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EXECUTIVE SUMMARY

Thj.s report presents the results of a multi-source, multi-pathway risk assessment that
estimates the cancer risk and potential non-cancer health effects associated with
emissions from Chaparral Steel Company, North Texas Cement Company, Texas Industries, and
Holnam Texas, L.P. The conclusions of the risk assessment are as follows.

1. Available site data show that there are no cancer risk or the potential for non-
cancer health effects above regulatory levels of concern even though conservative,
theoretical models estimate exposures equal to or slightly above threshold ievels for
potential non-cancer health effects.

2, Theoretical exposures equal to or greater than threshold levels for poteatial non-
cancer health effects result predominately from Chaparral Steel Company, not the
three cement manufacturing companies.

The area subject to this study is located approximately 30 miles south of the Dallas-Ft.
Worth metropolitan area. From Texas Industries (se¢ Map 1, p. 35), the study area extends 8
miles north to Joe Pool Lake, 3 miles south, 3 miles east, and 6 miles west. The area is
characterized by small hills and valleys with elevations generally ranging from approximately 800
feet mean sea level south of Texas Industries to 500 feet mean sca level at Joe Pool Lake.
Predominant wind direction is from the south.

Chaparral Steel Company and Texas Industries are the two southern most facilities.
Chaparral is located 0.7 miles southwest of Texas Industries. North Texas Cement Company and
Holnam Texas L.P. are located approximately 4 and 5 miles northeast of Texas Industries,

respectively.

With the exception of the city of Midlothian (approximate population of 5100) which is
located approximately 3 miles northeast of Texas Industries, the land use of the study area is
predominately agricultural with some industrial development. In addition to Joe Pool Lake
(surface area approximately 7600 acres), the area also contains two privately owned lakes known
as Soil Conservation Service (SCS) Lakes 9 and 10 (combined surface area of approximately 84
acres). SCS Lakes 9 & 10 are located approximately 2 to 3 miles northwest and north,
respectively, of the Chaparral Steel/Texas Industries complex very near residential developmenis.

The methodology employed in the risk assessment is generally that specified in the U.S.
Environmental Protection Agency's (EPA) Guidance for Conducting Screening Level Risk
Assessments at Facilities that Burn Hazardous Waste. In addition, theoretical concentrations of
contaminants in media were compared to actual site data. The data were provided by the Texas
Natural Resourcéy, Conservation Commission with some follow-on data provided via letter by
Chaparral Steel Company. The draft report was subjected to both internal and outside peer
review by several government personnel considered to be experts in the field of risk assessment,



Emissions from the cement manufacturing facilities were estimated from stack tests
collected during trial bumns or compliance tests. Emission estimates from Chaparral Steel
Company are less certain because there were no contaminant specific, actual, facility data
available upon which to base emission estimates. Instead, the emission estimates are based on
theoretical emission factors and the assumption that the concentration of contaminants in the
emissions are similar to the concentrations of contaminants typically found in the residue from air
pollution control devices at steel mills across the United States.

The fate and transport of contaminants from the facilities were modeled via the most recent
draft of EPA's Industrial Source Complex (ISC) gaussian air dispersion model available at the
time the study was conducted, Contaminants deposited on the soil and water and present in the
air were transported into the food chain via the equations specified in the Screening Guidance with
some minor deviations as explained in the report.

Theoretical human receptors were then exposed to contaminants via inhalation, incidental
ingestion of soil, ingestion of drinking water, ingestion of beef and milk, and the ingestion of fish.
Theoretical human receptors were assumed to be located in areas that reasonably approximated
actual area exposure patierns. For example, residents and farmers were placed in the area at
locations that appeared to support residential and farming activities based on wind shield (i.e.
drive-by) observations. Region 6 also addressed infant exposure to dioxin via nursing by
comparing the average daily intake of dioxin a breast feeding infant might experience to
background dioxin exposures in the United States.

Region 6 also considered including the effects of the December tire fire in this assessment,
but was unable to complete the evaluation because of a lack of data concerning actual emission
rates of contaminants during the tire fire and the uncertainties associated with using a methodology
based on long-term chronic exposures to estimate the effects from a short-term event.

None of the theoretical cancer risk estimates resulting from this study exceeded EPA's
regulatory levels of concern for cumulative risk assessments. The most significant cancer risk
estimate was 1 excess case out of 10,000 people for subsistence fishers that use SCS Lakes 9 &
10 as their source of fish. Estimated potential non-cancer heaith effects from exposures to
antimony [defined as a Hazard Quotient (HQ) of three for adults and six for children] exceeded
the threshold level (HQ < 1) for ali receptors due to the drinking water pathway. Estimated
exposures to cadmium equaled the threshold for subsistence fishers that derive all their fish from
SCS Lakes 9 & 10, and the estimated exposure to mercury equals the threshold for subsistence
fishers that derive fish from both the SCS Lakes and Joe Pool Lake.

Actual site media concentrations were compared to modeled concentrations in order (o
gauge both the model’s ability to predict exposures and the conservatism of the risk assessment.
Actual concentrations of antimony in the Midlothian drinking water system obtained from a 1993
Texas Water Commission report result in non-cancer exposures significantly less than the
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threshold (HQ = 0.05). Actual concentrations of antimony and cadmium in soil north of
Chaparral Steel Company around the location of two study receptors were less than the modeled
values. Non-cancer exposures to mercury were discounted due to concem by EPA's Office of
Research and Development that the indirect exposure methodology contains too much uncertainty
with respect to mercury to be used as a risk management tool.

Fugitive emissions from Chaparral Steel Company drive the theoretical cancer risk and
non-cancer exposure estimates. The unit deposition rates and air concentrations estimated for
Chaparral's fugitive emissions are at least 100 times that of the cement companies. The estimated
emission rates of antimony and cadmium from Chaparral are 186 times and 5 times, respectively,
that of Texas Industries.

Overall, the risk assessment is considered to be conservative due to the tendency of the
models o aver predict contaminant concentrations in media and the generally conservative values
used to estimate emissions from the cement companies. In addition, considerable uncerminties
exist in the emissions estimates for Chaparral Steel Company and in the exposure scenarios. The
true viability of SCS Lakes 9 & 10 to support subsistence fishing is unknown. Exposure
assumptions generally reflecied central tendencies rather than theoretical worst case maximum
estimates.
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MIDLOTHIAN, TEXAS CUMULATIVE RISK ASSESSMENT
Methadology and Results

I INTRODUCTION

his report presents screening level risk estimales for direct and indirect exposures

attributable to emissions from three cement companies and a steel mill located in
Midlothian, Texas. Region 6 developed the estimates by following the procedures outlined in the
U.S. Environmental Protection Agency’s (EPA} draft Guidance for Performing Screening Level
Risk Analyses a+ Combustion Facilities Burning Hozardous Wastes. The risk estimates presented
in this report are limited by the uncertainties inherent in the models and the data upon which the
analysis is based.

Region § attempted to minimize uncertainties by

- evaluating and incorporating area data collected by the Texas Natural Resource
Conservation Commission,

- requesting emission rate information directly from each of the facilities,

- developing emission rates based on tests conducted at similar facilities when no
specific data were provided, and

- analyzing the data provided for the facilities against data from other sources o
evaluate its overall reasonableness.

Releases associated with combustion sources were modeled using facility-specific emissions
rates, stack characteristics, and estimated representative receptor locations around the facility.
The four human exposure scenarios that were considered include an adult and child resident, a
subsistence farmer, and a subsistence fisher.

The report is divided into 5 sections. Section 2 of this report provides an overview of
Region 6's interpretation of the direct and indirect exposure methodology presented in the
Screening Guidance. The results of this analysis are presented in Section 3. Section 4 presents
the limitation of the analysis and Section 5 summarizes Region 6's conclusions based on the
information presented in the previous sections of the report. Attachment A is detailed tabulation
of all the risk assessment results. Attachments B through D present the assumptions and equations
used by Region 6 to estimate theoretical risk and exposures.
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2, RISK ASSESSMENT METHODOLOGY

is section presents the methodology used Lo develop screening level risk estimates for

indirect and direct exposure to emissions associated with combustion sources located

at four facilities (i.e., one steel mill and three cement companies). Included in this section is a

discussion of the constituents of concern, emission sources, constituent-specific emission rates,

air dispersion and deposition modeling efforts, and the identification of scenario receptors that

were used in calculating direct and indirect risks. Under this analysis, the direct screening

assessment evaluates exposures occurring through direct inhalation and the consumption of

contaminated drinking water." > Under the indirect screening assessment, €Xposures occurring

through all other potential pathways are considered, such as the consumption of contaminated fish
obtained from nearby lakes.

This screening level risk assessment provides estimates of risk that are based on generally
conservative estimates of emission rates and exposure pattemns. However, the conservative
estimates presented in this report are not the most theoretically conservative and the results do not
reflect theoretical worst case conditions. These assumptions were used in conjunction with the
models and equations offered in the U.S. Environmental Protection Agency’s most recent draft
of the Guidance for Performing Screening Level Risk Analyses a1 Combustion Facilities Burning
Hazardous Waste.

The original draft of this report was prepared by Research Triangle Institute under contract
to the U.S. Environmental Protection Agency. Region 6 asked an independent outside panel of
experts in the field of risk assessment to review the draft report. Reviewers included EPA’s
Office of Solid Waste and Emergency Response, Office of Air Quality Planning and Standards,
Office of Research and Development, Agency for Toxic Substances and Disease Registry,
California Environmental Protection Agency, and the Texas Natural Resource Conservation
Commission (TNRCC). Region 6 staff reviewed the comments it received and revised the report
to reflect the relevant comments.

! It should be noted that the screening level methodology applied in this analysis for exposures occurring through
the consumption of contaminated drinking water does not consider the removal of pollutarts by water treatment processes
ather than fitration and therefore is conservative and overestimates nisk for this pathway.

2 Some reviewers were concerned that readers may become confused as to whether or not the drinking water
pathway is a direct or indirect pathway. Orinking water is an indirect pathway in one sense because the drinking water
source, Joe Pool Lake, is assumed o become comaminated by the transport of comaminated soils and sediments from the
aflected area in addition to direct particle and vapor deposition onto the water body.

2
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2.1 Constituents of Concen

The constituents considered in the indirect expasure analysis were those recommended in
the Screening Guidance. The constituents represent those that are expected to present the highest
risks to human health via indirect exposures. Listed below are the constituents considered in the
indirect exposure assessment.

Dioxin and dioxin-lik s

2,3,7,8-substituted Polychlorinated dibenzo{p)dioxin congeners (2,3,7,8-PCDD's)
2,3,7,8-substituted Polychlorinated dibenzofuran congeners (2,3,7,8-FCDF's)

All emissions of the 2,3,7,8 substiluted polychlorinated dibenzo(p)dioxins and
dibenzofurans are converted to 2,3,7,8-tetrachlorodibenzo(p)dioxin (2,3,7,8-TCDD)
toxicity equivalents (TEQ's). All congeners will then be modeled using weighted fate and
transport properties developed to represent all dioxin/furan congeners with nonzero toxicity
equivalence factors (TEF's).

Pol I ic Hyd bans:
Benzo(a)pyrene Benzo(a)anthracene
Benzo(b)fluoranthene ' Benzo(k)ftuoranthene
Chrysene Dibenzo{a,h)anthracene

Indeno(1,2,3-cd)pyrene

Emissions of these PAHs will be converted to benzo{a)pyrene (BaP) TEQ's and then
modeled using fate and transport properties of BaP.

total Polychlorinated biphenyls (all congeners)

All polychlorinated biphenyl congeners exposures will be evaluated as a mixture having
a single carcinogenic potency.
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Ni .

1,3-Dinitrobenzene 2,4-Dinitrotoluene
2,6-Dinitrotoluene Nitrobenzene
Pentachloronitrobenzene

Phthalates:

Bis(2-ethylhexyl) phthalate
Di(n)octyl phthalate

Other Chlorinated Organics:

Hexachlorobenzene
Pentachlorophenol

Antimony Chromium (V)
Arsenic Lead

Barium Mercury
Beryllium Silver
Cadmium Thallium

As part on the direct risk assessment, the above constituents were considered in addition
to other volatile and semi-volatile constituents. The additional volatile and semi-volanle
constituents were identified on a facility/source-specific basis. Because the lists of these
constituents can be extensive and are facility/source-specific, they are not identified here.
However, these constituents are identified in Section 2.2 below as required for each facility and
emission source.

22 Ermission Sounces and Emission Rates
This subsection discusses each facility, its emission sources, and presents emission rates

that were used in this assessment. As discussed above, this screening level risk assessment will
focus on emissions from the four facilities that are the major point sources of emissions in the
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Midlothian area. These facilities include Chaparral Steel Company (CSC), North Texas Cement
Company (NTCC), Texas Industries (TXI), and Holnam Texas L.P. For each of these facilities,
the emission sources with the greatest potential to pose risk to human health were identified. Once
identified, data sources were reviewed and the emission rates that were determined to be the most
appropriate for use in the assessment were selected.

Chaparral Steel Company

Chaparral Steel Company (CSC) is a large nonstainless steel mill complex that shreds and
melis scrap steel that is then casted into structural steel beams and reinforcing bars.” CSC
reported that it shredded 440,161 tons of scrap cars in 1993 and produced 1,523,895 of steel
billets from its two arc furnaces known as Arc Fumnace A (AFA) and Arc Furnace B (AFB).*
Emissions from CSC include emissions from AFA and AFB (that are treated via Baghouse A,
Baghouse B, and Baghouse C), meitshop fugitives, a barmill reheat furnace, an automobile shredder,
and a section mill reheat furnace. Emissions of particulate matter totaled 195.3 tons/year in 1993
for the arc furnace and Rugitive emissions. Particulate emissions from the two reheat furnaces were
estimated at 6.88 tons/year and emissions from the automobile shredder totaled 16.5 tons/year.

In addition to the May 5, 1995, letter f rom CSC, another primary data source used in
identifying emission sources, constituents of concern, and emission rates, was a May 2, 1995
printout from TNRCC's Mini Emission Invertory from the Point Source Data Base and the
Detailed Summary of Information Collection Request Responses For Electric Arc Furnace (EAF)
NESHAP (RT1, 1993). The Mini Emission Inventory printout provides estimated representative
and allowable emission rates for each point source located at CSC. The inventory provides data
for the following pollutants: particulates, PM,,, some metal oxides, hydrocarbons, mecthane,
inorganic gas, sulfur dioxide, nitrogen dioxide, and carbon monoxide. However, data for all of
these pollutants were not available for all of the identified emission sources.

Another data source used to estimate emissions was the Detailed Summary of Informarion
Collection Request Responses (ICR) For Electric Arc Furnace (EAF) NESHAF which summarizes
data collected from EAF steel manufacturing facilities. These data were collected in support of

3 |t was determined that Chaparral Steel Jocated in Midlothian is a nonstainless steel facility based on information
found in the Detaled Summary of Infarmation Collection Request Responsas for Bectric Arc Furnace (EAF) NESHAP (RT),
1993). In this document, facilities are assigned o the “stainkess steel” of “nonstainless steel calegory” based on information in
the “Electric Arc Furnace Roundup™ in the May 1991 issue of /ron and Stee/ Manufacturing and based on product
descriptions given in the ICR responses.

* Letter from Mr.|.M. Balbo dated May 8, 1995.
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the development of maximum achievable technology (MACT) standards for this industry under
the Clean Air Act and are presented along with particulate emissions data from the Mini Emissions
Inverzory in Attachment B. Finally, Region 6 received some information in a letter from CSC
dated December 20, 1995, that was used to check the reasonableness of the baghouse dust
concentration profile reported in the ICR.

Emissions estimates for CSC were developed by assuming that CSC’s meltshop fugitive
and arc fumnace emissions were similar to a concentration profile of electric arc furnace baghouse
dust contained in the ICR, The particulate emissions from the baghouses and the melishop were
multiplied by the EPA baghouse dust concentration in percent to estimate the emission rate of each
contaminant. Emissions from the reheai fumaces were not considered because they are
insignificant when compared to emissions from the arc fumnace air pollution control devices and
the meltshop fugitive emissions. Emissions from the automobile shredder were not considered
in the risk assessment because Region 6 did not have a methodology to estimate emissions from
shredder operations. With sufficient time, a reasonable methodology could be developed.
However, including emissions of inorganic contaminants from the automobile shredder in the risk
assessment is unlikely to result in any significant changes unless the actual concentrations of
contaminants in the shredder emissions are at least 100 times greater than the assumed
concentration of contaminanis in the arc furnace and fugitive emissions.

The CSC constituents that were identified as being of concern included many of the metals
specified previously. These metals including antimony, arsenic, cadmium, chromium, lead and
mercury. In addition to these metals, zinc and nickel were identified as potential constituents of
concerns for the following reasons: 1) zinc was included because it is reported as being emitted
at a relatively high rate; and 2) nickel was identified in the EAF ICR report as a potential
constituent of concern.

The emissions of organic contaminants from CSC was not evaluated in this risk assessment
because there were no data available that could be used to develop reasonable estimates of organic
emissions from CSC. The only known significant source of organic emissions from CSC are
emissions associated with the combustion of natural gas in the reheat furnaces and the fluff fires.’
Significant emissions of hazardous organic pollutants are not expected from the combustion of
natural gas and no data exist upon which to base estimates of fluff fire emissions. The failure to
include organic emissions from CSC in the analysis is a source of uncertainty in the overall risk
assessment.

3 However, the Dioxin documentt (U.S. EPA, 1994a) indicates that dioxin-fike compounds could potertially be
formed and emitted by the secondary metals industry. The potertial for dioxin formation is attributed to the potential
presence of chlorine in plastic in the feed material,
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In summary, the assessment conducted on the Chaparral Steel focused on inorganic
constituents emitted from and associated with the two EAF's. Tables 2.2.1 and 2.2.2 identify the
estimated emission rates that were applied to AFA and AFB, respectively. With the exception of
lead and zinc, emission estimates were developed based on the total particulates emitted from AFA
and AFB and the concentration profile reported in the ICR. Emissions of lead and zinc were
developed by using stoichiometry to back-calculate metal emissions from the amount of metal
oxides reported and then compared to the estimated representative amount of total particulates
reported.® Once developed, the emissions profile was multiplied by the estimated emission rates
presented in Tables 2.2.1 and 2.2.2. The emission rates presented in these tables were used as
inputs to the risk analyses. The rates were adjusted to reflect only PM,, emissions in evaluating
direct inhalation risks. These adjustments were made by multiplying the emission rates by the
ratios of PM,, to total particulates.

Even though the emission rates for all the constituents excluding zinc and lead were
developed based on analytical data reported for the steel industry as a whole, it is believed that,
with the exception of antimony, a reasonable level of uncertainty is associated with the emission
rates. Region 6 compared the contaminant concentrations in baghouse dust reported in the ICR
against those provided by CSC with a recent letter of December 20, 1995. With the exception of
antimony, the two sets of concentrations are reasonably similar. For example, the emissions profile
assumes that EAF dust contains 0.33% chrome. Actual data from CSC indicates that CSC EAF dust
contains 0.20 to 0.27% chrome. The emissions profile assumes that EAF dust contains 0.0033%
arsenic. Actual data from CSC indicates that CSC EAF dust contains 0.0040 to 0.0054% arsenic.
The emissions profile assumes cadmium to comprise 0.054% of EAF dust. CSC reports cadmium
concentrations ranging from 0.05% to 0.09% in its EAF baghouse dust. The CSC data did not
provide any information concerning actual concentrations of antimony, a relatively significant
fraction of contaminants in the ICR profile, in its December 1995 letter. Another significant
source of uncertainty is the assumption that contaminant concentrations in fugitive emission from
the meltshop are similar to a concentration profile of baghouse dust. A more detiled discussion
of uncertainty is provided in Section 4.

6 |t shoukd be noted that the fraction of lead developed using reported data are very similar to those estimated using
the ernissions profile developed based on the K061 data. Spedfically, the average fraction of kead back-calculated based on
reported emissions was | while the profile fraction (i.e., based on EAF ICR repont data) was 2.4 for lead.

7
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Table 2.2.1 Arc Furnace A Emissions

3.2E+01

1.1E-03

1.7E-01

1.7B-02

1.1E-01

2.2E-03

3.2E01
6.1E-05
4.5E-02
3. 6E+00

a Estimated representative emission rates for lead and zinc were estimated based on reported metal oxde
emission rates. in the absence of such data, constituert-specific emission rates were estmated based on
aiual amount of total particulates reported in Mind Smissions inventory and the developed ernission profile.

b Throughout this report, the terminology xEy & used to denote x times 10 raised to the power of " in order
to make it easer to report a compilex serikes of mumbers, For example, 2.2E+G | stands lor 2.2 x 10" or 22,
The capfal letter E tets the reader that the numerical value reported is the value of the number preceding
the E multipked by the number |0 raised to the power succeeding the E. 1t is also important to remember
that numbers with positive ¥ values are greater than numbers with negative "values. In the earlier sxample
2 2E+01 stanck for the number 22, However, if the number had been reported as 2.2E-O1, then the true
value of the number would be 0.22,
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Table 2.2.2 Arc Furnace B Emissions

53B+01 |- 281 3.2E+01

L8B3 | .. 92E04 1IB-03
2.8E01 - - 17801

29802

1.8E-01
3.6E-03
4.6E-01

1.0E-04

a Estimated Representative emission rates for lead and zinc were estimated based on reported metal oxide
emssion rates. In the absence of such data, constituent-specific emission rates were estimated based on
estimated represerative amount of total particulates reported and the developed emission profile.
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North Texas Cement Company (NTCC)

NTCC produces approximately 900,000 tons per year of Portland cement through the use
of a wet production process that employs three kilns that may be fired with coal, natural gas,
petroleum coke, wood chips, oil, and tire derived fuel. Kiln exhaust gases pass through a four
stage electrostatic precipitator before being discharged o the atmosphere. Data used to estimate
emissions from NTCC were collected during a trial burn and compliance test that were conducted
when NTCC also burned hazardous waste derived fuel while operating as an interim status facility.
NTCC has since abandoned its plans to bum hazardous waste derived fuel. The primary data
sources that were used in identifying emission sources, constituents of concern, and emission rates
included the following:

Appendix 1A to NTCC’s Part B Permit Application entitled “General Engineering
Report for North Texas Cement Comparny (1992):” provides an overview of the
facility's operations and identifies existing operating units.

Certificate of Compliance Form 1 (CC-1) (August 1992): presents metal emission
rates for the kilns operating at maximum feed rate and flue gas flow obtained
during the BIF Trial Burn (June 1992).

TACB Mini Emissions Inventory Report from the Point Source Data Base (May 2,
1995): identifies emission point sources located at the facility. However, it does
not provide constituent-specific emission rates.

Section 11 of a draft risk assessment protocol prepared by NTCC: presents
emission rates that NTCC believes are appropriate for use in conducting a
screening level risk assessment. The primary data source used in developing these
rates include the Texas Reg. I Test Condition II results, June 1992 BIF Trial Burn
(June 1992), and Material Safety Data Sheets (MSDSs) from Gibraltar Chemical
Resources.

Texas Reg I Test Condition I (i.e., 36% WDF) and II (i.e., 60% WDF) results for
dioxins and furans.

Texas Natural Resource Conservation Commission (TNRCC) memorandum (March
20, 1995): presented draft emission estimates proposed for use in conducting a
screening level risk assessment for the facility. Data from OAQ permit, Reg I
Texas Conditions I and II, and BIF Trial Burn/Certificate of Compliance are

10
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compiled for all constituents identified in the April, 1994 version of the Screening
Guidance.

The constituents that were included in the assessment were identified based on the
preliminary list of constituents provided by the facility (i.e., an analyte list developed from the
Reg I and BIF trial burns during which coal and hazardovs waste were being burned} and the
Screening Guidance. The constituents identified for inclusion in the indirect assessment include
those specified in the Screening Guddance. In addition to those constituents, zinc and nickel which
were identified as being constituents of concern for Chaparral Steel were included for NTCC.

Table 2.2.3 identifies the estimated representative rates that werc applied in conducting
the screening level assessment for NTCC. These emission rates are totals for all three stacks. In
selecting estimated representative emission rates, attempts were made to identify emission rates
that would be representative of typical operating conditions and yet be conservative enough to
aliow for operational upsets and account for the quality of the data. Therefore, all of the data
sources were reviewed and the data supplied by the facility was selected to be most representative
of these conditions. As discussed above, the primary data sources used by the facility in
developing these rates included the Texas Reg. I Test Condition IT (60% WDF) resuits, June 1992
BIF Trial Bun (June 1992), and Material Safety Data Sheets (MSDSs) from Gibraltar Chemical
Resources. In the absence of data from these sources or a no detect (ND), the facility assumed
that the constituent emission rate was equal to %2 a “Typical Detection Limit.”” These emission
rates were replaced with rates estimated based on one half the method detection limit (MDL) when
these values were available and the data of sufficient quality. To ensure that the recommended
estimated rates were reasonable, these values were compared across other identified data sources.
Due to the lack of data on semi-volatile and volatile compounds, this comparison could only be
conducted for the metals and dioxin/furans.

7 Because test data were not avallable for PCB's, dinitrobenzene, and pentachloronitrobenzene, these compounds were
assumed to have emission rates simitar 10 the other organic species not detected {i.e., 5.4E-5).
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Table 2.2.3 NTCC and TXI Estimated Emission Rates

8.82E4 8.28E-6
5.43E-5
3.43E-3
5.43B-5
1.39B-2 4.28E-6
3.25E-6 5.94E-5
1L.TTES 5.5%4E-5
LATES 5 94E-5
4. BOE-5 5.9dE-5
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Texac Industries (TXT)

TXI produces approximately 1,200,000 tons per year of Portland cement through the use
of a wet production process that employs four kilns that may be fired with coal, natural gas,
petroleum coke, wood chips, fuel oil, and hazardous waste derived fuel. Kiln exhaust gases pass
through electrostatic precipitators before being discharged to the atmosphere. The primary data
sources that were used in identifying emission sources, constituents of concern, and emission rates
for TXI included the following:

» Texas Industries, Inc. Pan B Permit Application: presents results from lest burns
conducted in August 1990 and April 1991.

] Texas Natural Resource Conservation Commission (TNRCC) memorandum (April
12, 1995): presents draft emission estimates for all constituents identified in the
April, 1994 version of the Screening Guidance. These emission rates were used
in conducting a screening level risk assessment for the facility.

. Pages | through 1-17 of the Texas Induseries, Inc. Trial Burn Report (1992):
presents metal emission data obtained during the 1991 trial burmn.

The constituent list that was used in the assessment is the same as the list specified for the
North Texas Cement Company. It was determined that applying this list to TXI is appropriate due
to the similarities between the facilities’ production processes and the fuel{e.g., coal, petroleum
coke, and waste derived fuel) that are utilized 1o meet the energy requirements of the kilns.  As
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discussed above, the constituents on the list that were included in the indirect assessment included
those specified in the Screening Guidance. In addition to those constituents, zinc and nickel which
were identified as being constituents of concern for CSC, were included. In conducting the direct
agsessment, all of the constituents evaluated under the indirect assessment as well as additional
volatile and semi-volatile constituents identified on the list were included.

Table 2.2.3 identifies the estimated emission rates that were used in conducting the
screening level assessment for TXI. These emission rates are totals for all four stacks. In
selecting estimated emission rates, attempts were made to identify rates that were representative
of typical operating conditions yet still be conservative enough to account for operational upsets
and the quality of the data. Since almost no facility specific data were available to estimate the
emission rates of many volatile and semi-volatile compounds from TXI, organic emission rates
were estimated by applying an adjustment factor to the lower limits of quantitation measured
during the trial burn for the North Texas Cement Company while bumning coal and hazardous
waste. As seen in Table 2.2.4, the adjustment factor of approximately 1.15 was calculated as a
ratio of the TXI cumulative flow rates to the NTCC cumulative stack flow rates. The PCB
emission rate was extracted from the TNRCC memorandum cited in the source summary cited
above. This memo states the PCB emission rate was estimated based on a 99.999% DRE and the
maximum theoretical feed to the kiins.

Table 2.2.4 Ratio of Cumulative Stack Flow Rates
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Holnam Texas [P,

Holnam produces approximately 1,000,000 tons per year of Portland cement
through the use of a dry production process that employs a preheater/precalciner and one kiln that
may be fired with coal, natural gas, and tire derived fuel, Kiln exhaust gases pass through a fabric
filter baghouse before being discharged to the atmosphere. The primary data sources that were
used in identifying emission sources, constituents of concem, and emission rates included the
following:

. Baxcrow Cement Company Application to Amend Texas Air Consrol Board Permit
8996 (1992)*: provides an overview of the facilities operations and presenis
emission requested maximum allowable emission rates and emission rates obtained
from stack testing.

. Letter from Holnam Texas L.P. addressed to Mr. David Weeks EPA Region VI
(May 19, 1995): presents the emission rates that the facility belicve are
appropriate for use in the screening level assessment.

The constituents that were included in the assessment were identified based on the list of
constituents provided by the facility and the Screening Guidance. The constituents identified for
inclusion in the indirect assessment include those specified in the Screening Guidance. In addition
to those constituents, zinc and nickel which were identified as being constituents of concern for
CSC, were included as emissions of concern for Holnam. All the constituents evaluated under
the indirect assessment were evaluted in the direct assessment as well as some additional volatile
and semi-volatile constituents for which information were available in the Boxcrow Permit
Amendment Application.

Table 2.2.5 identifies the estimated emission rates that were used in conducting the
screening level assessment. The primary data source used in developing these emission rates was
the Holnam Texas L.P. letter to Mr. David Weeks. The data presented in this letter were based
on data obtained during 1991 stack testing. This data was judged to be most appropriate because
it was collected while the facility was burning tire derived fuels and because detection limits were
stated when the results were below the detection limit.

? Holnam Texas LP. bought the facility frem Boscrow Cement Company.

17
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Table 2.2.5 Holnam Texas L..P. Emission Rates

9.88E-10
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NA = Not Availshle, Duis wore mot available o oot issions of thiw

For those compounds not detected during the testing, the letter recommends applying an

emission rate equal to one half the instrument detection limit (IDL). The IDL is defined in EPA
guidance as the lowest amount of a chemical that can be "seen” above the normal, random noise
of an analytical instrument. Region 6 madified this approach by revising the IDLs to approximate
method detection limits (MDL). The modification was accomplished by multiplying the stated
14 IDL by a factor of 10. MDLs are preferred over IDLs because MDLs account for error in the
sample preparation and recovery while IDLs only account for error in the instrument. Use of ‘A
the MDL is more conservative than using 1% the IDL to estimate contaminant emissons.

To ensure that the emission rates presented in the letter were reasonable emission rates and

to identify any additional appropriate emission rates, these values were compared to the test data.
Based on this comparison, several changes were made lo the emission rates proposed by Holnam.

1.

Emission rates of mercury were proposed in Holnam’s letter were increased to maich those
reported in the test data. The mercury emission rate in the letter was reported as being
greater than the instruments detection limit at 2E-5 grams/second. However, the
“Summary of Results” from Holnam’s October 1991 Source Emissions Survey reports
mercury emisson rates at 3.8E-4 grams/second for Condition I (not vsing tire derived fuel)
and 2.5E-4 for Condition IV (using tire derived fuel). Thus, actual tests data estimaie
emissions at an order of magnitude greater than suggested in Holnam’s letter.

Emission rates for several of the metals that were not included in Holnam’s letter were

estimated from other data sources. The letter did not report emission rates for the
chromium, nickel, thallium, and zinc. Therefore, stack emission data were extracted from
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the permit amendment application to serve as estimated representative emission rates for
these compounds.

Finally, the letter reports that PCB's were not analyzed for in the 1991 test. Therefore,
an emission rate equal to one half the IDL (i.e., 1.1E-05 g/sec) was assumed for PCBs. One-half
the IDL was assumed for PCBs rather than '4 the MDL because PCBs are not expected to be
present in the fuel in any quantity other than at trace levels.

23  Charaderistics of Study Area

The area subject to this study is located approximately 30 miles south of the Dallas-Ft.
Worth metropolitan area. From TXI (see Map 1, p. 35), the study area extends 8 miles north to
Joe Pool Lake, 3 miles south, 3 miles east, and 6 miles west. The area is characterized by small
hills and valleys with elevations generally ranging from approximately 800 feet mean sea level
south of TX1 to 500 feet mean sea level at Joe Pool Lake. Predominant wind direction is from
the south.

CSC and TXI are the two southern most facilities. CSC is located 0.7 miles southwest of
TXI. NTCC and Holnam are located approximately 4 and 5 miles northeast of TXI, respectively.

With the exception of the city of Midlothian (approximate population of 5100) which is
located approximately 3 miles northeast of TX1, the land use of the study area is predominately
agricnltural with some industrial development. The area is home to several small cattle operations
and rural residential developments. Gardens were sighted at many homes in the area during
several site visits.

In addition to Joe Pool Lake (surface area approximatety 7600 acres), the area also
contains two privately owned lakes known as Soil Conservation Service (SCS) Lakes 9 and 10
(combined surface area of approximately 84 acres). SCS Lakes 9 & 10 are located approximately
2 to 3 miles northwest and north, respectively, of the CSC/TXI complex very near residential
developments.

2.4  Sceranos and Pathways
The four human scenarios thal were considered in this screening level risk assessment are

the subsistence farmer, the adult and child resident, and the subsistence fisher. The individuals
included in each of these scenarios were assumed to be exposed to contaminates from the emission
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sources via ingestion of above-ground vegetables, incidental ingestion of soil, consumption of
drinking water and direct inhalation of particles and vapors. These exposure scenarios differed
primarily in their consumption of certain foods. Specifically, only the subsistence farmer was
assumed 1o consume contaminated beef and milk, while only the subsistence fisher was assumed
to consume contaminated fish. Because the drinking water supplied to the area surrounding the
facilities comes from Joe Pool Lake, exposure via contaminated drinking water was considered
under all of the scenarios. Table 2.4.1 presents the consumption rates and contaminated fractions
of food applied for each of the scenarios.

Although differences in consumption are the primary difference between the scenarios,
other differences exits. As seen in Table 2.4.1, the ingestion rate of soil and above-ground
vegetabies and the inhalation rate of air differ for the child and the aduit scenarios. Exposure
duration is another difference. The adult resident and fisher are assumed to be exposed for 30
years, the subsistence farmer for 40 years, and the child exposed for 6 years. Attachment B lists
all the exposure parameters used in calculating risks to the four human scenarios.

Table 2.4.1 Consumption Rates and Fraction Contaminated Used
in Exposure Scenarios

Joos L a4 .
20 -1 =

o Fandbook (U5, EPA, 1990). References for

' Values reflect changes from the Screening Gudance docurment,

z A drinking water consumption rate for adults of .4 Lid was applied in this analysis. As pointed out in U.S. EPA 1990a,
this value rmay be more accurate for average consumption than the 24/d value based on a recert EPA docurment that
indicate that this rabe may overestimate estirmated representative rates. Furthermore, the 2L/d rate most likely represents
a 30th percerile value,
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The watersheds and water bodies considered in the analysis were selected from
U.S.Geologic Survey (USGS) topographical maps and en information collected during a visit to
Midlothian, The selected water bodies and watersheds that were included in the analysis are those
that would be large enough to support fish and reflect the highest impact from the facilities. In
addition, one of the water bodies selected (i.c., Joe Pool Lake) was identified as the City of
Midlothian's primary drinking water source based on information from the Texas Department of
Health. As a result, Joe Pool Lake was modeled as the drinking water source. The topographic
maps were used in identifying the watersheds associated with each water body and in estimating
water body and watershed surface areas. Table 2.4.2 lists the surface areas and other surface
water parameters applied in the analysis.

The SCS Lake 9 & 10 watershed includes Cottonwood Creek and portions of the Newton
Branch of Scap Creek. The SCS Lake watershed is also a subsection of the Joe Pool Lake
watershed. Assuming that the SCS Lake watershed is sufficient to support subsistence fishing is
conservative because the true viability of the SCS Lake watershed to support subsistence fishing
is unknown.? Nevertheless, Region 6 assumed that these water bodies could potentially support
subsistence activity based on their size and their nearby proximity to residential development.
Furthermore, these water bodies are in an area that could be significantly impacted by the
facilities’ emissions due to their near central location to the facilities being evaluated in the study.

Contaminants were assumed to be emitted from the four facilities at the emission rates
identified in Section 2.2, 24 hours/day, 7 days/week, 365 days/year. EPA’s air dispersion model
ISCSDFT was employed to estimate the fate and transport of the contaminants to the surrounding
area. Soil was assumed to become contaminated by wet and dry deposition of particles and
vapors. Above-ground vegetation, for human and animal consumption, were assumed to become
contaminated via deposition of particles on plants, transfer of vapor phase contaminates, and
uptake through the roots. Beef and milk were assumed to be contaminated via ingestion of
contaminated forage (including hay), silage, grain, and soil. Fish and the drinking water source
were assumed to be contaminated by deposition directly onto the water body and through
contaminants transported to the water body via storm water. Additional modeling data are
presented in Attachment C. Example calculations are presented in Attachment D.

9 Both of the SCS lakes are privately owned. The property upon which 5CS 10 {the northern most lake) is
located is posted “No Trespassing.”
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2.5  Air Dispersion Modeling

The results of the air dispersion modeling represent the initial fate and transport of
constituents in the environment. Vapor and particle air concentrations, wet and dry deposition
of particles, and wet deposition of vapors were modeled. The Screening Guidance recommends
the use of the ISCSTDPT (previously known as ISC-COMPDEP) to estimate the air
concentrations and deposition rates needed for the indirect exposure assessment. ISCSTDFT is
a draft version of the EPA's Industrial Source Complex Short Term Model (ISCST). Itis a
Ganssian plume model that is applicable in simple, intermediate, and compiex terrains, and it can
simulate both wet and dry deposition and plume depletion.

ISCSTDFT requires site-specific information on the facility emission sources in order to
estimate air concentrations and deposition rates. The facility-specific inputs that were applied in
conducting the air dispersion modeling were obtained from facility-specific information provided
by TNRCC. The facility-specific emission sources that were considered in this analysis were
discussed in Section 2.2. :

The ISCSTDFT also requires a variety of meteorological data, which are available from
several different sources. The National Weather Service Station at Dallas/Fort Worth, Texas
provided the most appropriate surface data for the facility. Upper air data from Stephenville,
Texas was paired with the surface data for air dispersion modeling. The National Weather Service
Station in Dallas/Ft. Worth is located approximately 35 miles north of Midlothian and
Stephenville is located approximately 90 miles southwest of the facilities. Five years of
meteorological data, for the year 1985 and 1987-1990, were obtained from EPA's SCRAM
bulletin board and were used to determine long-term average air dispersion and deposition
estimates. The precipitation type, precipitation amount, and station pressure are additional
meteorological data required by ISCSTDFT. These data were obtained from the Solar and
Meteorological Surface Observation Network (SAMSON) CD-ROM (NOAA, 1993}

The meteorological preprocessors PCRAMMET, DEPMET, and PMERGE are needed to
convert the meteorological data pathered from various sources into the format used by
ISCSTDFT. PCRAMMET pairs the surface data with the upper air data to create a
meteorological file that contains hourly wind speed, wind direction, atmospheric stability class,
temperature, and mixing height. PMERGE prepares a precipitation amount file for the modeling
of wet deposition. DEPMET creates a short term meteorological file from the outputs of
PMERGE and PCRAMMET and the precipitation type from hourly surface observations. The
preprocessor DEPMET also requires additional inputs based on site-specific land use data, and
these inputs are listed in Table 2.5.1. DEPMET inputs were derived from recommendations from
the ISCSTDFT User's Guide (US EPA, 1994d) based on the site-specific land use data. Land use
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information for the facility was determined based on information from the U.S. EPA Region VI
and the TNRCC and assessed through topographic maps.

The ISCSTDFT model was run using "default” model options specified in the Guideline
on Air Quality Models. These options include the use of stack-tip downwash, buoyancy-induced
dispersion, final plume rise, a routine for processing averages when calm winds occur, default
values for wind profile exponents and for the vertical potential temperature gradient, and the use
of upper bound estimates for super-squat buildings (U.S. EPA, 1994d).

Additional ISCSTDFT modeling options that can be important in characterizing plume
dispersion are the tesrain option and the building downwash algorithms. The terrain option was
not used in conducting the air modeling. However, the building downwash option was used for
all sources of emission except for fugitives from CSC.

Table 2.5.1 Air Modeling Inputs Used in ISCSTDFT Modeling

Dallas, Fort Worth/Stephenville 1

6.7 meters |

l'llﬁ-l ]
2

0.2 (
1.0
0.2
0.8
0.15

Because facility-specific particle size distribution and the associated scavenging coefficients
were not available, the distributions specified in EPA's Compilation of Air Pollutant Emission
Factors (AP-42) were obtained from the Air-CHIEFS Bulletin Board on the U.S. EPA Office of
Air Quality Planning and Standards' (OAQPS') Technology Transfer Network (TTN).
Specifically, the wet process cement kiln particle size distribution, as seen in Table 2.5.2, was
applied to both TXI and NTCC because these facilities manufacture portland cement by utilizing
wet production processes. However, the dry process cement kiln particle size distribution, as seen
in Table 2.5.3, was applied for Holnam, Tables 2.5.4 and 2.5.5 present the particle size-
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distributions applied to CSC. As seen from these tables, two distributions were applied to CSC.
The controlted electric arc furnace (EAF) distribution. was applied to the baghouse emissions
while the uncontrolled EAF distribution was applied to the fugitive emissions. The scavenging
coefficients associated with the particle size distribution were obtained from Jindal and Heinhold
(1991). Liquid and frozen scavenging coefficients were set equal to each other as performed in
past studies (PEI, 1986). For CSC, gases were assumed to behave as extremely small particles
in the air dispersion modeling. The value of 1.7E-4 (h/mm-s) for the gas scavenging coefficient
was also taken from Jindal and Heinhold (1991).

As specified in the Screening Guidance, the initial air dispersion modeling was conducted
over a polar armay of receptors, along 16 radials spaced at varying distances out to 10 kilometers.
With the origin of the 10-kilometer radius placed at a point centrally located between the four
facilities, attempts were made to identify the points of maximum combined deposition and air
concentration, the closest residence, and the subsistence farmer using this radial array of receptors.
However, the methodology specified in the Screening Guidance is intended for use with one
facility focated at the origin. As a consequence, the receptor spacing near the location of the four
modeled facilities was too great (i.e.,not sufficiently refined) to determine accuraiely the points
of maximum combined deposition and air concentration. Consequently, modeling with ISCSTDFT
was repeated using a Cartesian coordinate grid with receptors spaced 500 meters apart out to 10
kilometers from the origin. In addition, the modeling was conducted using a unit emission rate
of 1 gram/spcond from each source type located at each facility. The results of the air modeling
for each receptor location of concemn are presented in Tables 2.5.6 through 2.5.12.

The air modeling results were converted 10 chemical-specific air concentrations and
deposition rates to identify the points of maximum concentration and deposition. This conversion
accounted for chemical-specific emission rates (Q) and the partitioning of chemicals between the
vapor and particle phases. All vapor phase air model outputs were multiplied by the fraction of
emissions in the vapor phase under ambient conditions (fv) and the emission rate, Q. All particle-
bound air mode! outputs were multiplied by the fraction of emissions in the particle phase (1-fv)
and the emission rate, Q. The fraction of emissions in the vapor phase is chemical-specific and
is contained in Attachment C, which lists the properties of the constituents considered in this risk
analysis.
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Table 2.5.3 Holnam Modeling Particle Information (AP-42 Dry Process)

for Process Emissions
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Table 2.5.5 Chaparral Modeling Particle Information for Fugitive Emissions
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Map 1 identifies the points of maximum air concentration and combined deposition based
on estimated constituent-specific emission rates. As seen from this map, there were three points
of maximum air concentration and three points of maximum deposition identified. For each
compound, these points were typically located in close proximity to the facility emitting the
compound at the highest rate. Maps 2 and 3 graphically present the maximum combined
deposition for bis(2-ethylhexyl) phthalate and maximum combined deposition for TCDD.
Map 1 also shows the general location of each site specific receptor evaluated in the study.

In the original draft of the report, risks at the maximum locations were estimated and
reporied. However, based on comments from several reviewers, Region 6 did not report risk at
the maximum receptor locations in this final version of the report. Reporting risk at the maximum
receptor locations was judged to be overly conservative because such an analysis would have
required Region 6 to assume that maximum deposition and air concentrations occur at the same
location. Such a phenomenon is not indicative of the model and would result in overly
conservative estimates of risk in some instances.

Rather than estimate theoretical worst case risk, Region 6 obtained information regarding
the location of several potential resident and farm locations likely to be most impacted by the
facilities.'® This information was obtained during several site visits that were conducted during
the summer of 1995. As seen from Table 2.5.13, three site-specific residents/subsistence fishers
and subsistence farmers were identified and modeled in the analysis. Multiple receptors were
considered in order to ensure that the maximum media concentrations of each pollutant were
considered because the overall risks for each pathway could vary according to which contaminant
was deposited at the highest rate or was present at the highest ambient air location. Resident Al
and subsistence farmer Al, resident Bl and subsistence farmer B2, and resident C1 and
subsistence farmer C3 are the receptors located closest to the points of maximum combined
deposition A, B, and C, respectively. The exposed individuals assumed to live at residence Al,
B1, and C1 included the adult and child resident and the subsistence fisher. The difference
between the aduit resident and subsistence fisher was that the fisher was additionally exposed
through the consumption of contaminated fish,

Y0 4 should be nated that these locations do not necessanly reflect actual residences and farms based on
inferviews etc., but rather reflect a reasonably conservative analysis of activities as seen from driving in and about the study
area. For example, residentiat locations typically correspond to locations of houses or similar residentiai-type structures.
Farms were estimated based on the presence of livestock or bam type structures in the area of interest.
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Map 1:

Points of Maximum Combined Deposition and
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2.6  Deviations from the Sareening Guidanoe Methodology

This section summarizes instances where the methodology used in this risk assessment
deviated from that contained in the Screening Guidance document. These instances included the
estimation of soil concentration due to deposition, the development of the default watershed
parameters, the use of chemical specific fate and transport parameters, and the modification of
exposure parameters for the child.

The most significant deviation from the Screening Guidance methodology occurred in the
calculation of soil concentration due to deposition of contaminants. The Screening Guidance gives
the following equation which is used to calculate an average conlaminate soil concentration for
the scenario exposure duration:

Ds-Te -Sc,, Scy,
— ) | S -ep( ks (T, -]
c =

ks JorT,<T sT
T,-T)
Equation 1
where
Sc = average soil concentration over exposure duration (mg/Kg)
Scc = soil concentration at time Tc (mg/Kg)
Ds = deposition term (per unit time)
ks = overall soil loss constant (per unit time)
T, = time period of combustion (year)
T, = time at the beginning of exposure duration (year)
T, = time at the end of exposure duration (year).

Equation 1 is appropriate for carcinogenic chemicals where the risk is averaged over the
lifetime of an individual. Since the hazard quotient associated with chemicals not known to cause
cancer chemicals is based on a reference dose and not on a lifetime exposure, the highest annual
average soil concentration occurring within the exposure duration period is more appropriate. The
maximum annual average soil concentration would occur at the end of the time period of
combustion (which is assumed to be 30 years for this analysis) and is estimated by the following
equation:
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_Ds-(1 -exp{—ks-1c))

Sc
T ks

Equarion 2

A comparison of the two soil equations showed that the maximum annual average soil
concentration can be up to two times as great as the s0il concentration averaged over the entire
exposure duration, depending on the type of chemical. Using Equation 1- the soil concentration
averaged over the exposure duration - as directed in the Screening Guidance, would result in an
underestimation of the risk for chemicals not known io cause cancer chemicals. Therefore, in this
analysis, the soil concentrations for chemicals not known to cause cancer chemicals were
calculated using Equation 2,

Equation 1 is not applicable for cases where the exposure duration (T,) is less than time
period of combustion (T,). In such instances, the average concentration calculated from this
equation can result in a negative soil concentration for some chemicals. Since the exposure
duration for the child scenario was assumed to be 6 years, this equation could not be used.
Instead, another soil equation was used to calculate the average soil concentration of carcinogenic
chemicals for the child scenario. The equation is as follows:

— ks —kso T
- Ds . Tc+exp( kse Tc)) _ T1+C"P( 1) for T, <Te
kse(Tc-T) ks ks
Equasion 3
where
Se, = soil concentration over period in which exposure occurs {mg/Kg).

The T, in Equation 3 represents the beginning of the exposure duration and was assumed to occur
at year 24 for the child. Thus, the child would be exposed over the time period having the highest
average soil concentration. The above equation for the child is used only for carcinogens. As
with the adult scenarios, soil concentration of chemicals not known to cause cancer chemicals was
based on the maximum soil concentration (Equation 2) over the time period of exposure.

Some of the chemical inputs specified in the Screening Guidance have been updated and
revised since the draft document was prepared in December 1994. Most notably, the fraction of
mercury assumed to be in vapor is now modeled as 0.85 and not as 1 as specified in the Screening
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Guidance. The revised vapor/particle partitioning for mercury is assumed, and it differs from that
specified in the Mercury Study Report 1o Congress (U.S. EPA 1994b). The reason for this
difference is attributable to where partitioning is assumed to occur. The Report to Congress
presents the partitioning of mercury at the stack and the fraction of vapor as it would exist in stack
emissions. As specified in the Addendum (U.S. EPA, 1993) and applied in this analysis, the
vapor/particle partitioning is calculated at the receptor location (i.e., the watershed, the plant, the
cow, eic.). The partitioning at the receptor location (i.e. at cooler, ambient temperatures) is
expected to differ from the stack emissions (U.S. EPA, 1994b).

Another change incorporated into this report is the air to plant biotransfer factor (Bv) for
PAHs and phthalates. The Bvs specified in this report are either based on measured data or (where
measured data were available) on a modified equation. The modification reduces the Bv by a
factor of 40 and is consistent with recommendations in the Dioxin document’ (U.S. EPA 1994a).
A complete list of the chemical data is contained in Attachment C. These data are consistent with
both the most recent Dioxin document (U.S. EPA 1994a) and, with the exception of the vapor
fraction for mercury, the Mercury Report to Congress (U.S. EPA, 1994b).

The beef and milk biotransfer factors for cadmium and mercury have also been changed
since the December version of the Screening Guidance document. The revised biotransfer factors
are used to calculate risks from beef or milk on a dry weight basis,. The consumption rates
currently used for beef and milk had to be adjusted 10 a dry weight to account for these new
factors. The conversion factors are 0.4 and 0.1 for beef and milk, respectively (Memorandum,
US EPA/ORD 1994).

Some of the exposure parameters for the child scenarios were also changed. Specifically,
the consumption rate of above-ground vegetables and the inhalation rate have been revised.
Values for these parameters provided in the Screening Guidance document were estimated by
applying a body weight adjustment factor to the adults consumption and inhalation rates. Finally,
the consumption rate of vegetables that was used in this analysis was revised from the Screening
Guidance to be consistent with the Mercury Report io Congress, which recommends a value based
on the dietary habits of children.

' The Dioxin document (.S, EPA, 1994a) recommends reducing B by 40 for dioxin and dioxn-like
compounds. The PAHSs and phthalates behave similarly to dioxins in the environmert (.., they are lipophilic) and the
adjustment makes the calculated values similar to the values measured for a select group of lipophilic compounds in Hites
(1994).
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3. RESULTS

The results of the theoretical risk assessment are presented in this section. Some general
background information about risk assessment is presented followed by the specific
results for each receptor location and each pathway for both theoretical carcinogenic and
theoretical potential non-cancer effects. An overall summary of the results is pesented in
Section 3.3. All results are presented in tabular format in Attachment A.

3.1 Background

The national risk, or probability, that an individual may develop some form of cancer from
everyday sources, over a 70-year life span, is estimated at three in ten. Activities such as too
much exposure to sun, occupational exposures, or dietary or smoking habits contribute to this high
risk. The three in ten probability is considered the "natral incidence” of cancer in the United
States.

In the Superfund program, EPA established an excess acceptable lifetime cancer risk range
from one in ten thousand to one in one million. This range may be expressed as 1 x 10% to
1 x 10° (expressed throughout this report as 1E-4 to 1E-6). For example, a risk of 1 x 10 means
that 1 person out of one million could develop cancer as a result of a lifetime exposure to a
emissions from the four facilities studied in this assessment. In the Superfund program, EPA must
consider the need to conduct remedial action at a site if the risk exceeds 1 x 10 and EPA usually
requires remedial action at locations where excess cancer risks are greater than 1 x 10 (1 excess
cancer case in ten thousand people could potentially occur).

The level of concemn for non-carcinogenic contaminants is determined by calculating a
Hazard Quotient (HQ) or Hazard Index (HI). An HI is the sum of the HQs for several chemicals
that affect the same target organ. If the HQ or HI equals or exceeds one, there may be concem
for potential exposure to site contaminants. EPA typically considers the need for taking a
remedial action at locations where the HQ or HI values equal or are slightly greater than 1.0 for
human populations who may reasonably be expected to be exposed. EPA usually requires
remedial action at locations where HQ or HI values significantly exceed one.
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3.2  Results by Receptor Location

The greatest estimated theoretical risk is 1E~4 for a subsistence fisherman that resides at
either Point Bl or C1 and who fishes SCS Lakes 9 and 10. Theoretical hazard quotients equal 1o
or slightly greater than one were estimated for all of the receptors at all three locations.

The presentation is divided into two sections; theoretical cancer risk and potential for
theoretical noncancer health effects. These sections are further subdivided by receptor location.
3.2.1 Theoretical Cancer Risks Estimates

Point Al
Theoretical cancer risks for each pathway and each receptor are summarized in Table

3211

Table 3.2.1.1 Point Al Cancer Risk Results

Adult Reaident 3E-7 GE-6 1B-§ TE-6
Child Resident TE-7 2E-6 &B-7 3E-6
Parmer 4E-5 TE-6 1B-6 SE-5
Pisherman BE-3 GE-6 LB-6 9E-5
S5CS Lake

Fisherman 2E-5 6E-6 IE-6 3B-5
Joe Pool Lake

The risks associated with the adult resident are driven by the drinking water and inhalation
pathways. The primary contaminants contributing to this risk are arsenic for the drinking water
pathway and cadmium for the inhalation pathway.

Two-thirds of the risks associated with the child resident are provided by the drinking
water pathway with the indirect and inhalation pathways providing the additional third of the risk.
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The primary contaminants contributing to the drinking water and inhalation risk are arsenic and
cadmium, respectively. Dioxin, benzo{a)pyrene equivalents (BAP), and arsenic combine to make
up the remainder of the indirect pathway risk.

The risks associated with the subsistence farmer are driven by the indirect pathway.
Dioxin, BAP, and arsenic combine with bis-2-(ethylhexyl)phthalate (DEHP) to cause risk via the
indirect pathway risk. The remaining 20% of the risk are provided by the drinking water and
inhalation pathways with arsenic and cadmium, respectively, driving the rigk.

The risks associated with the subsistence fishermen are driven by the indirect pathway.
Arsenic is the predominate contaminant driving this risk with some contribution from dioxin and
BAP. The remaining risk from the drinking water and inhalation pathways are again associated
with arsenic and cadmium.

Point B1

Cancer risk for each pathway and each receptor are summarized in Table 3.2.1.2.

Table 3.2.1.2 Point Bl Cancer Risks Results

=
=

Adult Resident SE-§ 6E-6 2E-5 3E-5

Child Resident 1B-7 2B-6 SE-6 1B-5

Parmer 1E-5 TE-6 2E-5 4E-5
Fisherman 8B-5 6E-5 2E-5 1E4

SCS Lake

Fisherman 2E-5 6E-5 2E-5 SE-5

Joe Pool Lake

The inhalation pathway dominates the adult resident risk at this location. The primary
contaminant driving the inhalation risk is hexavalent chromium. Arsenic dominates the drinking
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waler risk. The indirect pathway does not significantly contribute to the overall risk to adult
residents at receptor location B1. The child resident risk is also due primarily to the inhalation
and drinking water pathway for similar reasons.

The risks to the subsistence farmer are controlled equally by the inhalation pathway and
a combination of the indirect and drinking water pathways. Chrome VI drives the inhalation
pathway risk and arsenic dominates the drinking water pathway. Dioxin, BAP, DEHP, and
arsenic make up most of the indirect pathway risk.

The risks to the subsistence fisherman vary depending upon which water body is used to
support subsistence activities. If the SCS lakes are the primary source of fishing, the indirect
pathway drives the risk. Arsenic is primary contributor to the SCS Lake indirect pathway risks
with additional contributions by dioxin, BAP, DEHP, and beryllium. If Joe Pool Lake is fishing
source, then overall risk are controlled equally by the indirect and inhalation pathways with some
contribution by the drinking water pathway. The drinking water and inhalation risks are attributed
to arsenic and chrome VI, respectively, while the indirect pathway risk is driven by a combination
of dioxin, BAP, DEHP, and PCBs.

Paint C1"

Cancer risk for each pathway and each receptor are summarized in Table 3.2.1.3.

12 ) direct pathway risks attributed to the subsistence farmer are actually calculated at poirtt 7,640 feet north of
Point C}, at Point C3. Subsistence farming activity was nat present in the area of point C1 (which s almost directly across
Highway 67 from C5C).
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Table 3.2.1.3 Point C1 Cancer Risk Results
TOTAL

4E-5

2E-5

6E-5
Fishermen 9E-5 6E-6 3E-5 1B
SCS Lake
Fisherman 2E-5 6E-6 3B8-5 eE-5
Joe Pool Lake

The risks to adult residents at this location are dominated by the inhalation pathway. The
primary contaminants contributing to this risk are cadmium and chrome VI. The drinking water
pathway is the next most significant contributor to overall adult receptor risks, primarily due to
arsenic. The indirect pathway risk is also attributed to arsenic. The source of the risk for the
child pathway is the same as the adult pathway.

The most significant contributor to the subsistence farmer risk is the indirect pathway
which is again driven by arsenic. Cadmium and chrome VI dominate the inhalation pathway and
arsenic controls the drinking water pathway risks.

Similarly to Point B1, the risks to the subsistence fisherman varies depending upon which
water body is used to support subsistence activities. If the SCS lakes are the primary source of
fishing, the indirect pathway drives the risk. Arsenic is primary contributor to the SCS Lake
indirect pathway risks with contributions by dioxin, BAP, DEHP, and beryllium. If Joe Pool
Lake is the fishing source, then the inhalation pathway controls risk with a significant contribution
by the indirect pathway and a lessor contribution by the drinking water pathway. The inhalation
pathway risks are attributed to cadmium and chrome VI, respectively, while the indirect pathway
risk is driven by a combination of dioxin, BAP, DEHP, and PCBs. Drinking water risk is once
again due to arsenic.
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3.2.2 Potential for Theoretial Non-Cancer Health Effects
The contaminants estimated to have the most significant potential for non-cancer health
effects are arsenic, cadmivm, chromium, mercury, and zinc. The results of the non-cancer health
effects evaluation are presented for each receptor location below.
Point Al
Table 3.2.2.1 Point Al Non-Cancer Effects Results

The analysis shows that the hazard quotient (HQ) for antimony is greater than the
threshold value of one. An HQ greater than or equal to one indicates that there is a potential for
noncancer health effects from antimony. However, readers are reminded that an HQ equal to or
exceeding the threshold no way indicates that non-cancer health effects can or will occur, only that
a potential for non-cancer effects exist based on a specific set of model and exposure assumptions.
The most significant contribution to antimony exposure is through the drinking water pathway.
Because the HQ for antimony was greater than one, Region 6 expanded its study (o include an
analysis of existing antimony concentrations in Joe Pool Lake and the Midlothian water supply.
Although very little data were available, water analysis report prepared by the Texas Water
Commission in 1993 was located which reports concentrations of antimony in the Midlothian
water supply at less than the 0.002 milligrams per liter (mg/1) detection limit. The HQ associated
with ¥ this detection limit (0.001 mg/l) and the exposure parameters previously specified in
Table 2.4.1 and Attachment B, is 0.05. Thus, the most recent site data available to Region 6
show no significant potential for adverse health effects from antimony.
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The HQs for mercury are estimated to be at the threshold level of 1 for both fish sources
and cadmium is predicted at the threshold level of one for the fisherman that uses the SCS Lakes
as a primary source of fish. The HQ for mercury needs to be reviewed with extreme caution,
however, as recent discussions within EPA have indicated that quantitative risk assessment results
for mercury are not confident enough for purposes of rendering regulatory decisions. Indeed, the
quantitative portions of the risk assessment for mercury included in the original version of the
hazardous waste combustion rule were withdrawn in favor of a more qualitative approach. This
change was instituted as a result of concerns within EPA regarding the risk assessment
methodology’'s application to mercury.

The poiential for non-cancer health effects from cadmium shouid also be viewed within
the appropriate context. Readers are cautioned to remember that the SCS Lake subsistence fisher
scenario is the most uncertain of the two subsistence fishing scenarios and the relatively significant
uncertainties associated with the emission estimates for CSC, the predominate source of cadmium
emissiong in this study.

Point B1

Table 3.2.2.2 Point Bl Non-Cancer Effect Results

The results of the study again indicate that the hazard quotient for antimony is greater than
the threshold value of one. The most significant contribution to antimony exposure is through the
drinking water pathway. Because the HQ for antimony is greater than one, Region 6 expanded
its study to include an analysis of existing antimony concentrations in Joe Pool Lake and the
Midlothian water supply. A water analysis report prepared by the Texas Water Commission in
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1993 reports concentrations of antimony in the Midlothian water supply as less than 0.002
milligrams per liter (mg/1). The HQ associated with 0.001 mg/] and the previously specified
exposure parameters is 0.05. Thus, the most recent site data available to Region 6 show no
significant potential for non-cancer health effects from antimony.

Similar to receptor Point Al, the HQs for mercury are estimated to be at the threshoid
level of 1 for both subsistence fisherman pathways, and cadmium is predicted at the threshold
level for the fisherman that uses the SCS Lakes as a primary source of fish. The HQ for mercury
needs 1o be reviewed with extreme caution, however, as recent discussions within EPA have
indicated that quantitative risk assessment results for mercury are not confident enough for
purposes of rendering regulatory decisions.

As noted in the discussion regarding Point A1, the potential for non-cancer health effects
from cadmium should also be viewed within the appropriate context. Readers are cautioned to
remember that the SCS Lake subsistence fisherman scenario is the most uncertain of the two
subsistence fishing scenarios, and the relatively significant uncertainties associated with the
emission estimates for CSC, the predominate source of cadmium emissions in this study.

Point C1

Table 3.2.2.3 Point C1 Non-Cancer Effects Resulls

The resulis for receptor Point C1 are similar to the results for Points Al and B1. The
discussion of the results is the same and is not repeated here.
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1993 reports concentrations of antimony in the Midlothian water supply as less than 0.002
milligrams per liter (mg/1). The HQ associated with 0.001 mg/] and the previously specified
exposure parameters is 0.05. Thus, the most recent site data available to Region 6 show no
significant potential for non-cancer health effects from antimony.

Similar to receptor Point Al, the HQs for mercury are estimated to be at the threshoid
level of 1 for both subsistence fisherman pathways, and cadmium is predicted at the threshold
level for the fisherman that uses the SCS Lakes as a primary source of fish. The HQ for mercury
needs 1o be reviewed with extreme caution, however, as recent discussions within EPA have
indicated that quantitative risk assessment results for mercury are not confident enough for
purposes of rendering regulatory decisions.

As noted in the discussion regarding Point A1, the potential for non-cancer health effects
from cadmium should also be viewed within the appropriate context. Readers are cautioned to
remember that the SCS Lake subsistence fisherman scenario is the most uncertain of the two
subsistence fishing scenarios, and the relatively significant uncertainties associated with the
emission estimates for CSC, the predominate source of cadmium emissions in this study.

Point C1

Table 3.2.2.3 Point C1 Non-Cancer Effects Resulls

The resulis for receptor Point C1 are similar to the results for Points Al and B1. The
discussion of the results is the same and is not repeated here.
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Lead Exposaire

Because health benchmarks for lead were not available, exposure estimates are not
presented for lead. Instead, lead concentrations in the air and soil were estimated and compared
to standard threshold type values EPA uses to in other programs such as Superfund and the Clean
Air programs. The resuits are shown in Table 3.2.2.4.

Lead concentrations in soil were compared to EPA Superfund’s threshold level of

400 ppm for lead at Superfund sites. Further study is necessary to determine the potential health
effects of lead if concentrations are found to be present above the threshold level, As seen from
this table, the modeled concentrations of lead in soil are approximately five to len tmes greater
than the threshold level. However, results of analysis from soil samples collected at the site show
that the model over predicts concentrations of lead in soil. According to TNRCC and recent
unvalidated sampling by CSC, actual soil concentrations of lead north of CSC typically range
from 7.95 to 141 mg/kg.

Lead concentration in air was compared with National Ambient Air Quality Standard for
lead of 1.5 xg/m’ and is also presented in Table 3.2.2.4. The model does not predict lead
concentrations above the NAAQS of 1.5 ug/m®. Air monitoring for lead conducted by TNRCC
also failed to show concentrations of lead in air above the NAQQS.
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Table 3.2.2.4 Lead Concentrations in Air and Soil

Exposure Scenario

Subsistence farmer
Adult resident .

Child reaident
Subsistence fisherman

Subsistence farmer 2E -
Adult resident 4E -
Child resident 4E -
Subsistence fisherman 4E -

BIR(RE

33  Overall Summary of Results

The risk assessment estimates theoretical cancer risk and the potential for theoretical non-
cancer health effects from 30 years (beginning today) of emissions, associated with CSC, NTCC,
TX1, and Holnam. No cancer risk above regulatory levels of concern were identified. Theoretical
and conservative modeling estimates that several recepiors have the potential for non-cancer health
effects. However, as explained in more detail in the Section 5, actual site data shows that the
models over predicts media concentrations of the principle contaminants driving the potential for
theoretical non-cancer health effects; antimony and cadmium.

The most significant theoretical cancer risk is attributed to the ingestion of fish caught from
SCS Lakes 9&10. Arsenic contributes up to 80% of the risk from this pathway. The next
pathways that result in the greatest risk are subsistence farming, and subsistence fishing in Joe
Pool Lake. A combination of organic contaminants such as dioxin, BAP and DEHP drive the
subsistence farming risk while arsenic again dominates the subsistence fishing risk.
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The theoretical modeling shows a potential for non-cancer effects from exposure (o
antimony in drinking water, and cadmium and mercury through the ingestion of fish from SCS
Lakes 9 & 10. The HQ for antimony is estimated to be three for adults and six for children at
every receptor location. The HQ for cadmium equals one for the subsistence fisherman that
fishes SCS Lakes 9 & 10 and the mercury HQ equals one for the subsistence fisherman that fishes
both SCS Lakes 9&10 and Joe Pool Lake.

The chronic omal reference dose for antimony (0.0004 mg/kg/day) contains an uncertainty
of factor of 1,000. An uncertainty factor of 1000 means that the critical amount of antimony
found in laboratory studies to cause potential non-cancer health effects was multiplied by 1000 to
account for uncertainties in the studies before that value was used in this study to estimate the
potential for non-cancer health effects. Critical health effects from studies upon which the
reference dose is based include a decrease in median life span, a decrease in nonfasting blood
glucose levels, altered cholesterol levels, and a decrease in the mean heart weight of males. The
following tables present the overall results of the risk assessment process.

The chronic reference dose for cadmium (0.001 mg/kg/day for food and 0.0005 mg/kg/day
for water) contains an uncertainty factor of 10. Critical health effects atiributed to cadmium
include anemia and pulmonary disease, edema, pneumonitis, possible effects on the endocrine
system, defects in sensory function, and bone damage.

Citizens in the local area also requested that Region 6 consider risk to infants from dioxin
via the breast milk pathway and risk from a tire fire that occurred in December, 1995, at a tire
shredding facility located in the study area. To address the risk via the breastmilk pathway,
Region 6 used the Screening Guidance methodology to estimate an infant's daily intake of dioxin
if the mother were a resident, subsistence farmer, or subsistence fisher. These estimated intakes
were then compared to the average adult background exposure o dioxin of 0.5 picogram (pg) per
kilogram (kg) per day. Based on the modeled values, an infant’s estimated daily intake of dioxin
is 0.01 pg/kg/day if the mother is a resident residing at location C1, 0.45 pg/kg/day if the mother
is a subsistence farmer, and 0.38 pg/kg/day if the mother is a subsistence fisher. All of these
intakes are less than the comparison value of 0.5 pg/kg/day.

Region 6 considered including the effects of the December tire fire in this agsessment, but
was unable to complete the evaluation because of a lack of data concerning the actual emission
rates of contaminants during the tire fire and the uncertainties associated with using a methodology
based on long-term chronic exposures to estimate the effects from a short-term event.

Finaily, Region 6 conducted a qualitative analysis of the combined effects of windblown
cement kiln dust (CKD) emissions and the contaminant emissions specified in this study. This
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qualitative analysis was conducted by comparing “"best estimates” of high end baseline risks
outlined in EPA’s Report 10 Congress on Cement Kiln Dust with the maximum theoretical risk
estimates presented in this report. A quantitative analysis cannot be performed because the
exposure assumptions and fate and transport methodologies used in the two studies contain some
differences. However, the comparison does provide a general feel for the overall contribution of
CKD emissions to the theoretical risk estimated for the area.

As discussed above, the most significant cancer risk identified in the study was to a
subsistence fisherman at a level of 1E-4. Pathways contributing to this risk include ingestion of
fish, ingestion of drinking water, incidental ingestion of soil, ingestion of vegetables, and
inhalation. The CKD Reporr to Congress provides a “best estimate” of high end baseline risk
from the ingestion of fish contaminated by CKD at 4E-6. Risk from ingestion of surface water
contaminated by CKD emissions are estimated at 1E-8. Risk from the ingestion of soil
contaminated by CKD are estimated at 1E-7. Risk from ingestion of vegetables is estimated at
2E-6 and risk from inhalation is estimated at 2E-12. All of these risks added together do not
materially affect the most significant estimate contained in this report of 1E-4. Thus, the
uncertainty associated with the failure to treat risk from the emissions of CKD in a quantitative
fashion does not appear to be significant.
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Table 3.3.1 Overall Direct and Indirect Cancer Risk
Across All Carcinogenic Chemicals
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4. LIMITATIONS

is section discusses the limitations and uncertainty associated with this screening level

cumulative risk assessment. The degree to which the uncertainty needs to be

quantified and the amount of uncertainty that is acceptable varies with the intent of the analysis.

For a screening level analysis such as this, a high degree of uncertainty is ofien acceptable,

provided that conservative assumptions are used to bias potential error toward protecting human
health.

Uncertainty can be introduced into a health risk assessment at every siep in the process.
Error occurs because risk assessment is a complex process, requiring the integration of

. The release of pollutants into the environment;

. The fate and transport of pollutants in a variety of different and variable
environments by processes that are often poorly undersiood or too complex to
quantify accurately;

. The potential for adverse health effects in humans as extrapolated from animal
bioassays; and

. The probability of adverse effects in a human population that is highly vartable
genetically, in age, in activity level, and in life style.

Even using the most accurale data with the most sophisticated models, uncertainty is
inherent in the process.

4.] Emission Rates

The availability and quality of chemical-specific emission rates presented one of the largest
sources of uncertainty associated with this screening level assessment. For the cement
manufacturing companies, the majority of the emission rates were based on trial bum data.
Because there was only limited data and information on the quality of the data obtained during the
trial burns (e.g., percent recovered) and the representativeness of the operating conditions during
the trial burns, the representativeness of these emission rates could not be fully evaluated. To
address this source of uncertainty, the emission rates used in the analysis were compared across
available data sources 1o ensure that the selected emission rates were reasonable while still being
conservative enough to allow for operational upsets and the uncertainty associated with the quality
of the data. Region 6 is confident that the rates presented are as reasonable as can be provided
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given the availability of accurate data. In fact, one of the outside reviewers noted that emission
rates for dioxin were consistent with EPA’s experience in preparing the Esrimating Exposure to
Diaxin-Like Compounds (draft) report.

Another significant source of uncertainty in the overall ,nhe/ process is the use of emission
rates for CSC that were based on the assumption that baghouse and fugitive emissions contained
concentrations of contaminants similar to those found in steel mill baghouse dust. Although
contaminant concentrations emitted to the atmosphere from the baghouses are unlikely to contain
concentrations greater than those found in the dust, the fugitive emissions could contain higher
concentrations than those found in the baghouse dust since are emissions that have not yet been
treated. In addition, the volume fugitive emissions could be more or less than assumed in this
study because CSC’s actual fugitive emissons have not been measured. Hence the uncertainty in
the emission estimates for CSC are significant.

One area of uncertainty that has been addressed since the review of the draft report by
outside experts is the uncertainty associated with assumed baghouse dust emissions profile. As
discussed at length in Section 2.2, the emissions profile sets forth concentrations of contaminants
that are very similar to CSC actual baghouse dust data with the exception of antimony and
hexavalent chromium.

The lack of any method to check to the viability of antimony and hexavalent chromium
emissions is significant because both of these contaminants contribute to the overall cancer risks
and non-cancer effects estimates. Antimony emissions were based solely on the baghouse dust
profile contained in the ICR. The ICR is based upon data from both stainless and non-stainless
steel mill facilities. CSC reportedly operates a non-stainless steel mill. Hexavalent chromium
emissions were estimated by assuming that the hexavalent chromium emissions constituted only
two percent of total chromium emissions. This assumption of two percent is based on a table
include in the Agency for Toxic Substances and Disease Registry’s Toxicological Profile for
Chromium. The actual amounts of antimony and hexavalent chromium emitted by CSC are
unknown.

42  Parameter Uncertainty

Another area of uncertainty includes the use of standard EPA default values in the analysis.
These include inhaiation and consumption rates, body weight, and exposure duration and
frequency, which are standard defavlt values used in most EPA risk assessments. These
parameters often assume that the exposed population is homogenous, when in estimated
representative variations exist among the population. Using a single point estimate for these
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variables instead of a joint probability distribution ignores a variability that may influence the
results by up to a factor of two or three.

Other parameters that are subject to uncertainty are used (o estimate the chemical
concentration in the media and locations of interests. The meteorological data from the
Dallas/Fort Worth National Weather Station provided an approximation of the meteorological
conditions at the site as no site-specific data of sufficient quality were available. Different
meteorologic conditions can influence the risk results by up to an order of magnitude given the
same facility characteristics and surrounding land uses.

Ancther area of uncertainty is the use of EPA verified cancer slope factois, Reierence
Doses and Reference Concentration. These health benchmarks are used as single point estimates
throughout the analysis, These benchmarks have both uncertainty and variability associated with
them. However, the EPA has developed a process for setting verified health benchmark values
to be used in all EPA risk assessments. With the exception of the dioxin and BaP toxicity
equivalency methodology all health benchmarks used in this analysis are verified through the
EPA's work groups and availabie on the EPA's Integrated Risk Information System.

43  Umiations of ISCSTDFT Air Modeling

The indirect exposure model used in this analysis is EPA’'s current methodology for
addressing a variety of exposure pathways important for chemicals that bioaccumulate and persist
in the environment. Implementation of this methodology requires air dispersion modeling results
for wet and dry depositions and air concentrations of particles and vapors in a variety of setings.
ISCSTDFT is the only air dispersion and deposition model currently available to pravide such
estimates from combustion sources located in both complex and non-complex terrains.
ISCSTDFT was released as a draft and has not been widely applied in the present form.

44  Uncertainty Assodated with Scenarios

The exposure scenarios included in this screening level assessment include an adult and
child resident, a subsistence fisher and a subsistence farmer. Although a distribution of the
characteristics (e.g., consumption rates) of each type of receptor are reasonably well
characterized, population distributions for the modeled behaviors and activities have not been
adequately studied. For example, little is known about the fraction of the general population that
consists of subsistence farmers and fishers. Without population distributions for these receptors,
the number of peaple likely to be exposed to contaminated media cannot be determined and,
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therefore, the appropriateness of the receptors cannot be evaluated from the standpoint of
population risk.

5. CONCLUSIONS
The results of this conservative screening level risk assessment are:

1, available site data show that there are no cancer risks or the poiential for
non-cancer health effects above regulatory levels of concern even though
conservative, theoretical models estimatc exposures equal (o or slightly
above threshold levels for potential non-cancer effects; and

2. the predominate source of the theoretical exposures above threshold levels
is CSC, not the cement companies.

Region 6 arrives at the first conclusion for two reasons. First, the models and exposure
scenarios upon which the estimates of risks and potential non-cancer health effects are theorized
to occur are, in our judgement, conservative. The experts who reviewed this report also
commented at length on the conservatism associated with the risk assessment, Because the risk
assessment is conservative, actual risks and exposures are likely to be less than the estimated risk
and exposures. Given this conservatism and the fact that the theoretical exposures of concern for
antimony, cadmium, and mercury are in the “grey” or “borderline” range (equal to or barely over
the threshold), Region 6 cannot presently justify the necessity for immediate regulatory action.

Secondly, actual measured concentrations of those contaminants that result in exposures
above threshold values appear to be present in media at concentrations less than modeled
concentrations. Actual exposure to antimony (the contaminant with the greatest exposure) in the
Midlothian drinking water supply system equals 0.05 (see Section 3.2) rather than 3 as presented
in Section 3.2. Secondly, actual measured concentrations in soil of two of the contaminants for
which exposures are above threshold levels (antimony and cadmium) are less than modeled
concentrations in the area north of CSC close to receptor locations C1 and C3. The measured and
modeled concentrations are compared in Table 5.1 below along with background data. The fact
that the measured concentrations are less than the modeled concentrations is particularly interesting
given that CSC has been operating since 1975 (20 years to date) and TXI has been burning waste
derived fuel since 1987 (9 years to date) and the risk assessment considers emissions for 30 years.
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Table 5.1 Comparison of Modeled and Measured Concentrations

KG):

<]-8.8
Cadmium 11-350 < 0.095 - 3.6 <MDLA.5 0.01 -7
Mercury 0.38 <1.0 <MDL <0.0] -4.6

Finally, Region 6 can currently find no basis for federal regulatory action in the Midlothian
area in response to a mercury HQ equal to one. There is no basis for action because of the
conservatism and uncertainty associated with the risk assessment methodology and because the
measured media concentrations of mercury are less than or equal to local and U.S. background
concentrations of mercury. As stated in Section 3.2, Region 6 is currently unable to judge the
viability of estimated mercury exposures as represented by HQs greater than or equal to one due
to uncertainties in the methodology. In addition, TNRCC has stated in its Critical Evaluation that
concentrations of mercury in the Midlothian area are equal to or lower than local and U.S.
background levels.

Some citizens and organizations may still be concerned with emissions from the four
industries subject to this study despite the fact that the models and exposure scenarios used in this
analysis are conservative and Region 6's determination that actual cancer risks and non-cancer
health effects are below regulatory levels of concemn. Furthermore, it may be of interest to local
and state govemmental organizations (o identify the predominate source of theoretical risks from
the four major industries in the area.

The predominate sources of risk from the four industries can be evaluated by comparing
the emission rates and unit combined deposition and air concentrations associated with each
facility. The unit combined deposition and air concentrations associated with each emission source
are compared in Table 5.2 for Point C3. Emission rates are compared in Table 5.3.

¥ Measured values obtained from TNRCC's recert Critical Evaluation of the Fotental impact of Emissions fom
Midothéan Industries: A Summary Report, and CSCs Analyical Resuits - Off-Ste Investigation, Chaparral Steel, Midfotfian,
Fexas.
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Table 5.2 Comparison of Unit Depasition Rates and Air Concentrations

per Lpjsec |
CSC Fugitives 30.8 18
CSC Baghouso A 0.32¢ 0.37
| CSC Baghouse B 0.080 0.06
CSC Baghouse € 0.078 0.063
NTCC 0.005 0.006
TXI 0.012 0.013
Holpam 0.001 0.001

As noted in Table 5.2 above, the deposition rate of contaminants from CSC are at least an
order of magnitude greater than the contaminant deposition rate associated with the cement kilns.
CSC's fugitive emissions overwhelm all other deposition rates by two to three orders of magnitude
while Holnam's and NTCC’s deposition rales at this location are almost negligible. TXI's
depostion rate at at this location is greater than Holnam’s and NTCC's, yet still significantly less
than CSC’s deposition rales.

Likewise, the unit air concentrations associated with emissions from CSC are at least 100
times greater than those associated with NTCC and Holnam. The effect of CSC's baghouse
emissions on contaminant air concentrations at this location is six time the effect of TXI, the next
most significant source. The effect of CSC's fugitive emissions is 1000 times the effect TXI's
emissions.

A comparison of the emission rates between the four facilities in Table 5.3 again shows
that CSC’s emissions of antimony and cadmium dominate that of the other facilities. CSC's
estimated emissions of antimony are 186 times that of TXI and CSC's emissions of cadmium are
almost five times that of TXI. Thus, it is clear that the majority of the potential for theoretical
noncancer health effects associated with antimony and cadmium result from CSC, not the cement
manufacturing facilities.
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Table 5.3 Comparison of Emission Rates

JmB0 | siaBos | esoEos | Na

378804 | 265B05 |  9.80B-09 1.11E-05 (total)

sase | atmm | reope | somos

1.06E-05 _ agmioe | so1Bo4 | 252804

768843 | 27B05 |  10BM4 | 378804
NA _ 8.96B-05 5.33E-08 NA

NA Crasmes | soE04 | 2008

Ziic 5.96E-01 ) 5 43B-06 - 2.69E-0 B:8ZE-004
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