CONTACT WTII AND INCIDENTAL 1NGESTION OF SURFACE SOIL 

ADIILT RECREATIONAL llSER - REASONABLE MAXIMUM EXPOSCIRE SCENARIO 

NTC ORLANDO 

STIIDY AREAS 3Y AND Jll 

EXPOSURE PARAMETERS EQUATIONS 

I 

I PARAMETER 

CONCENTRATION SOIL 

IN(;ESTION RATE 

FRACTION INGESTED 

ADHERENCE FACTOR 

ABSOKPTION FRACTION 

SURF.\(‘E AREA EXPOSE,, 

DOSE .\llSOHREI) PER EVEN1 

CONVERSION F,\CTOR 

i BODY \VEIGH’l 

EXPOSURE FREQWNCV 

EXPOSURE DURATION 

AVEKACINC TIME 

CANCER 

I NONCANCER 

I’ I I Ingestion rate equal to one half of the tesidenrial default 

VALUE 

chetllic:ll-specilic 

50 

1009 

I 

cllemical specilic 

5.730 

chemicnl spwitic 

I OOE-06 

I .OOE-09 

70 

100 

20 

70 

20 

SOURCE 

~\ssomption [ I] 

USEPA. 1995 

LISEI’A, 1992 

JSEPA. 1995 

.ISEPr\. 1992 

.ISI’PA. I992 

wlgnnics 

xganics 

JSEPA, 1991 

7egion 4 ~onment 

Zssumption 

JSEPA. 1991 

assumption 

[2] Units for exposure frequency are events/year in the calculation ofthe dennally absorbed dose 

USEPA. 1991 Humm Health Evaluation hlamxd, Supplen~~~l Guidance: “Standard Dehlt IJxposu~e 

Factors”, OSWER Directive 9285.6-03 

USEI’A. I992 Drnnnl Expos~m Arsessmcn~. hwziples and Applications: 11’,\1600/8-91/01 11~. 192. 

USEPA, 1995 Supplenwntal Guidance 10 RAGS : Region IV. Human Health Risk Assens~nent Bulletin No. 3 

XNCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day).’ 

IAZARD QIIOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-INGESTION = CSxIRxFIxCFxEFxED 

BW x AT x 365 days/yr 

INTAKE-DERMAI. = DAcvent x SA x EF x ED 

BW x AT x 365 dayslyr 

Where: 

~.,,~,~n,= AF x AB& x CF 

Note: For noncarcinogenic effects: AT = ED 

ABB-Environmental Services. Inc. 

SOILINGZ.XLS 

l/30/97 



TAULE U-9 

DIRECT CONTACT W’ITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT RECREATIONAL USEK - REASONABLE MAXIMUM EXPOSURE SCENARIO 

NTC ORLANDO 

STUDY AREAS 3!I ,\ND 40 

CARCINOGENIC EFFECTS 

I 1 INORGANIC SOIL I UNITS I INTAKE 

COhlPOllND 111 

Bcnzo(a)anthracene 

lhzo(a)*yrene 

Benzcr(h)nuorantllclIr 

Benzu(k)tluoranthene 

Chrysene 

Dibenz(n,h)antblacetle 

I11deno(l,2,3-c,d)pyrene 

Arsenic 

OR ORGANIC 

I/O 

0 

0 

0 

0 

0 

0 

0 

I 

CONCENTRATION 1 I INGESTION 

I (lllglkg-dny) 
30.5 (@kg I 1.7E-09 

2 IE-08 

2 3E-09 

2 2E-IO 

2.OE-1 I 

6.2E-09 

I .6E-09 

1.6 ln,g/kg I 8.9E-08 

SCIRIR1AR\'CANCERRISh 

ORAL 

CSF 

(Isglkg-day) ’ 

7.3 

7.3 

7.3 

7.3 

7.3 

7.3 

7.3 

CANCER 

RISK 

INl;ESTlON 

I .2E-08 

I .6E-07 

I hE-08 

I 6E-09 

I4E-IO 

4.3E-08 

I .2E-08 

I 3E-07 

a-07 

DERMAL INTAKE DERMAL CANCER TOTAL 

ABS 121 DERMAL CSF 131 RISK CANCER 

(mg/kg-day) (@kg-day)’ DEKMAL RISK 

0 01 .2,o@y 8 I 6E-08 2.81508 

0.0 I 2.4k08 8 2.OE-07 3.5lE-07 

I 3E-07 1 7E-07 

ARR-En\,ironmeataI Services. Inc. 

SOILING2 XLS 
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DIRECT CONTA<‘T \V11‘11 AND INCIDEN’I‘AL INGESTION OF SI’RFACE SOIL 

ADULT RECREATIONAL USER - RKASONABLE MAXIMUM EXPOSURE SCENARIO 

NTC ORLANDO 

STUDY AREAS 39 ;\ND JO 

NON(‘.\R( INOt;ENIt‘ 1:1’t.‘Kt’TS 

INORGANIC OR SOlI. IINII’S IN’t’AKK ORAL IIA%ARI) DERMAL INTAKE DERMAI. IIAZARU TOT\ I. 

t’Oh11’011Nt) ORGANIC CONC~NTtUTION INGESTION Rt-D QUOTIKN’I ABS (11 DERMAL M-B I21 QUOTIENT RAZARD 

I/O (mg/kg-day) (mglkg-day) INGESTION (megday) (mgntg-day) DERMAL QUOTIENT 

Benzo(a)anthracene 0 30s @kg 6.OE-08 ND 001 6 9E-08 ND 

Benzo(a)pyrene 0 380 @kg 7 4E-08 ND 0.01 8.6E-08 ND 

Benzo(h)tluuranchene 0 403 Ll& 7 9E-08 ND 0.01 9. IE-08 ND 

Benzo(k)tluorrnthene 0 388 u&g 7.6E-08 ND 0.01 8.7E-08 ND 

Chrysene 0 354 q/kg 6 9E-08 ND 0.01 S.OE-08 ND 

Dihenr(a,h)antLraccne 0 I10 ugil;g 2.2E-08 ND 0.01 2.5E-08 ND 

Indeno(l,2,3-c,d)pyrene 0 290 ugkg 5.7E-08 ND 0.01 6.5E-08 ND 

Arsenic I 1.6 mg/k!/lig 3.1K07 0.0003 I OE-03 0001 3.6E-08 0.00029 1.2E-04 l.2E-03 

SUMMARY HAZARD INDEX 0.001 0.0001 0.00: 

[I] USEPA Region IV guidance specifies absorption factors of I% for organics and 0. I% for inorganics (November 1995). 

, [2] Calculated hn otal Rffh 

ND = No data avaihlhz 

ABB-Environmental Services, Inc. 

SOILINGZ.XLS 

l/30/97 



INll.\l..\‘l’ION OF I’ARTlCliI.,\T~S - SIIRFAClC SOIL 

ADULT REC:REATIONAL USER - REASONABLE MASlhlllhl E.XPO.‘WRE SCENARIO 

NT<: ORLANDO 

STUDY AREAS 33 AND JU 

SOIL CONCENTR/\TION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INllAI,ATION RATE 

BODY WEIGHT 

EXPOSURE TI~1E 

EXPOSURE FREQIIENC‘b 

EXPOSURE DURATION 

CONVERSION FACTOR 

, AVERAGING TIhlE 

CANCER 

NONCANCER 

SYMBOL VALUE UNITS 1 SOCJRCE 

I chcnkd- 

c chemical-spccitic 

I’E 1.. I 1 Z.lE-909 

CA chemical-spccllic 

IR 

IS\\’ 

LT 

EF 

ED 

CF 

Al yea, s CISEI’A. 1991 

ye31 s USEI’A. 1991 

EQtJATIONS 

I&EPA, 1991. Hunm Henlth Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factas”. OSH’ER Direztiw 9285.6-03. 

USEI’A. 1995. Supplemental Guidance lo RAGS : Resioa IV. Human Health Risk Assrssme~~! l3ulleGn No. 3. 

CANCER RISli = IN-l’r\KE (mgkg-day) x INHALATION CANCER SLOPE FACTOR (q&day)- 

IIAZARU QIIOTIEN’I’ = IN’l’AKll (iq&-day) I INllAI.ATION REFEKENCE DOSE (mykg-day) 

I~TAKE=(‘AxIHxETxEFxED 

BW x AT x 365 dnysiyr 

Where: 

CA = C x CF x (IIPEF) 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 
7/30197 



INIIALATION OF PARTICI~L.ATES - SIIRFACE SOIL 

ADIILT RECREATlONAL ISER - REASONABLE MAXIMUM EXPOSI!RE SCENARIO 

NTC ORLANDO 

STUD\ AREAS 39 AND JO 

CARCINOGENIC EFFlX‘TS 

pzir 

Benzo(a)anthreccnl: 

Hcnzo(a)p)renc 

Henzo(b)tluorantIlcne 

I~cnzo(li)llcloracltllciic 

, Chryscne 

l)ibenz(a.h)atlthraccne 

Indeno( 1,2,3-cd)pyrene 

Arsenic 
L 

INORGANIC OR SOIL AIR 

ORCANI( CONCENTRATION UNITS CONCENTRATION 

I/O (mglm”) 

2.46L I I 0 

0 

0 

0 

, 

0 

0 

0 

I 

30.5 ugfkg 

380 uglkg 
40.3 ug/kg 
3.~4 ug/kg 

0.354 ug/kg 

I IO q/kg 
29 uglkg 

1.6 mg/kg 

3.06E-IO I.IE-I2 
3.25E- I 1 IJE-13 
3.13E-12 1.2lI-14 
2.85E- I3 I. I E- I5 
8.87E- I I 3.3E-I3 

2.34E- I I 8.7E-14 

I .29E-09 4.8E-I2 
SClhlMARY CANCER RISK 

INTAKE 

bWk-d~~) 

9.2E-14 

INHALATION CANCER 

CSF RISK 

sglkg-day)-’ 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

15 

[I ] Tosicity Equivalent Factors were applied to the carcinogenic PAH concentrations. lJSl~l~A, 1995. 

NE = not evaluated. 

2.8E-33 
3SE-12 
3.8E-13 
3.6E-14 
3.3E-15 

l.OE-12 
2.7E-13 
7.2E-11 

SE-1 1 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 
7130197 



INIIAI.A’I’ION 01; I’AlUI(‘I~I.ATES - SIIlII:A<:E SOII, 

Al)lIl.‘I‘ IUX:HEA’l‘lONAI, IWX - IUMiONABl,E MASll\ltlhl k:SI’OStIlU~ M’KNARIO 

NT< OI1I,ANDO 

SI‘III)I’ AlWAS XI ,\NI) JO 

NON<:AHCINOCENlC EFFECTS 

(‘OAII’OI~ND 

Benzo(a)anthracene 

INOHCANlC OH SOIL UNITS AIR 

ORGANIC CONCENTRATION CONCENTRATION 

I/O (mgld) 

0 305 u&s 2.46E-10 
Benzo(a)pyrene 0 

Benzo(b)tluoranthene 0 

Benzo(k)lluoranthene 0 

Chrysene 0 , 

Dibenz(a,h)anthracene 0 

Indeno(l,2,3-cd)pyrene 0 

Arsenic I 

380 

403 

388 

~354 

II0 

290 

1.6 

~ug!kg 

w/kg 
@kg 
uglkg 
ug/kg 

u&s 
mglkg 

s 

3.06E- I 0 
3.25E-IO 
3.13E-IO 
2.85E-IO 
8.87E- 1 I 
2.34E-I 0 
I .29E-09 

ABB-Environmental Services, Inc. 
SUR+INH.XLS 
7130197 

4.OE-12 ND 

4.2E-12 ND 

4.IE-12 ND 

3.7E-12 ND 

1.2E-12 ND 

3.OE-12 ND 

1.7E-ll ND 

RD INDEX NA 



TABLE B-11 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADOLESCENT RECREA’ITONAL USER - REASONABLE MAXMUM MPOSURE SCENARIO 

NTC ORLANDO 

STUDY AREAS 39 AND 40 

EXPOSURE PARAMETERS EQUATIONS 

PARAMFlFR 

CON-IION BOIL. 

UWETllON RATE 

FRACIlON MGtSTED 

ADEEJIpI&FAcToR 

AGEsPRanc! SURFACSI ARE4 

ABSORPIION FllACTfON 

COhWJl!3ION FACI’OR 

BODY WEIGBT 

AGE-SPf?LlBlC BODY wPGET 

FxPomm3RIEQmcT 

i -uRBDliRATlON 

ACEBPEClFlC MPOWRE DUltAllON 

AGEWEIGllltXl SURFAOI AREA PI 

noBEABsoJlBFDP5lgvBEFF 

AVBRAGINGTIMB 

CANafkl 

NONCANCPR 

[I] bgehm nts equal to am hlf of the maid 

SVMBOL 

cs 

Ill 

Fl 

AF 

S& 

-% 

CF 

CF 

BW 

AT 

AT 

il cbfault. 

VALUB 

Ctlmlic~l~C 

100 

lOO.% 

I 

sgeq!8cItic 

che~l-rpselfic 

I .OOE46 

I ME-W 

45 

age-rpdlic 

100 

IO 

agep2dtc 

1013 

Cbmic~l-ipafllic 

70 

10 

br USEPA. 1992 

CANCER RISK = INTAKR (tug/kg-thy) x CANCm SIDPE FACTOR (mgllqpday)” 

HAZARD QUOTIENT = lNTAKE blgh3~y) I -CE DOSE (tug/kg-day) 

@JTarsrm? = CSxlRxFIxCFxFExFD 
BW x AT I 363 daydyr 

lNTAE(Esollut = AT x 363 daydyear) x Sk 

where 
s%,= SUM(SA,xE4!BW3 
Dls, = CSxAFxAB&sCF 



TABLE B-11 

DIRECl. CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADOLESCFJNT RFCREATlONAL USER - REASONABLE MAXIMUM EXPOSURE SCENARIO 
NTC ORLANDO 

STUDY AREAS 39 AND 40 

CARCINOGENIC EFFECIX 

00 Iv glliduKa qeti?s &lap&m fwton 1% for orgmics and 0.1% for inorganica (Novsmbsr 1995). 
[3] Calculated from on1 CSR. 

ABB-&eimmmnInl Sslvicss. Inc. 

s01LIN02.xLS 

7/30/97 



TABLE B-11 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADOLESCENT RECREAnONAL USER - REASONABLEhfAXlMUM EXPOSURE SCENARIO 

NTC ORLANDO 

STUDY ARE4S 39 AND 40 

NONCARCINOGENIC EFFEXXB 

I I INORGANlC OR 

I 

SOIL 
coMPouND ORGN’ilC CON-TION 

Bearo(P~hrpaae 0 305 

Bearo(p)pp~ 0 330 

Benzo(b)fluaantbetm 0 403 

Benzo(k)IIuasdbeae 0 38s 

CkpilC. 0 3s4 

DBeat(a,b)snthracene 0 110 

I~til,%kd)PY-m 0 296 

Arseak I 1.6 

[I) USEPA Region Iv guidaaea npececif*s hwption f&on of I % for oipdu and 0.1% fo 

12) Calcuked from oral BID& 

ND - No data waikbk. 

lmlls INTAKE 

UiGWIlON 

(mghgdav) 

u&t 1.9E-07 

&kg 2.3E-07 

w&z 2.5E-07 

uglkg 2.4E-07 

Wkg 2.2E-07 

udkg 6.7E-08 

udkg 1 AE-07 

wk 9.7E-07 
SUMhiARY HAZARD INDEtl 

iaoqpmics (February IO. 1992). 

ORAL BAzNm DFsuN. 

Rm QuorrENF AB!3 PI 
(m&dq) INGESTION 

ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 
ND 0.01 

0.0003 1 3.28-03 1 0.001 
I 0.0031 

c 

ABB-~vironmontal Servicer, lat. 

soILlNG2.xL9 

ll3ol9l 



INIIAI..ATlON OF PARTICULA’l‘ES - SIIRE‘,\CE SOIL 

ClllLD RECREATIONAL USER - REASONABLE MAXIMUhl ESPOSURE SCENARIO 

NTC ORLANDO 

STUD\’ ,\REAS 39 AND .lO 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INIIALATION RATE 

BODY WEIGH1 

ESPOSURE TII\lE 

ESPOSIIRE FREQIIENC1’ 

ESPOSIIRE I)IIRATION 

* CONVERSION FACTOR 

.A\‘ERAGING TIME 

CANCER 

NONCANCKR 

c 

I’IJI’ 

CA 
IR 

BM’ 
ET 
I:F 
13) 
CF 

AT 

Al 

VALUE 

lknkd-speciiic 

I .ZJEi-09 

chemical-specific 

0.625 
45 
4 

IO0 
IO 

0.00 I 

specific 

IllVlig 

lll&/lll’ 

nl’/hollr 

kg 
hours/da) 
days/yea1 

years 
lllg/U& 

year-s PXI’A, I YY I 
years lUSEPA, 1995 

.JSH’A. 1995 

.JSEPA, 1995 
I\ssumption 
kgion 4 commen 
.lSI<I’A. I995 
:)rganics only 

USEPA 1995 Supplemental Guidance to RAGS. Region 4 Bullerins, Bulletin No. 3. Novmber 1995. 

ABB-Environmental Services, Inc. 
SURF-INH.XLS 
7/30/97 

CANCER RISK = INTAKE (mgkg-day) I INIIALATION CANCER SLOPE FACTOR (mgntg-day)’ 

HAZARD QDOTIENT = INTAKE (mgkpdny) I INIIALATION REFERENCE DOSE (nag/kg-dny) 

INTAKE = CA x IH I ET, W x ED 

BW I Al’ I 365 days/yr 

Where: 

CA = c: x (‘F I (IIPEF) 

Note: For noncarcinogenic cflects: AT = ED 



INlIALA’IlON OF I’Al~l‘ICIILA’l’ES - SIIRFACE SOIL 

<:lllL1) RECRl~AI‘IONAL IISF;R - REASONABLE MAXIhlUM EXPOSIIRE SCENARIO 

NIX: ORLANDO 

SIllI)\ AREAS 39 ANI) JO 

(:AR(‘INOGl~NI(‘ EI+l;k:C“IS 

COhlPOllND 111 

INORGANIC OR SOIL 
ORGANIC CONCENTRATION 

(mglm”) I (mglkg-day)“-1 

jBenzo(a)anthracene I 0 1.7E-13 
Benzo(a)pyrcne 

Uenzo(b)tluorantl~cl,c: 

f~etizo(k)lluorantlienc 

I Chrysene 

I)ibenz(a.l~)anthracene 

Indeno( I .2.3-cd)pyrene 

L 

30.5 1 &kg 2.46E- 11 5.3E-14 3.1 

380 1 3.06E-10 6.7E-13 3.1 

40.3 1 3.25E-I I 7.IE-I4 3.1 

3.88 1 3.13E-12 6.8E-I5 3.1 

0.354 1 2.85E-I3 6.2E- I6 3.1 

II0 1 8.87E-I I 1.9E-I3 3.1 

29 I. 2.34E- I I 5.lE-I4 3.1 

Arsenic I I 1.6 wit/kg I 1.298-09 1 2.8E-I2 1 15 4.2E-11 
SUMMARY CANCER RISK SE-1 1 

[I] Toxicity Equivaleot Factors were applied to the carcinogenic PAH concentrations. USEPA, 1995. 
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l~ll;\l,h’l‘lON OF PAI~l’l(:1~I.Al’ES - StIRFACE SOIL 
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NI’C ORLANDO 

SWDl’ AREAS 39 AND JO 

NONCARCINOGENIC EFFECTS 

(‘OhlPOUND 

INORGANIC OR 

ORGANIC 

110 

Benzo(a)anthrrcenc 

Benzo(a)pyrrae 

Benzo(b)fluorallthcae 

Bcnzo(k)tluoranthcne 

i Chrysene 

Dibenz(a,ll)rothr;lcelle 

Indcno( I .2,3-cd)pyrenc 

0 305 ugfkg 
0 380 ug/kg 
0 403 ug/kg 
0 388 ug/kg 
0 354 uglkg 
0 IIO ug/kg 

0 290 ug/kg 

(mglm”) 
2.468-10 3.7E-I2 
3.06E-IO 
3.25E-IO 
3.13E-IO 

2.85E-IO 
8.87E-I I 

2.34E-IO 

4.7E-I2 
4.9E- I2 

4.8E- I2 

4.3E-I2 
1.4E-I2 

3.6E-I2 

I I I I .6 1 mg/kg I 1.298-09 1 2.OE-I I 1 

SUMMARY HAZARD INDEX 
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RID 

(nag/kg-day) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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JA 
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7130197 



Appendix C 

Toxicity Equivalency Factors for Carcinogenic Polynuclear 
Aromatic Hydrocarbons 



Toxicity Equivalency Factors for Carcinogenic Polynuclear Aromatic Hydrocarlbons 
, (PAHs). Carcinogenic PAHs are a class of compounds with very similar, complex 

heterocyclic structures. From this group of compounds, only one, benzo(a)pyrene, has a 
USEPA published CSF. For the other carcinogenic PAHs, the variable toxicity has been 
addressed by using Toxicity Equivalency Factors (TEFs) published by USEPA (USEPA, 
1995b). The TEFs identify the relative potency of each compound relative to that of 
benzo(a)pyrene. 

The TEFs are not CSFs themselves; nor are they used to calculate CSFs for the other 
PAHs. The TEFs are applied to carcinogenic PAH EPCs to determine the equivalent 
benzo(a)pyrene concentration. The benzo(a)pyrene equivalent EPC for each carcinogenic 
PAH is then multiplied by the CSF for benzo(a)pyrene to obtain an estimate of the cancer 
risk for these compounds. The TEFs are only used in estimating the cancer risk of t:hese 
compounds and are not used to estimate the noncancer risks. The TEFs for the 
carcinogenic PAHs are provided below in Table C- 1. 

Table C-l 
Toxicity Equivalency Factors for 

Carcinogenic Polycyclic Aromatic Hydrocarbons 

Focused Risk Assessment 
Study Areas 39 and 40, NTC Orlando 

Orlando, Florida 

Polynuclear Aromatic Hydrocarbon Toxicity Equivalency Factors 

Benzo(a)anthracene 0.1 

Benzo(a)pyrene 1 

Benzo(b)fluoranthene 0.1 

Benzo(k)fluoranthene 0.01 

Chrysene 0.001 

Dibenz(a,h)anthracene 1 

Indeno( 1,2,3-c,d)pyrene 0.1 

Source: U.S. Environmental Protection Agency (USEPA, 1995b). 



Appendix D 

Toxicity Profiles 



Toxicity Profiles. 

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses in tanneries, 
as well as the glass and wine making industries. Toxicity depends on its chemical form. 
Arsenic is an irritant of the skin, mucous membranes, and gastrointestinal tract. Symptoms of 
acute toxicity include vomiting, diarrhea, convulsions, and a severe drop in blood pressure. 
Subchronic effects include hyperpigmentation, sensory-motor polyneuropathy, persistent 
headache, and lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular 
disease, and peripheral neuropathy. The USEPA has classified arsenic in Group 4 human 
carcinogen, based on increased incidence of lung cancer in occupational studies. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. “Toxicological Profile for 
Arsenic”; Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, 
February 1992. 

Benzofajanthracene. Benzo(a)anthracene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. PAT3.s 
are ubiquitous in nature and are also manmade. Benzo(a)anthracene occurs naturally in coal 
tar, crude oil, and is formed from incomplete combustion of organic material. It is also 
product of pyrolysis in tobacco smoke. 

Benzo(a)anthracene has produced skin tumors in laboratory animals after dermal application. 
Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 
mammalian cells in culture. Although there are no human data that specifically link exposure to 
benzo(a)anthracene to human cancers, benzo(a)anthracene is a component of mixtures that 
have been associated with human cancer. As such, benzo(a)anthracene has been class&d by 
USEPA as a B2, probable human carcinogen. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; 
Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site 
Cleanup, Boston, MA; September 1992. 

Benzo(aWrene. Benzo(a)pyrene is a member of the polycyclic aromatic hydrocarbons 
(PAHJ class of compounds which contain two or more aromatic rings. They are ubiquitous in 
na@re and are also man made. Benzo(a)pyrene occurs naturally in coal tar, crude oil, and is 
formed from incomplete combustion of organic mateiial. Human data demonstrating a causal 
relationship linking benzo(a)pyrene to carcinogenicity are lacking. However, multiple animal 
studies in many species demonstrate benzo(a)pyrene to be carcinogenic following 
administration by a variety of routes. The mechanism through which benzo(a)pyrene elicits its 
carcinogenic potential is well understood. Benzo(a)pyrene has produced positive results in 
numerous genotoxicity assays. Benzo(a)pyrene has been classified by the EPA as a B2, 
probable human carcinogen. 



References: 
ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, October, 1989. 

Clayton, George D. and Florence E. Clayton, editors, 198 1. Patis Industrial Hvtiene and, 
Toxicologv, 3rd Revised Edition; John Wiley & Sons; New York 

Integrated Risk mormation System (IRIS), 1993. United States Environmental Protection 
Agency. 

Benzo(bMuoranthene. Benzo(b)fluoranthene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. PAHs 
are ubiquitous in nature and are also manmade. Benzo(b)fluoranthene occtrrs naturally in toal 
tar, crude oil, and is formed from incomplete combustion of organic material. 

Although there are no human data that specifically link exposure to benzo(b)fluoranthene to 
human cancers, benzo(b)fluoranthene is a component of mixtures that have been associated 
with human cancer. These include coal tar, soots, coke oven emissions and cigarette smoke. 
Benzo(b)fluoranthene produced tumors in mice after lung implantation, intraperitoneal, or 
subcutaneous injection, and skin painting. Benzo(b)fluoranthene has produced positive results 
in several genotoxicity assays. It has been classXed as a B2, probable human carcinogen, by 
the USEPA. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; 
Policy #WSC/ORS- 142-92; Office of Research and Standards and the Bureau of Waste Site 
Cleanup, Boston, MA; September 1992. 

Benzofkjfluoranthene. Benzo(k)fluoranthene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. PAHs 
are ubiquitous in nature and are also manmade. Benzo(k)fluoranthene occurs naturally in coal 
tar, crude oil, and is formed f?om incomplete combustion of organic material. 

Although there are no human data that specifically link exposure to benzo(k)fluoranthene to 
human cancers, benzo(k)fluoranthene is a component of mixtures that have been associated 
with human cancer. These include coal tar, soots, coke oven emissions and cigarette smoke. 
Benzo(k)fluoranthene produced tumors after lung implantation in mice and when administered 
with a promoting agent in skin-painting studies. Benzo(k)fluoranthene is mutagenic in bacteria. 
Benzo(k)fluoranthene has been classiiied by USEPA as a B2, probable human carcinogen,, 

References: 
MXDEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; 
Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site 
Cleanup, Boston, MA; September 1992. 



Chrvsene. Chrysene is one of the polycyclic aromatic hydrocarbons (PAH) compounds which 
are formed during the combustion of organic material. Although there are no human data ,that 
specifically link exposure to chrysene to human cancers, chxysene is a component of mixtures 
that have been associated with human cancer. These include coal tar, soot, coke oven 
emissions and cigarette smoke. Chrysene produced chromosomal abnormalities in hamsters 
and mouse germ cells after gavage exposure, positive responses in bacterial gene mutation 
assays, and transformed mammalian cells exposed in culture. Due to its similarities with 
benzo(a)pyrene and other carcinogenic PAHs, chrysene has been classified as a B2, probable 
human carcinogen. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; 
Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site 
Cleanup, Boston, MA; September 1992. 

Dibenz(a,hhmthracene. Dibenz(a,h)anthracene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds, which contain two or more aromatic rings. PAEIs 
are ubiquitous in nature and are also manmade. Dibenz(a,h)anthracene occurs naturally in coal 
tar, crude oil, and is formed from incomplete combustion of organic material. It is also product 
of pyrolysis in tobacco smoke. 

Dibenz(a,h)anthracene is metabolized similarly to benzo(a)pyrene, and produces a similar 
mutagenic metabolite that is thought to be responsible for the mutagenic effects. 
Dibenz(a,h)anthracene has produced skin tumors in laboratory animals tier dermal application. 
Dibenz(a,h)anthracene produced mutations in human cell cultures and in bacteria cells. 
Although there are no human data that specifically link exposure to dibenz(a,h)anthracene to 
human cancers, dibenz(a,h)anthracene is a component of mixtures that have been associated 
with human cancer. As such, dibenz(a,h)anthracene has been classified by USEPA as a BX, 
probable human carcinogen. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; 
Policy #WSC/ORS- 142-92; Office of Research and Standards and the Bureau of Waste Site 
Cleanup, Boston, MA; September 1992. 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993. “Toxicological Profile for 
Selected PCBs”; Agency for Toxic Substances and Disease Registry, U.S. Public Health 
Service, February 1991, 

Indenofl,2,3-cdjwrene. Indeno(l,2,3-c,d)pyrene is one of the polycyclic aromatic 
hydrocarbons (PAH) compounds which are formed during the combustion of organic material 
and is a component of cigarette smoke and smoke stack emissions. No carcinogenicity da&a 
specifically for indeno(l,2,3-c,d)pyrene are available in humans, however, toxic effects are 
attributable to mixtures of PAHs. Animal studies indicate that indeno( 1,2,3-c,d)pyrene can 
induce skin tumors in mice, and may have some immunosuppressive effects. In mammalian cell 



cultures, indeno( 1,2,3-c,d)pyrene was found to be genotoxic. It has been classified by the 
USEPA as a B2 carcinogen. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; 
Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of Waste Site 
Cleanup, Boston, MA; September 1992. 



Appendix E 
Dose Response Tables 



Table E-l 
Oral Dose-Response Data 
for Carcinogenic Effects 

Focused Risk Assessment 
Study Areas 39 and 40 

Orlando, Florida 

Chemical Weight of Oral Slope Factor Source Test Species Exposure Route TumorType Study Source 
Evidence ONW-W(-1 1 

SEMNOLATILES 

Benzo(a)Anthracene 82 7.3e-01 (1) 

Benzo(a)Pyrene 82 7.3e+# IRIS Mouse Oraidiet Forestomach IRIS 

Benzo(b)Fiuoranthene 82 7.3e-01 (1) 

Benzo(k)Fiuoranthene 82 7.3e-92 (1) 

Chrysene 82 7.3e-03 (1) 

Dibenz(a,h)Anthracene BZ 7.3e+oo (1) 

indeno(1 ,Z$cd)Pyrene B2 7.3e-w (1) 

INORGANICS 

Arsenic A 1 Se+09 IRIS Human Oraidrinktng water Skin IRIS 

Notes: 
integrated Risk information System (IRIS) on-line database search, current as of January 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 

(1) USEPA, 1995b. Toxtcii Equivalent Factors have been applied to the ingestion sbpe factor for benzo(a)pyrene for ail PAHs ciassified as A or B carcinogens. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = suffttient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicky 



Table E-2 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Focused Risk Assessment 
Study Areas 39 and 40 

Orlando, Florida 

Chemical Chronic Subchronic Studvfype Confidence Critical Effect Test Uncertainty Study 
Level Animal Factor Source 

Oral RfD @g/kg- Source Oral RfD Source 
day) 

(ZT- 

SEMIVOLATILES 

Benzo(a)Anthracene ND ND 

Benzo(a)Pyrene ND ND 

Benzo(b)Fiuoranthene ND ND 

Benzo(k)Fiuoranthene ND ND 

Chrysene ND ND 

Diberu(a,h)Anthracene ND ND 

indeno(l,2,3cd)Pyrene ND ND 

INORGANICS 

Arsenic 3.oe-04 IRIS 3.oeo4 HEAST Orai-drinking Medium Hyperpigmentatton, Human 3D IRIS 
water keratosis 

Notes: 
ND= No Data 

Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 
Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specify: request. 

Uncertainty factors: 
H = Vartation in human sensttivtty 
A = Animal to human extrapolation 
S = Extrapolation from s&chronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = inadequate data 
M = Modifying factor 



Table E-3 
Detmal Dose-Response Data for Carcinogenic Effects 

Focused Risk Assessment 
Study Areas 39 and 48 

Orlando, Florida 

Compound Weight of Evidence Oral Slope Factor Oral Absorption Reference Dermai Slope Factor 
OwhwW)-1 Efficiency O’WWW-1 

SEMlVOtATiLES 

Benzo(a)Anthracene 82 7.3e-01 91% (1) 8.oeOl 

Benzo(a)Pyrene 82 7.3e+oo 91% Hecht et al., 1979 8.Oe+oO 

Benzo(b)Fiuoranthene 82 7.3e-01 91% (1) 8.oe-01 

Benzo(k)Fiuoranthene 82 7.363-02 91% (1) 8.tIe-82 

Chrysene 82 7.3e-03 91% (1) 8.8e-Cl3 

Dibenz(a,h)Anthracene 82 7.3e+w 91% (1) 8.8+00 

indeno(1 ,ZJ-cd)Pyrene 82 7.3e-w 91% (1) 8.8e-tIl 

INORGANICS 

Arsenic A 1 .Se+oQ 98% Vahter, 1983 1 .Ss+w 

Notes: 

For documentation concerning oral slope factors, refer to Table E-t. 
Hecht, S.S., GraixwsN, W. and Grdh, K 1979. Analysis of Feces for B(a]P After Consumptton of Chsm&BroMd Beef by Rats and Humans. Food Cosmet. Toxicoi. 17: 223-227. 
Vahter, M. 1983. Metabotii of Arsenic. in: Fwier, BA.. ed. Bbbgkz4 and Environmental Effe&dArsenic NY: Etsevb. ~p.171~198. 

(1) The oral absorption efficiency of ail PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (81 = limited human evidence; 82 = sufficient human evidence) 
c = Possible human carcinogen 
D = Not classifiable as to human carcinogenic&y 



Table E-4 
Derrnal Dose-Response Data for Noncarcinogenic Effects 

Focused Risk Assessment 
Study Areas 39 and 40 

Orlando, Florida 

Chronic Oral RfD Subchronic Oral Oral Absorption Reference Dermai Chronic Dermai Subchronk 
OwWW RfD OWWW Efficiency RfD OWb-day) 

Owi~>ay) 

SEMIVOLATILES 

Benzo(a)Anthracene ND ND 91% (1) ND ND 

Benzo(a)Pyrene ND ND 91% Hecht et al., 1979 ND ND 

Benzo(b)Fiuoranthene ND ND 91% (1) ND ND 

Benzo(k)Fiuoranthene ND ND 91% (1) ND ND 

Chrysene ND ND 91% (1) ND ND 

Dibenz(a,h)Anthracene ND ND 91% (V ND ND 

indeno(1 ,ZJ-cd)Pyrene ND ND 91% (1) ND ND 

INORGANICS 

Arsenic 3.0e-04 3.0e-04 98% Vahter, 1983 2.Qe44 2.Qe-w 

Notes: ND = No Data 

For documentation concerning chronic and subchronic oral RfDs, refer to Table E-2. 
Hecht, S.S., Gmbowskt, W. and ordh, K 1979. Anaiysis of Feces for B[a]P After Consumption of B Beafby Ratsand Humsurs. Food Cosmst. Toxkd. 17: 223227. 
Vahter, M. 1983. MetabotttofAmenic. in: Fowier, B.A.,ed. Biii and EnvimnmenNiEffectofAmsnic. NY: Etssvfer. pp. 171-198. 

(1) The oral absorption efficiency of ail PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. 



Table E-5 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Focused Risk Assessment 
Study Areas 39 and 40 

Orlando, Florida 

Weight of inhalation Slope Source inhalation Unit SOURS Test Exposure Tumor Type 
Chemical EvklerlCe 

SW 
Factor Risk Species Route source 

CWWWW 1 ( Wm3W 1 

SEMIVOLATILES 

Benzo(a)Anthracene 82 3.1 (1) 0.88 to 

Benzo(a)Pyrene 82 3.1 (1) 0.88 (1) 

Benzo(b)Fiuoranthene 82 3.1 (1) 0.88 (V 

Benzo(k)Fiuoranthene 82 3.1 (1) 0.88 (1) 

Chrysene 82 3.1 (1) 0.88 (1) 

Diberu(a,h)Anthracene 82 3.1 (1) 0.88 (1) 

indeno(1 ,Z$cd)Pyrene 82 3.1 (1) 0.88 (1) 

INORGANICS 

Arsenic A 15 HEAST 4.3e-Q3 IRIS Human inhalation Lung IRIS 

Notes: 

NE= Not Evaluated 
integrated Risk Information System (IRIS) on-line database search, current as of January 1997. 
Heaith Effects A ssessment Summary Tables (HEAST), current as of November 1995. 

(1) USEPA, lQQ5b. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufftient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenictty 



Table E4 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Focused Risk Assessment 
Study Areas 39 and 40 

Orlando, Florida 

Chemical 

SEMIVOLATILES 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fiuoranthene 

Benzo(k)Fiuoranthene 

Chrysene 

Dlberu(a,h)Anthr 

indeno(1 ,P,S-cd)pYrene 

INORGANICS 

Chronic Subchronic 

RfC Source RfC Source 
( wM ( i@4 

study 
Tvpe 

Conftdence 
Levei 

Critical Effect Test 
Animal 

Uncertainty 
Factor 

study 
Source 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

Arsenic 

Notes: 

ND ND 

ND= No Data 
integrated Risk information System (IRIS) on-line database search, current as of February 1996. 
Heaith Effects Assessment Summary Tables (HEAST), current as November 1995. 

Uncertainty factors: 
A = Animal to human extrapolation 
H = Variation in human sensttivtt 
S = Extrapolation from s&chronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = inadequate data 
M = Modifying factor - 
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