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Disclaimer

This guidance sets forth a recommended, but not mandatory, approach based upon currently available information with respect to risk assessment for
response actions at CERCLA sites. This document does not establish binding rules. Alternative approaches for risk assessment may be found to be more
appropriate at specific sites (e.g., where site circumstances do not match the underlying assumptions, conditions and models of the guidance). The
decision whether to use an alternative approach and a description of any such approach should be documented for such sites. Accordingly, when comments
are received at individual CERCLA sites questioning the use of the approaches recommended in this guidance, the comments should be considered and an
explanation provided for the selected approach.

It should also be noted that the screening levels (SLs) in these tables are based upon human health risk and do not address potential ecological risk. Some
sites in sensitive ecological settings may also need to be evaluated for potential ecological risk. EPA's guidance "Ecological Risk Assessment Guidance
for Superfund: Process for Designing and Conducting Ecological Risk A ment” http://www.epa.gov/oswer/riskassessment/ecorisk/ecorisk.htm contains
an eight step process for using benchmarks for ecological effects in the remedy selection process.

1. Introduction

The purpose of this website is to provide default screening tables and a calculator to assist Remedial Project Managers (RPMs), On Scene Coordinators (OSC's),
risk assessors and others involved in decision-making concerning CERCLA hazardous waste sites and to determine whether levels of contamination found at the
site may warrant further investigation or site cleanup, or whether no further investigation or action may be required.

Users within and outside the CERCLA program should use the tables or calculator results at their own discretion and they should take care to understand the
assumptions incorporated in these results and to apply the SLs appropriately.

The SLs presented in the Generic Tables are chemical-specific concentrations for individual contaminants in air, drinking water and soil that may warrant further
investigation or site cleanup. The SLs generated from the calculator may be site-specifc concentrations for individual chemicals in soil, air, water and fish. It should
be emphasized that SLs are not cleanup standards. We also do not recommend that the RSLs be used as cleanup levels for Superfund Sites until the
recommendations in EPA's Supplemental Guidance to Risk Assessment Guidance for Superfund, Volume I, Part A ("Community Involvement in Superfund Risk
Assessments" http://www.epa.gov/oswer/riskassessment/ragsa/pdf/ci_ra.pdf) have been addressed. SLs should not be used as cleanup levels for a CERCLA site
until the other remedy selections identified in the relevant portions of the National Contingency Plan (NCP), 40 CFR Part 300, have been evaluated and considered.
PRGs (Preliminary Remediation Goals) is a term used to describe a project team's early and evolving identification of possible remedial goals. PRGs may be initially
identified early in the Remedial Investigation/ Feasibility Study (RI/FS) process (e.g., at Rl scoping) to select appropriate detection limits for Rl sampling. Typically, it
is necessary for PRGs to be more generic early in the process and to become more refined and site-specific as data collection and assessment progress. The SLs
identified on this website are likely to serve as PRGs early in the process--e.g., at Rl scoping and at screening of chemicals of potential concern (COPCs) for the
baseline risk assessment. However, once the baseline risk assessment has been performed, PRGs can be derived from the calculator using site-specific risks, and
the SLs in the Generic Tables are less likely to apply. PRGs developed in the FS will usually be based on site-specific risks and Applicable or Relevant and
Appropriate Requirements (ARARs) and not on generic SLs.

2. Understanding the Screening Tables

. 2.1 General Considerations

Risk-based SLs are derived from equations combining exposure assumptions with chemical-specific toxicity values.

. 2.2 Exposure Assumptions

Generic SLs are based on default exposure parameters and factors that represent Reasonable Maximum Exposure (RME) conditions for long-term/chronic
exposures and are based on the methods outlined in EPA's Risk Assessment Guidance for Superfund, Part B Manual (1991) and Soil Screening Guidance
documents (1996 and 2002).

Site-specific information may warrant modifying the default parameters in the equations and calculating site-specific SLs, which may differ from the values in
these tables. In completing such calculations, the user should answer some fundamental questions about the site. For example, information is needed on the
contaminants detected at the site, the land use, impacted media and the likely pathways for human exposure.



Whether these generic SLs or site-specific screening levels are used, it is important to clearly demonstrate the equations and exposure parameters used in
deriving SLs at a site. A discussion of the assumptions used in the SL calculations should be included in the documentation for a CERCLA site.

. 2.3 Toxicity Values

In 2003, EPA's Superfund program revised its hierarchy of human health toxicity values, providing three tiers of toxicity values
(http://www.epa.gov/oswer/riskassessment/pdf/hhmemo.pdf). Three tier 3 sources were identified in that guidance, but it was acknowledged that additional tier
3 sources may exist. The 2003 guidance did not attempt to rank or put the identified tier 3 sources into a hierarchy of their own. However, when developing the
screening tables and calculator presented on this website, EPA needed to establish a hierarchy among the tier 3 sources. The toxicity values used as “defaults”
in these tables and calculator are consistent with the 2003 guidance. Chronic and subchronic toxicity values from the following sources, in the order in which
they are presented below, are used as the defaults in these tables and calculator.

1. EPA's Integrated Risk Information System (IRIS).

2. The Provisional Peer Reviewed Toxicity Values (PPRTVs) derived by EPA's Superfund Health Risk Technical Support Center (STSC) for the EPA Superfund
program.

3. The Agency for Toxic Substances and Disease Registry (ATSDR) minimal risk levels (MRLSs).
4. The California Environmental Protection Agency (OEHHA) Office of Environmental Health Hazard Assessment's Chronic Reference Exposure Levels

(RELS) from June 2014 and the Cancer Potency Values from July 21, 2009 with updates in 2011 for dioxin/furans and dioxinlike PCBs. In July 2014
additional cancer and noncancer toxicity values were provided in, "Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values".

5. In the Fall 2009, this new source of toxicity values used was added: screening toxicity values in an appendix to certain PPRTV assessments. While we have
less confidence in a screening toxicity value than in a PPRTV, we put these ahead of HEAST toxicity values because these appendix screening toxicity
values are more recent and use current EPA methodologies in the derivation, and because the PPRTV appendix screening toxicity values also receive
external peer review. To alert users when these values are used, the key presents an "X" (for Appendix) rather than a "P" (for PPRTV). The following is
taken from a PPRTV appendix and states the inteded useage of appendix screening levels.

However, information is available for this chemical, which although insufficient to support derivation of a provisional toxicity value, under current guidelines,
may be of limited use to risk assessors. In such cases, the Superfund Health Risk Technical Support Center summarizes available information in an
appendix and develops a "screening value." Appendices receive the same level of internal and external scientific peer review as the PPRTV documents to
ensure their appropriateness within the limitations detailed in the document. Users of screening toxicity values in an appendix to a PPRTV assessment
should understand that there is considerably more uncertainty associated with the derivation of an appendix screening toxicity value than for a value
presented in the body of the assessment. Questions or concerns about the appropriate use of screening values should be directed to the Superfund Health
Risk Technical Support Center.

6. The EPA Superfund program's Health Effects Assessment Summary Table. Values in HEAST are archived (removed) when a PPRTV paper is released,
even if the PPRTV indicates a toxicity value could not be derived.

Users of these screening tables and calculator wishing to consider using other toxicity values, including toxicity values from additional sources, may find the
discussions and seven preferences on selecting toxicity values in the attached Environmental Council of States paper useful for this purpose (ECOS website,

ECOS paper).

When using toxicity values, users are encouraged to carefully review the basis for the value and to document the basis of toxicity values used on a CERCLA
site.

o 2.3.1 Reference Doses

The current, or recently completed, EPA toxicity assessments used in these screening tables (IRIS and PPRTVs) define a reference dose, or RfD, as an
estimate (with uncertainty spanning perhaps an order of magnitude) of a daily oral exposure to the human population (including sensitive subgroups) that is
likely to be without an appreciable risk of deleterious effects during a lifetime. It can be derived from a NOAEL, LOAEL, or benchmark dose, or using
categorical regression, with uncertainty factors generally applied to reflect limitations of the data used. RfDs are generally the toxicity value used most often
in evaluating noncancer health effects at Superfund sites. Various types of RfDs are available depending on the critical effect (developmental or other) and
the length of exposure being evaluated (chronic or subchronic). Some of the SLs in these tables also use Agency for Toxic Substances and Disease
Registry (ATSDR) chronic oral minimal risk levels (MRLs) as an oral chronic RfD. Screening toxicity values in an appendix to certain PPRTV assessments
were added to the hierarchy in the fall of 2009. The HEAST RfDs used in these SLs were based upon then current EPA toxicity methodologies, but did not
use the more recent benchmark dose or categorical regression methodologies. Chronic oral reference doses and ATSDR chronic oral MRLs are expressed
in units of (mg/kg-day).

2.3.1.1 Chronic Reference Doses
Chronic oral RfDs are specifically developed to be protective for long-term exposure to a compound. As a guideline for Superfund program risk
assessments, chronic oral RfDs generally should be used to evaluate the potential noncarcinogenic effects associated with exposure periods greater
than 7 years (approximately 10 percent of a human lifetime). However, this is not a bright line. Note, that ATSDR defines chronic exposure as greater

than 1 year for use of their values. The calculator requires the user to select between chronic and subchronic toxicity values.

2.3.1.2 Subchronic Reference Doses

Subchronic oral RfDs are specifically developed to be protective for short-term exposure to a compound. As a guideline for Superfund program risk



assessments, subchronic oral RfDs should generally be used to evaluate the potential noncarcinogenic effects of exposure periods between two
weeks and seven years. However, this is not a bright line. Note, that ATSDR defines subchronic exposure as less than 1 year for use of their values.
The calculator requires the user to select between chronic and subchronic toxicity values.

o 2.3.2 Reference Concentrations

The current, or recently completed, EPA toxicity assessments used in these screening tables (IRIS and PPRTV assessments) define a reference
concentration (RfC) as an estimate (with uncertainty spanning perhaps an order of magnitude) of a continuous inhalation exposure to the human
population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime. It can be derived from a
NOAEL, LOAEL, or benchmark concentration, or using categorical regression with uncertainty factors generally applied to reflect limitations of the data
used. Various types of RfCs are available depending on the critical effect (developmental or other) and the length of exposure being evaluated (chronic or
subchronic). These screening tables also use ATSDR chronic inhalation MRLs as a chronic RfC, intermediate inhalation MRLs as a subchronic RfC and
California Environmental Protection Agency (chronic) Reference Exposure Levels (RELs) as chronic RfCs. Screening toxicity values in an appendix to
certain PPRTV assessments were added to the hierarchy in the fall of 2009. These screening tables may also use some RfCs from EPA's HEAST tables.

o 2.3.2.1 Chronic Reference Concentrations

The chronic inhalation reference concentration is generally used for continuous or near continuous inhalation exposures that occur for 7 years or
more. However, this is not a bright line, and ATSDR chronic MRLs are based on exposures longer than 1 year. EPA chronic inhalation reference
concentrations are expressed in units of (mg/m3). Cal EPA RELs are presented in ug/m3 and have been converted to mg/m3 for use in these screening
tables. Some ATSDR inhalation MRLs are derived in parts per million (ppm) and some in mg/m3. For use in this table all were converted into mg/m3.
The calculator requires the user to select between chronic and subchronic toxicity values.

o 2.3.2.2 Subchronic reference Concentrations

The subchronic inhalation reference concentration is generally used for exposures that are between 2 weeks and 7 years. However, this is not a bright
line, and ATSDR subchronic MRLs are based on exposures less than 1 year. EPA subchronic inhalation reference concentrations are expressed in
units of (mg/m3). Cal EPA RELs are presented in ug/m3 and have been converted to mg/m3 for use in these screening tables. Some ATSDR
intermediate inhalation MRLs are derived in parts per million (ppm) and some in mg/m3. For use in this table all were converted into mg/m3. The
calculator requires the user to select between chronic and subchronic toxicity values.

o 2.3.3 Slope Factors

A slope factor and the accompanying weight-of-evidence determination are the toxicity data most commonly used to evaluate potential human carcinogenic
risks. Generally, the slope factor is a plausible upper-bound estimate of the probability of a response per unit intake of a chemical over a lifetime. The slope
factor is used in risk assessments to estimate an upper-bound lifetime probability of an individual developing cancer as a result of exposure to a particular
level of a potential carcinogen. Slope factors should always be accompanied by the weight-of-evidence classification to indicate the strength of the
evidence that the agent is a human carcinogen.

Oral slope factors are toxicity values for evaluating the probability of an individual developing cancer from oral exposure to contaminant levels over a
lifetime. Oral slope factors are expressed in units of (mg/kg-day)'. When available, oral slope factors from EPA's IRIS or PPRTV assessments are used.
The ATSDR does not derive cancer toxicity values (e.g. slope factors or inhalation unit risks). Some oral slope factors used in these screening tables were
derived by the California Environmental Protection Agency, whose methodologies are quite similar to those used by EPA's IRIS and PPRTV assessments.
Screening toxicity values in an appendix to certain PPRTV assessments were added to the hierarchy in the fall of 2009. When oral slope factors are not
available in IRIS then PPRTVs, Cal EPA assessments, PPRTV appendices or values from HEAST are used.

o 2.3.4 Inhalation Unit Risk

The IUR is defined as the upper-bound excess lifetime cancer risk estimated to result from continuous exposure to an agent at a concentration of 1 ug/m3
in air. Inhalation unit risk toxicity values are expressed in units of (ug/m3)-1.

When available, inhalation unit risk values from EPA's IRIS or PPRTV assessments are used. The ATSDR does not derive cancer toxicity values (e.g. slope
factors or inhalation unit risks). Some inhalation unit risk values used in these screening tables were derived by the California Environmental Protection
Agency, whose methodologies are quite similar to those used by EPA's IRIS and PPRTV assessments. Screening toxicity values in an appendix to certain
PPRTV assessments were added to the hierarchy in the fall of 2009. When inhalation unit risk values are not available in IRIS then PPRTVs, Cal EPA
assessments, PPRTV appendices or values from HEAST are used.

o 2.3.5 Toxicity Equivalence Factors

Some chemicals are members of the same family and exhibit similar toxicological properties; however, they differ in the degree of toxicity. Therefore, a
toxicity equivalence factor (TEF) must first be applied to adjust the measured concentrations to a toxicity equivalent concentration.

The following table contains the various dioxin-like toxicity equivalency factors for Dioxins, Furans and dioxin-like PCBs (Van den Berg et al. 2006), which
are the World Health Organization 2005 values. These TEFs are also presented in the May 2013 fact sheet, "_Use of Dioxin TEFs in Calculating Dioxin
TEQs at CERCLA and RCRA Sites" which references the 2010 EPA report, "Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk
Assessments of 2,3.7,8Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds”

Dioxin Toxicity Equivalence Factors

Dioxins and Furans



TEF
Chlorinated dibenzo-p-dioxins
2,3,7,8-TCDD 1
1,2,3,7,8-PeCDD 1
1,2,3,4,7,8-HxCDD 0.1
1,2,3,6,7,8-HxCDD 0.1
1,2,3,7,8,9-HxCDD 0.1
1,2,3,4,6,7,8-HpCDD 0.01
OCDD 0.0003
Chlorinated dibenzofurans
2,3,7,8-TCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
1,2,3,4,7,8-HxCDF 0.1
1,2,3,6,7,8-HxCDF 0.1
1,2,3,7,8,9-HxCDF 0.1
2,3,4,6,7,8-HXCDF 0.1
1,2,3,4,6,7,8-HpCDF 0.01
1,2,3,4,7,8,9-HpCDF 0.01
OCDF 0.0003
PCBs
IUPAC No. Structure
Non-ortho 77 3,3'4,4'-TetraCB 0.0001
81 3,4,4'5-TetraCB 0.0003
126 3,3',4,4',5-PeCB 0.1
169 3,3',4,4',5,5'-HxCB 0.03
Mono-ortho 105 2,3,3',4,4'-PeCB 0.00003
114 2,3,4,4'5-PeCB 0.00003
118 2,3',4,4'5-PeCB 0.00003
123 2'.3,4,4',5-PeCB 0.00003
156 2,3,3'4,4',5-HxCB 0.00003
157 2,3,3',4,4'5'-HxCB 0.00003
167 2,3',4,4',5,5'-HxCB 0.00003
189 2,3,3'4,4'5,5-HpCB 0.00003
Di-ortho* 170 2,2',3,3',4,4'5-HpCB 0.0001
180 2,2',3,4,4'5,5-HpCB 0.00001

* Di-ortho values come from Ahlborg, U.G., et al. (1994), which are the WHO 1994 values from Toxic equivalency factors for dioxin-like PCBs: Report on
WHO-ECEH and IPCS consultation, December 1993 Chemosphere, Volume 28, Issue 6, March 1994, Pages 1049-1067.

Carcinogenic polycyclic aromatic hydrocarbons

Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons (EPA/600/R-93/089, July 1993), recommends that a toxicity
equivalency factor (TEF) be used to convert concentrations of carcinogenic polycyclic aromatic hydrocarbons (cPAHs) to an equivalent concentration of
benzo(a)pyrene when assessing the cancer risks posed by these substances from oral exposures. These TEFs are based on the potency of each
compound relative to that of benzo(a)pyrene. For the toxicity value database, these TEFs have been applied to the toxicity values. Although this is not in
complete agreement with the direction in the aforementioned documents, this approach was used so that toxicity values could be generated for each cPAH.
Additionally, it should be noted that computationally it makes little difference whether the TEFs are applied to the concentrations of cPAHs found in
environmental samples or to the toxicity values as long as the TEFs are not applied to both. However, if the adjusted toxicity values are used, the user will
need to sum the risks from all cPAHs as part of the risk assessment to derive a total risk from all cPAHs. A total risk from all cPAHs is what is derived when
the TEFs are applied to the environmental concentrations of cPAHs and not to the toxicity values. These TEFs are not needed and should not be used with
the Cal EPA Inhalation Unit Risk Values used, nor should they be used when calculating non-cancer risk. See FAQ no. 14.

The following table presents the TEFs for cPAHs recommended in Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic
Hydrocarbons.

Toxicity Equivalency Factors for Carcinogenic Polycyclic Aromatic Hydrocarbons

Compound TEF
Benzo(a)pyrene 1.0
Benz(a)anthracene 0.1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
IChrysene 0.001
Dibenz(a,h)anthracene 1.0
Indeno(1,2,3-c,d)pyrene 0.1




. 2.4 Chemical-specific Parameters

Several chemical specific parameters are needed for development of the SLs.

o 2.4.1 Sources

Many sources are used to populate the database of chemical-specific parameters. They are briefly described below.

The Estimation Programs Interface (EPI) Suite™ was developed by the US Environmental Protection Agency's Office of Pollution Prevention and
Toxics and Syracuse Research Corporation (SRC). These programs estimate various chemical-specific properties. The calculations for these SL
tables use the experimental values for a property over the estimated values.

EPA Soil Screening Level (SSL) Exhibit C-1.

WATERS, which has been replaced with WATER.

Syracuse Research Corporation (SRC). 2005. CHEMFATE Database. SRC. Syracuse, NY. Accessed July 2005.

Syracuse Research Corporation (SRC). 2005. PHYSPROP Database. SRC. Syracuse, NY. Accessed July 2005.

Yaws' Handbook of Thermodynamic and Physical Properties of Chemical Compounds. Knovel, 2003.
(http://www.knovel.com).

EPA Soil Screening Level (SSL) Table C.4 (http://www.epa.gov/superfund/health/conmedia/soil/index.htm).

Baes, C.F. 1984. Oak Ridge National Laboratory. A Review and Analysis of Parameters for Assessing Transport of Environmentally Released
Radionuclides through Agriculture. http://homer.ornl.gov/baes/documents/orni5786.html. Values are also found in Superfund Chemical Data Matrix
(SCDM)

(http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm).

NIOSH Pocket Guide to Chemical Hazards (NPG), NIOSH Publication No. 97-140, February 2004. (http://www.cdc.gov/niosh/npg/npg.html).

CRC Handbook of Chemistry and Physics . (Various Editions)

Perry's Chemical Engineers' Handbook (Various Editions).McGraw-Hill. Online version available

at:http://www.knovel.com/web/portal/browse/display? EXT KNOVEL_DISPLAY_bookid=2203&VerticallD=0. Green, Don W.; Perry, Robert H.
(2008).

Lange's Handbook of Chemistry (Various Editions). Online version available at:http://www.knovel.com/web/portal/browse/display?
EXT_KNOVEL_DISPLAY_bookid=1347&VerticallD=0. Speight, James G. (2005). McGraw-Hill.

U.S. EPA 2004. Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal
Risk Assessment) Final. OSWER 9285.7-02EP. July 2004. Document and website http://www.epa.qgov/oswer/riskassessment/ragse/index.htm".

The ARS Pesticide Properties Database: U.S. Department of Agriculture, Agricultural Research Service. 2009. Document and website
http://www.ars.usda.gov/services/docs.htm?docid=14199".

The PubChem website published by the National Center for Biotechnology Information, U.S. National Library of Medicine, 8600 Rockville Pike,
Bethesda, MD20894, USA.

The Hazardous Substance Data Bank (HSDB) website published by the U.S. National Library of Medicine 8600 Rockville Pike, Bethesda, MD
20894 National Institutes of Health, Health & Human Services.

The Agency for Toxic Substances & Disease Reqistry (ATSDR) Toxicological Profiles. Agency for Toxic Substances and Disease Registry, 4770
Buford Hwy NE, Atlanta, GA 30341.

o 2.4.2 Hierarchy by Parameter

Generally, the hierarchies below will work for organic and inorganic compounds.

Organic Carbon Partition Coefficient (K,;) (L/kg). Not applicable for inorganics. EPI estimated values; SSL, Yaw estimated values; EPI experimental
values; Yaw Experimental values.

Dermal Permeability Coefficient (Kp) (cm/hour). EPI estimated values; RAGS Part E.
Effective Predictive Domain (EPD). Calculated based on RAGS Part E criteria for MW and log Kow.
Fraction Absorbed (FA). RAGS Part E Exhibit B-3; Calculated.

Molecular Weight (MW) (g/mole). PHYSPROP; EPI; CRC89; PERRY; LANGE; YAWS.



6. Water Solubility (S) (mg/L at 25 °C, unless otherwise stated in the source.). PHYSPROP; EPI experimental values; CRC; YAWS experimental values;
PERRY; LANGE; Yaws estimated values; EPI estimated values; PHYSPROP.

7. Unitless Henry's Law Constant (H' at 25 °C, unless otherwise stated in the source.). PHYSPROP; EPI experimental values; YAWS experimental values;
EPI group-estimated values; EPI bond-estimated values; PHYSPROP.

8. Henry's Law Constant (atm-m3/mole at 25 °C, unless otherwise stated in the source.). PHYSPROP; EPI experimental values; YAWS experimental
values; EPI group-estimated values; EPI bond-estimated values; PHYSPROP.

9. Diffusivity in Air (D;,) (cm?/s). WATERS equations.
10. Diffusivity in Water (D;,,) (cmzls). WATERS9 equations.
11. Fish Bioconcentration Factor (BCF) (L/kg). EPI experimental values; EPI estimated values.
12.  Soil-Water Partition Coefficient (K;) (cm3/g). SSL; BAES.
13. Density (g/cm3). CRC; PERRY; LANGE; IRIS.
14. Melting Point (MP °C). PHYSPROP; EPI experimental values; CRC; Perry; Lange; EPI estimated values.

15. log Octanol-Water Partition Coefficient (logKow). EPI experimental values; YAWS experimental values; EPI estimated values; Yaws estimated values.

3. Using the RSL Tables

The "Generic Tables" page provides generic concentrations in the absence of site-specific exposure assessments. These concentrations can be used for:

Prioritizing multiple sites or operable units or areas of concern within a facility or exposure units
« Setting risk-based detection limits for contaminants of potential concern (COPCs)

« Focusing future site investigation and risk assessment efforts (e.g., selecting COPCs for the baseline risk assessment)

Identifying contamination which may warrant cleanup

« Identifying sites, or portions of sites, which warrant no further action or investigation

Initial cleanup goals when site-specific data are lacking

Generic SLs are provided for multiple exposure pathways and for chemicals with both carcinogenic and noncarcinogenic effects. A Summary Table is
provided that contains SLs corresponding to either a 1076 risk level for carcinogens or a Hazard Quotient (HQ) of 1 for non-carcinogens. The summary

"n" after the SL. The Supporting Tables provide SLs
corresponding to a 1076 risk level for carcinogens and an HQ of 1 for noncarcinogens. Site specific SLs corresponding to an HQ of less than 1 may be
appropriate for those sites where multiple chemicals are present that have RfDs or RfCs based on the same toxic endpoint. Site specific SLs based upon a
cancer risk greater than 1076 can be calculated and may be appropriate based upon site specific considerations. However, caution is recommended to
ensure that cumulative cancer risk for all actual and potential carcinogenic contaminants found at the site does not have a residual (after site cleanup, or
when it has been determined that no site cleanup is required) cancer risk exceeding 104, Also, changing the target risk or HI may change the balance
between the cancer and noncancer endpoints. At some concentrations, the cancer-risk concerns predominate; at other concentrations, noncancer-HI
concerns predominate. The user must take care to consider both when adjusting target risks and hazards.

table identifies whether the SL is based on cancer or noncancer effects by including a "c" or

Tables are provided in either MS Excel or in PDF format. The following lists the tables provided and a description of what is contained in each:

« Summary Table - provides a list of contaminants, toxicity values, MCLs and the lesser (more protective) of the cancer and noncancer SLs for resident
soil, industrial soil, resident air, industrial air and tapwater.

» Residential Soil Supporting Table - provides a list of contaminants, toxicity values and the cancer and noncancer SLs for resident soil.

Industrial Soil Supporting Table - provides a list of contaminants, toxicity values and the cancer and noncancer SLs for industrial soil.

« Residential Air Supporting Table - provides a list of contaminants, toxicity values and the cancer and noncancer SLs for resident air.

Industrial Air Supporting Table - provides a list of contaminants, toxicity values and the cancer and noncancer SLs for industrial air.

» Residential Tapwater Supporting Table - provides a list of contaminants, toxicity values, MCLs and the cancer and noncancer SLs for tapwater.

. 3.1 Developing a Conceptual Site Model

When using generic SLs at a site, the exposure pathways of concern and site conditions should match those used in developing the SLs presented here. (Note,
however, that future uses may not match current uses. Future uses are potential site uses that may occur in the future. At Superfund sites, future uses should
be considered as well as current uses. RAGS Part A, Chapter 6, provides guidance on selecting future-use receptors.) Thus, it is necessary to develop a
conceptual site model (CSM) to identify likely contaminant source areas, exposure pathways, and potential receptors. This information can be used to
determine the applicability of SLs at the site and the need for additional information. The final CSM diagram represents linkages among contaminant sources,
release mechanisms, exposure pathways, and routes and receptors based on historical information. It summarizes the understanding of the contamination
problem. A separate CSM for ecological receptors can be useful. Part 2 and Attachment A of the Soil Screening Guidance for Superfund: Users Guide (EPA
1996) contains the steps for developing a CSM.



As a final check, the CSM should address the following questions:

o Are there potential ecological concerns?
o |s there potential for land use other than those used in the SL calculations (i.e., residential and commercial/industrial)?
o Are there other likely human exposure pathways that were not considered in development of the SLs?

o Are there unusual site conditions (e.g. large areas of contamination, high fugitive dust levels, potential for indoor air contamination)?
The SLs and later PRGs may need to be adjusted to reflect the answers to these questions.

Below is a potential CSM of the quantified pathways addressed in the SL Tables.

PRIMARY PRIMARY SECONDARY SECONDARY EXPOSURE RECEPTOR
SOURCES RELEASE SOURCES RELEASE MEDIA
MECHANISM MECHANISM
Resuspension Exposure | Resident Outdoor Indoor | Comp. | Const. Recreator
And Al Rout Work Worker | Worker | Work
Volatilization oute 'orker 'orker lorker 'orker
Inhalation
Infiltration Groundwater/ Exposure | Resident | Outdoor Indoor | Comp. | Const. Recreator
And Surface Water Route Worker Worker | Worker | Worker
Percolation T
! Ingestion
i
3 Inhalation
i Dermal
Chemical ‘Re\ease or ‘ I i .
Handling Spill Soils/Sediment T Exposure | Resident ‘Qutdoor Indoor | Comp. | Const. Recreator
Area \—1 \—:—I == Route Worker Worker | Worker | Worker
i 3 Ingestion
e ; Inhalation
Dermal
Exposure | Resident Outdoor Indoor | Comp. | Const. Recreator
Route Worker Worker | Worker | Worker
Conceptual Site Model of Quantified Exposure Pathways for Regional Screening Levels.
Black lines are direct exposure routes. Fish
Dashed black lines are indirect exposure routes.

. 3.2 Background

EPA may be concerned with two types of background at sites: naturally occurring and anthropogenic. Natural background is usually limited to metals whereas
anthropogenic (i.e. human-made) “background” includes both organic and inorganic contaminants.

Please note that the SL tables, which are purely risk-based, may yield SLs lower than naturally occurring background concentrations of some chemicals in
some areas. However, background considerations may be incorporated into the assessment and investigation of sites, as acknowledged in existing EPA
guidance. Background levels should be addressed as they are for other contaminants at CERCLA sites. For further information see EPA's guidance Role of
Background in the CERCLA Cleanup Program, April 2002, (OSWER 9285.6-07P) and Guidance for Comparing Background and Chemical Concentration in Soil
for CERCLA Sites, September 2002, (OSWER 9285.7-41).

Generally EPA does not clean up below natural background. In some cases, the predictive risk-based models generate SL concentrations that lie within or even
below typical background concentrations for the same element or compound. Arsenic, aluminum, iron and manganese are common elements in soils that have
background levels that may exceed risk-based SLs. This does not mean that these metals cannot be site-related, or that these metals should automatically be
attributed to background. Attribution of chemicals to background is a site-specific decision; consult your regional risk assessor.

Where anthropogenic “background” levels exceed SLs and EPA has determined that a response action is necessary and feasible, EPA's goal will be to develop
a comprehensive response to the widespread contamination. This will often require coordination with different authorities that have jurisdiction over the sources

of contamination in the area.

. 3.3 Potential Problems

As with any risk based screening table or tool, the potential exists for misapplication. In most cases, this results from not understanding the intended use of the
SLs or PRGs. In order to prevent misuse of the SLs, the following should be avoided:

o Applying SLs to a site without adequately developing a conceptual site model that identifies relevant exposure pathways and exposure scenarios.
o Not considering the effects from the presence of multiple contaminants, where appropriate.

o Use of the SLs as cleanup levels without adequate consideration of the other NCP remedy selection criteria on CERCLA sites.

o Use of SL as cleanup levels without verifying numbers with a toxicologist or regional risk assessor.

o Use of outdated SLs when tables have been superseded by more recent values.

o Not considering the effects of additivity when screening multiple chemicals.



o Applying inappropriate target risks or changing a cancer target risk without considering its effect on noncancer, or vice versa.
o Not performing additional screening for pathways not included in these SLs (e.g,. vapor intrusion, fish consumption).

o Adjusting SLs upward by factors of 10 or 100 without consulting a toxicologist or regional risk assessor.

4. Land Use Descriptions, Equations and Technical Documentation

The SLs consider human exposure to individual contaminants in air, drinking water and soil. The equations and technical discussion are aimed at developing
risk-based SLs or PRGs. The following text presents the land use equations and their exposure routes. Table 1 presents the definitions of the variables and

their default values. Any alternative values or assumptions used in developing SLs on a site should be presented with supporting rationale in the decision
document on CERCLA sites.

. 4.1 Resident Soil

4.1.1 Noncancer-child
The residential soil land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil,

365 days
THQ=AT, o [WXED’“"- (6 years)]XBWra&c (15 kg)
Slos s e e imgigl =
ressmlncmgc( ) = 350 days - . . RBA - 200 mg K1D‘akg
res-c |~ year res-c (B years) o T Sres-c day Tmg
01 kg-day
o dermal contact with soil,
365 days
THQxAT,_ [7‘3” E0 - 6 years)]xBWres_c (15 kg)
SLres-soiI—nc—der-c(mg’fkg) = = 7 ) = -
EF, .| =28 |«eD (6 years)x xSA O |<AF <10 xaBS x -9
res-c ear res-c res-c day res-c ) d" Tmg
! R0, [—M9_|xclaBS o
0| kg-day

o inhalation of volatiles and particulates emitted from soil,

365 days
. THOxAT [WxEDres_:(E years)]
Sligs-soiknc-inh-c (mgfkg) -
350 days 24 hours 1 day 1 1 o 1
EFres-c[ year ]XEDres-c (B years)<ET o, [ day ]"[24 hourst # e 3
RfC mf/ VF || PEF, |2
m) [ Vs|ig| "o w| kg
o Total.
- 1
SLygs soikne-tot-c (Mk) = 1 = T : T
5L SL SL

res soil-nc-ing-c res-soi-nc-der-c res-soiknc-inh-c

4.1.2 Noncancer-adult
The residential soil land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil,

365 d
THQ=AT, . [ﬁxEDm(za years)])tBW (80 kg)

. — year res-a
O (mgdkg) =
HEoiknc-g: Y 350 days RBA 100 mg ). 10°%kg
EF = 1" [xED, (26 years)x —————=IRS =¥
res-a year res RID [ mg ] res-a day 1mg
0| kg-day
o dermal contact with soil,
THQ=AT 365 days e (26 xBW. . _ (B0 k
8 % res-a| ~ year res (28 years) resa (80 ko)
res-soil-nc-cier.a(mg 9) i n 360 days - (25 )x 1 @ 5032 cm2 b 0.07 my " 1D'Bkg
res-a gt res \-2 YEAIE Ares-a da res-a 5 4 Im
! [R‘fDo[k =2 ]xGlABs] £ em ¢
g-gay

o inhalation of volatiles and particulates emitted from soil,



365 days

THQxAT, _ [ ==

*ED,, (26 yea rs)]
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350 days 24 hours 1 day 1 1 * 1
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+ +
Sl‘res-snil-n c-ing-a SLressoil-n c-dera Sl‘res-soil-nc-inh-a

4.1.3 Carcinogenic

The residential soil land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil,

TR=AT

365 days
res|” yea

xLT(70 yaars)]

sL
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TR*AT, o [@%ﬂgy_s *LT (70 ye afs)]
Slyes-soikca-der (MO/ka) = K
CSF [—"‘9 ]
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4.1.4 Mutagenic

The residential soil land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil,
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4.1.5 Vinyl Chloride - Carcinogenic

The residential soil land use equations, presented here, contain the following exposure routes:




o incidental ingestion of soil,
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-
8 [35,?50 mg) _ BW . . (15 ka)
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4.1.6 Trichloroethylene - Carcinogenic and Mutagenic

The residential soil land use equations, presented here, contain the following exposure routes:

o incidental ingestion of soil,
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A number of studies have shown that inadvertent ingestion of soil is common among children 6 years old and younger (Calabrese et al. 1989, Davis et al.
1990, Van Wijnen et al. 1990). Therefore, the dose method uses an age-adjusted soil ingestion factor that takes into account the difference in daily soil
ingestion rates, body weights, and exposure duration for children from 1 to 6 years old and others from 7 to 26 years old. The equation is presented below.
This health-protective approach is chosen to take into account the higher daily rates of soil ingestion in children as well as the longer duration of exposure
that is anticipated for a long-term resident. For more on this method, see RAGS Part B.

4.1.7 Supporting Equations

o Child
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. 4.2 Composite Worker Soil
This land use is for developing industrial default screening levels that are presented in the Generic Tables.
4.2.1 Noncancer
The composite worker soil land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil,
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4.2.2 Carcinogenic
The composite worker soil land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil,
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« 4.3 Outdoor Worker Soil
The outdoor worker soil land use is not provided in the Generic Tables but SLs can be created by using the Calculator.
4.3.1 Noncancer
The outdoor worker soil land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil,
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o inhalation of volatiles and particulates emitted from soil,
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ow-soiknc-ing ow-soil-nc-inh

4.3.2 Carcinogenic

The outdoor worker soil land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil,

TReAT,,, [ﬁ%xu (70 yea rs)] xBW,, (80 kg)

SLgw-soil-ca-ing (mg/kg) =

1
days myg mg. 109 kg
EF (225 yearJ‘EDUW (25 !rears)xCSFo [kg-dayJ *RBAXIR [100 day x| Ty

o dermal exposure,

365 days
TReAT, [-_Hixu(m years)]XEiWOW (B0 kg)

24 huurs]x [m ]x 3 3
RfC y a2 e ] S s
m? 5| kg ¥l ke

SLow-soil-ca-der (moskg) = ™

GIABS day

cro

o inhalation of volatiles and particulates emitted from soil,

365 days
year

TRxATOW[ LT (70 years)]

-1
CaF || —ler
days 0 [kg-day] 3527 em? 0.12 mg
EF [225 W]xEDW(zs years) x| — 2 [<SA_ xAF 5 | *ABS x|

10 kg
mg

N’

SLmwr-soil-ca-inh (mg"kg) -

-1
days 8 hours 1 day Hg 1000 pg 1
EF [225 Year]xEDM (25 yaars}xETow[ = ]x[—% hsurs]an[43 | et 3\]+

o Total.

_ 1
SLow.soil-ca-tot (MIKE) = 1 3 3

+ +
SL SL SL

ow-soil ca-ing ow-soil-ca-der ow-soil-ca-inh

« 4.4 Indoor Worker Soil

The indoor worker soil land use is not provided in the Generic Tables but SLs can be created by using the Calculator.

4.4.1 Noncancer
The indoor worker soil land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil,

365 days
year

days 5 REA 5 mg ) (10° kg
EFiW[ZSEI Year]xEDiw(ZS years) W lRiW[SDd_ag;r] [ g
0| kg-day

THGXATM_a[ *EDy, (25 years)]xewm (80 ka)

SLiwr-soil-n c-ing [m 9""9) i

o inhalation of volatiles and particulates emitted from soil,



365 days

HO=AT.
THQ=AT, [ o

<ED,,, (25 years)]

S"I’i\o\pl-~soii-r1 c-inh [mg"kg) =

1 - 1 & 1

days - 8 hours 1 day
EF; [250 ]xED (25 years) ETM,[ Tay J:[

o Total.

SLiw-soil-nc-tot (MIke) = 1 T
SL

+
iw- soil-nc-ing Sl'iw-t;ml— ne-inh

4.4.2 Carcinogenic

The indoor worker soil land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil,

TR=AT,,, [—3559”33‘9

LT (70 years)]xaw (80 kg)

Sliw-soik-ca-ing (M8%9) =

: days . mg )| mg ), [10° ke
EF., [250 year]xED (25 years) xCSF, [ day] *RBAXIR, [SDd il

o inhalation of volatiles and particulates emitted from soil,
365 days
TR=AT, . [—qu (70 )rears)]

74 hours]x [m ] 3 3
RFC y m” m”
‘3] |vr, kg] PEFw[kg

S"I’i\o\r-'so'rl-u:aw-inh [mg.-kg) -

+

1

=
days 3 : 8 hours 1 day vy ‘iDDﬁ ug 1
EF; [250 ]xEDIw(za years)xEqw[ day J [24 hours} IUR[/ — —
VFS | PEw|ig

o Total.

SLiw-soil-ca-tot (MI/ke) = 1 T
SL

+
iw- soil-ca-ing Sl'iw-t;ml— ca-inh

. 4.5 Construction Worker Soil

The construction worker soil land use is not provided in the Generic Tables but SLs can be created by using the Calculator. The construction land

use is described in the supplemental soil screening guidance. This land use is limited to an exposure duration of 1 year and is thus, subchronic.

Other unique aspects of this scenario are that the particulate emission factor (PEF) is based on mechanical disturbance of the soil and a special

addressed: standard vehicle traffic and other than standard vehicle traffic (e.g. wind, grading, dozing, tilling and excavating). In general, the intakes

and contact rates are all greater than the outdoor worker. Exhibit 5-1 in the supplemental soil screening guidance presents the exposure

parameters.
4.5.1 Noncancer for Standard Vehicle Traffic
The construction worker soil land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil,

50 weeks 7 days
THO=AT,,.a [EWme woerEDcw (1 year)]xE!Ww (80 kg)
SLcw-soiI-nc-ing (mgfkg) i 50 weeks 5 days RBA mg 108 kg
EF':W [EWCWWXDWCW TR ] B, [‘! year)ximg>c|Few‘r [ﬁﬂm]x[ 75 ]
0| kg-day
o dermal exposure,
50 weeks 7 days
. THQ:ATcw_a[EWCW i x = SLLED,, (1 Year)]xEchw (80 kg)
SLow-soiknc-der (MA/kg) =
2
50 weeks 5 days 1 3527 cm 0.3 mg 10°® kg
EF [EW =DW ]xED (1 year)x x3A [ ]XAF [ ]xABS [ ]
oW oW oW = oW CW d
year week RID, <GIABS day — 1 mg

o inhalation of volatiles and particulates emitted from soil,




50 weeks 7 days
THQ‘ATW-a[EWCW‘“ﬁ?F“‘W“EDW (1 ysar)]

s]‘l:\'\r-'soil-nc-inh (mg)kg) =

50 weeks 5da 8 hours 1da
B [Ewcw—xnw —E]xEDcw (1 year)xET,,, ( ] [ H

” ) ;
year week day 24 hours RfC[ /3] [ ] — [m_3]
st | kg

o Total.

- 1
SLow-soiknc-tot (MO/kE) = i 3 3

SL

+ +
cw-soil-nc-ing SLcw-soil-nc-der SLchsoiI-noinh

4.5.2 Carcinogenic for Standard Vehicle Traffic

The construction worker soil land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil,

TRXAT [355 days
cw year

=LT(70 years)] BW,,, (80 kg

SLcwr-soil-cz-)-ing(mg‘mg) &

O year ov day 1 mg

s b
50 weeks 5 days my mg 10 kg
EFM [EW —=DW T ]xEDCWU year)foSFo [kg—day] xRBA:IRcw [330 _._“]:[_H__.]
o dermal exposure,

TR*AT, [3EjedaY3~LT(?u years)]xaw (80 kg)

SLcw-suil—ca—der (mgfkg) =

-1

50 week 54 CSF"[kgnLgav] 3527 cm? 03 10® k
weeks ays : C 3 mg q
EFN [EWCW = R ]xEDcw (1 year)= — i — xSACW[ Ty J m[ ]xABsdx[ ]

o inhalation of volatiles and particulates emitted from soil,

365 days
TR=AT,,, [qu(?n years)]

SLew.soikca-inh (M) =
50 weeks 5 days B8 hours| (_1day 1000 pg ., 1 1
T x|UR (P +
EFew [EWC“’ year “DWew week ]:ED (1 year)<ET,,, { day ] {24 hnurs] UR[/ ] [ m
Ve e PERE Y
o Total.
SL = ]
cw-soil-ca-tot (mgfkg) iy 7 = 7 = 7
SLC\o\c\-soiI-ca-ing SLm-soi!-ca-der SLchSDil-CaAiﬂh
4.5.3 Noncancer for Other than Standard Vehicle Traffic
The construction worker soil land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil,
50 weeks 7 days
THO*AT,,, [EWN—WX = *EDgy (1 year)]XEchw (80 ko)
SLow-soikncing (MO49) = 50 weeks 5 days REA g). (10 kg
F atce sy it Bni] 14 1 e L A R
s [ Zym o, 0220, (1 o, (02 ) [ e
0| kg-day
o dermal exposure,
S0 weeks 7 days
THO*AT,,, . [EWCW W’T%%‘Eﬂcw (1 yasr)]xEIch (80 kg)
SLow-soiknc-der (MA/kg) =
2 8
50 weeks 5 days 1 3527 cm 0.3 mg 10 kg
EF [EW DWW ]xED (1 year)x =S4 [ }XAF [ ]XABS X[—J
=% =" o oW oW CW P d
year week RID M ). GiABS day . 1 mg
0| kg-day

o inhalation of volatiles and particulates emitted from soil,



S0 weeks 7 days
year week

THQ=AT . o [E\NCW

Skew-soiknc-inh (Maka) =

xED_, (1 ysar)]

+ 1

50 weeks 5 days 8 hours 1 day
F 2L WEEKS L DW x 1 x
E W[EW'-‘W year cw week] EDW( year) ETow [ day J [24 hours
o Total.
SL mafkg) = d
cw-soil-nt-tnt( 9/ g) 1 . 1 = 1
Sl‘r.:w-soil-nt»ins;] SLcw-soil-nc-der SLchsoiI-noinh

4.5.4 Carcinogenic for Other than Standard Vehicle Traffic

The construction worker soil land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil,

TRxAT,, [35iedaysx;.r(?0 years)] BW,,, (80 ko)

a1

3
m
k_] pEFSC[kg]

Slew-soik-ca-ing (mo/kg) =

o inhalation of volatiles and particulates emitted from soil or sediment,

7 -6
50 weeks 5 days my mg 10 kg
EF EwW  ———x =ED 1 year)=CSF =RBAxIR 330 x
'5’”[ O¥  year Crx week] ew (1 ye2) °[kg—day] C"’"[ day 1 mg
o dermal exposure,
TR*AT, [3Ejedaysx|_7(m years)]xaw (80 kg)
SLcw-suil—ca—der (mgfkg) = -1
F [._..mg 2.
50 weeks 5 days 0| kg-day 3527 ¢ 0.3 mg 10 kg
EF [EWM i Won Weedk ]xEDcw (1 year)= e *SAow | oy — | AFow 2 x ABS < T
o inhalation of volatiles and particulates emitted from soil,
TR*AT, [asie#*” (70 years)]
Slew-soik-ca-inh (M8/k@) =
4
50 weeks 5 days 8 hours| (_1day M 1000 pg |, 1 1
EFCW[EWW WGy o ]xeocw (1 year)xET,,, [ = ] [24 hm] IUH[/ ] [ S ——
VF. W PEF'.. T
o Total.
= 1
SLcw-soil-ca-tat (mgfkg) i 7 + 7 » 7
SLCW-SO”-CS-iI‘Ig SLm-soii-ca-der SLCWASDil-Ca-iﬂh
. 4.6 Recreator Soil or Sediment
4.6.1 Noncancer - Child
The recreator soil or sediment land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil or sediment,
365 days
. ( ] THQKATrac-c{ year "EDrec-c(5’95"3)]’< hec-c (15 k9)
L - . molkg) =
rec-soil-nc-ing-c \M9*4 5
e [daj]xso ec‘c(y&ars)xLleSmoc[m_mg]xm kg
year r RID mg day Tmg
0 kg-day
o dermal contact with soil or sediment,
365 days
( ) THQXATrac-c[ year *EDrgc-c (years)]x rec-c (15 kg)
SL . mgkg) =
rec-soil-nc-der-c \ M99
o [days]xED Tyl 1 sa |B3em?) e [02mg), amg . 105kg
rec-c| year rec-c RfD g Vsians rec-c day rec-c| 2 d Tmg
Ol kg-day



365 days
THQ=AT, [_foorem (years)]

SI'ret:-soil-n c-inh-c [:m gfkg) e

= E

days hours 1 day 1 1 1
EFrec-c [Yaar]xEDrec-c(l‘ears)"ETrec-c [ day ]*[24 hours]x g = =3 + =3
RfC 4‘3 VF, PEF,,

o Total.

_ 1

Sligc-saikne-tot-c (MOKE) ] 1 1

+ +
SLre c-soilne-ing SLrecAsniI-nc‘d er SLre c-soilnc-inh

4.6.2 Noncancer - Adult
The recreator soil or sediment land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil or sediment,

THQ=AT

365 days
rec-a

W*EDrec-a (yea ’3)] *BWg .4 (60 kg)

-B
days | 5 RBA = 100 mg |, 10" kg
W] EDrec.a (¥ears) W msrec-a[ day ] mg

o

Sl

rec-soil-nc-ing-a (mg!kg) =
rac-a[

kg-day

o dermal contact with soil or sediment,

THQ=AT

365 days
rec-a ( rec-a (80 ka)

sy *ED g (years)]XEiW

SLigc soilne der-a (mg/kg) =

days),, i 1 N 6032 cm? | 0.07 mg), ape . 10°%kg
EFF?C-S [Year] EDI’GC‘S (years) mg SAleo-a[ day ] AFTSC-G[ sz l“!"%leil 1mg
RO, | gy | 761488

o inhalation of volatiles and particulates emitted from soil or sediment,

365 days
N THOxAT, [Wxﬁoma (Years)]

rec-soil-nc-inh-a [:m g!kg) =

days hours 1 day 1 1 & 1
Efioc-a [YeaerEDrec-a(Years)"ETrac—a [ day ] [24 hours]x % A 3
Rfc| ™9 m m

o Total.

1
1 o 1 n 1
s"reo-soii-no-der—a St

SL mgkg) =

rec-soil-nc-tot-a (

SL

rec-soil-nc-ing-a rec-soil-nc-inh-a

4.6.3 Carcinogenic

The recreator soil or sediment land use equation, presented here, contains the following exposure routes:

o incidental ingestion of soil or sediment,

365 days
year

-1 ]
mg g o [ma 10%kg
CSFD[kg-day] RBA 'Fsrec-adj[kg]x[ i

TRxAT [

e *LT (70 yea rs)]

s:'"re'r:-soil-ca-ir'sg (mgfkg) =

where:

x days 200 myg " days 100 mg
my EDyg . (Years)<EF .. [ygar]xmsrec-:[ day ) ED, .o (years)<EF, [year “RSec.a day
= +

IFS, it
rec-adj [ kg ] BW . (15 ka) BW ..., (60 ka)

o dermal contact with soil or sediment,



TRXAT,, [385 days
year

%LT (70 ye ars)]

SLret-soil-c&dar(mg‘fkg:* s
mg
CSFD[kg‘ -

B
] mg 10"k
—hes — xDFSrsc—adj [—-——] xABSd X[Tg.-—}

where:
2
days 2373 cm 02mg
EDygc ¢ (yoars)xEFec o [Fa_r-] *SArec.c [T] xAfrecc [Ej“]
I
mg_ Wige.c (15 ko)
P Srecadi{ig ) = d 6032 om? 007
ays 07 myg
EDye o (years) xEFec 5 [ year] XSAI'BC'a[ day ]"N:rec-a [ ) ]
BW .. (80 k)

o inhalation of volatiles and particulates emitted from soil or sediment,

TR=AT

365 d ays
rec

xLT(70 years)]

SLe c-soil-ca-inh (mgka) =

M 1000 pg days 1 1 hours 1da
IUR(/] [ X EF g —Lyear x [m3]+ [nﬁ] <EDygc (years)xETyg . | S | AR
VF, PEF,

kg kg

o Total.

_ 1
SLyg - soil-ca-tot (MOkD) = 7 7 T

2
SL sL

*
rec-soi-ca-ing rec-soil-ca-der SLre c-soil-ca-inh

4.6.4 Mutagenic
The recreator soil or sediment land use equation, presented here, contains the following exposure routes:
o incidental ingestion of soil or sediment,

TRRATreC

=1 5
mg mg kg
CSF, [kgday] *REAXIFSM, adj [ ]

[:55 days =LT (70 years)J
yea

SL

rec-soil-mu-ing (ma/kg) =

whera:
o days 200 mg |, y
EDy 5 (years) EFD-E[yea,]xIRSD-E[ S J 10
+
BWy 5 (15 kg)
ED, ¢ (years):EFM[ ]xm% [ Ja
+
BW. (15 ka)
Lk = 26
IFSMec.adj [ﬁ] =

u days|, 100 mg ],
EDg 15 (years) EFE15[Ye ] |RSB15[ Tay ] 3
+
BW;_;q (B0 ka)

4 days ) 100 mg |,
ED;g. 55 (years) E1aza[,aa,J 'Rsla-ze[ 5o ] 1
BW, g o (80 ko)

o dermal contact with soil or sediment,



TR*AT o

Slyec-soikmu-der (MIka) = T

CSF, [ 5
kg-day mg 107kg
xDFSM : =ABS =
GIABS 'Ec'adJ[kg 4 Tmg

365 days
[e— LT(70 years)]

where:
et
BW.(15ka) ¥
St )t = e i
DFSMrec-adj [r:_:] = BVYo.5 (15 kg) *

crm

2
i days 0.07 mg B032 cm
EDg.1g (years)xEFg 5[ — ]xAFE 16 [_2_] *SAz 15 [—day ]x3
+
B4 (60 ko)

days 007 mg
EDyp.25 (years) xEFjg. 25[3,93,] Aﬁs-zs[ 3 ]"5"”““-:»2%3[—da!lr

BW, 5.5 (80 ko)

o inhalation of volatiles and particulates emitted from soil or sediment,

TR=AT

365 days
rec| " yea

=LT (70 yea rs)]

Sltec-soilmu-inh (mo/kg) =

-1
i 1 1 (1000 pg
IUR[ABJ x = = [ —
VE M| peF, [T
s kg w kg
¥ hours 1 day
[EDD 2 (years)<Efy 5 [yea ]xETU 2 [ day ] [24 hours )
x days hours| [ 1day |
[ED? UL AL S[ysar] ET26 [ day J [24 hours] 3]+
days hours 1day .
[EDB 16 (vears)=<EF, 515[,,93 ] -1 [ da,] [24 hou,s] 3]*

days hours 1 day
ED eal s xEF, <ET. x1
\[ 1626 (Years) <EFjg 28{yea;] 16-26 [ day ] (24 hours] ]

o Total.

_ 1
rec-soil-mu-tot (mg/kg) = 1 1 3

+ +
SI'reclscril-f'nu-ing SLrec-sni!- mu-der Sl‘rec-so Fmu-inh

SL

4.6.5 Vinyl Chloride - Carcinogenic

The recreator soil or sediment land use equations, presented here, contain the following exposure routes:

o incidental ingestion of soil or sediment,

sL TR

rec-soil-ca-vc-ing (markg) =

= B
F(_m9 ) L ppaxF [mg), 10 kg
L8 [kg-day] Recet Srec—adj[ kg ]x Tmg

365 days
Al [Wx Ly (?0 yaars:}}

5.

\
-1

sF [M3_| <RBAxIRS
C [kg day] rec-c[

200 mg), 10Ckg
day 1 mg

BWgc.c (15 ko)

o dermal contact with soil or sediment,




TR

Sygc-soik-ca-vc-der (M3K9) =

GIABS

CSF
Al
rat—adj k Tm

10°Bkg
mg

AT

365 da ys
rec

<L T (70 yea rs)]

CSF [,__"‘9 ] 2 .

(1] = =
kg-day YSA 2373 cm* | e 02mg |, sgg. 107k
GIABS rec-c day [BCCi{is -l 1 myg

BW ec-c (15 ka)

r

o inhalation of volatiles and particulates emitted from soil or sediment,

TR

days hours 1 day 1000 pg
G0/ B e €3 =3 1

o
[365 days 1 (70 years)]xVF [ 7 ]

Slyec-soik-ca-vc-inh (MIk2) =

lATIEC

o Total.

_ 1
rec-soilca-ve-tot (MIKY) = 7 7 1

SL

SL

+ +
rec-soikca-vc-ing SLrec-snii-ca-v c-der SLrec-sniI-caA\f c-inh

4.6.6 Trichloroethylene - Carcinogenic and Mutagenic

The recreatpr soil or sediment land use equations, presented here, contain the following exposure routes:
o incidental ingestion of soil or sediment,

TRKATraC

CAF_ (0.804)xIFS [E]]-i—
x[m.a kg]x[ o( ) rec-ad) kg

-1
CSFo[kgmdgay] = mg
B mg
[MA.FO (0_202) xIFSM__ dj [_kg ]]

[M LT (70 years)]

SL

rec-soi-tce-ing (ma/kg) =

where:
& days | 200 my
EDrec—c(years) = rec-c [ﬁ] IRSrec—c [W]
+
IFS d.[ﬁ‘ﬂ] - BWiec.c 15 k9)
feesdts) kg days 100 m
(EDrec (years)- ED o (years))xEFreC_a [?e%r“] *lRSrec-a[ day g]
L3 BW rec a (ﬂj kg}
where:
days 200 mg
EDg., (years)<EF [ aar]x'RSM[ ]xm
02y ] 4
BVVD 3 (1 & kg)
EDQB[years)xEFz_G[ JXIR%E[ ]
15 ki
'FSMeec-adj [T_:] 3 e Laysg) 100 mg
EDg 45 (years)xEFg g [Yea ] |Rs&,5[ T ]xa
EW’B 16 (ED kg)
ED <EF, 100 mg ),
16-26 (vears) <EFy g og year *IRS16.25 | g3y
BW, 525 (B0 kg)

o dermal contact with soil or sediment,



TRxAT [35;"“5

«LT(70ye ars)]

Sbiec-soiltce-der (ma/kg) =
Ll
kg-day

CSF, [

1004g

I |

ED,gc.c (years)xEF . . [

GlABS mg

where:

days
year

2373 cm?
day

]"SArec-c[

DFS

rec-adj [E =

BW ..o 15 kg

mg mg
] x [[CAFO (0.804)=D Fsrec—adj [-E]xABSd] +[MAF0 (0 .202) xDFSMrac-adj [-E}xABSdJ]

«gF__[da¥
year

(EDrec (years)- EDrec-c (years)) rec-a

[

where:
P

days :
EDD 2 (yearS)XEFD 2[ ] AFD_z [ "

days 02 mg

year

year
BW., (15 ka)
7

sl

EDz_s (YE ars) xEFz_E [

oo

2373 cm?
day

]X3
+

BW, ¢ (15 ko)

mg _
DFSMrac—adJ [E] 5 0.07 mg
] Afg. 16[ ]

year

*Efg 18

EDg. 15 (years)

6032 cm
day

SA616[

]3

BWs .16 (80 kg)

2 ays 007 m
ED;g.05 (vears) <EFyg. 25[ ] 1&25[

sz
],(s,sﬁ 2o [m} =

year
BW, 5.5 (60 kg)

5

o inhalation of volatiles and particulates emitted from soil or sediment,

x 365 days
TR ATral:

=LT (70 yea rs)]

SLret—soiHce—inh(mgfkg) =

hours

-1
'UR["ya] Jd. 8 - x[mnn pg]x[ 1 day ]x
m i BEr m3 mg 24 hours
sk " e
[EDE,_2 (vears)xEFy 5 ["""if]xETD_Q [ﬂgua‘ﬂi]xmﬁ (u.m)xm] +
days x days hours &
CAF, (0.756) <EF, [}EE?] [ED25(!’Bars EF?E[ye ] ET,g [ = ]mei(rJ.zu) 3]+
hours days hours
EDrec(years)xETrec [W] [EDS'1B|:years JxEFg. 15(ye:r] ETs1 [ = ]mei[ﬁ.ZM)X3]+

ED4g.o5 (years)<EFyg

o Total.

1
1

rec-soil-tce-der

SL

rec-soiktce-tot (M99) = ]

rec-soil-tce-inh

1 + +
SLrec-sniI-tce-ing 5L sL

A number of studies have shown that inadvertent ingestion of soil is common among
1990, Van Wijnen et al. 1990). Therefore, the dose method uses an age-adjusted s

days
=
26[3,23,] ETig-26 [

]XNLAFi (0.244))«1}

day

children 6 years old and younger (Calabrese et al. 1989, Davis et al.
oil ingestion factor that takes into account the difference in daily soil

ingestion rates, body weights, and exposure duration for children from 1 to 6 years old and others from 7 to 26 years old. The equation is presented below.
This health-protective approach is chosen to take into account the higher daily rates of soil ingestion in children as well as the longer duration of exposure
that is anticipated for a long-term resident. For more on this method, see RAGS Part B.

4.6.7 Supporting Equations

o Child



ED,gc. (vears) =EDp 5 (years)+ED, g (years)

BV, 5 (ka)<EDg 5 (years) +BW; g (ka) xED5 ¢ (years)

B EDy_; [years)+ED, g [years)

rec-c (kg) =

avents events
sty ’“Fu-z[ T ]"anz(!’eaﬁ)“%( 5
fec-C| day EDg.5 (years) +ED, g (years)

]xEDz_E years)

2 ]XEDZ_E (years}

da
g EFg.o [yea ]xEDU o (years)+EF; g [)’
Eftec- |

| year EDg.o (years) +ED, ¢ [ years)
hours hcurs

hours. E 0'2[ day ]*EDD—Z +ET2.5 ]xEDZ—E (years)
rec-c| “day EDp 5 (years)+ED, 5 (yearsj

cm? cm?
[cm2] Ao [ T ]"EDDJZ (years) +54, ¢ [ T ] *ED,  (years)
Be- i [

¢|day | ED 5 (years) +ED, ¢ (years)

g ]xEDU_z(years) HRS, [:I”

RS 4 | 2 9 )«eD
IRS mg 0-2 [day ay] 2. (vears)
rec-c | gay EDy_; (vears) +ED, ¢ years)
o Adult
ED o (.o (Years) = EDg g (years)+ED, g oo (vears)
BWE - (ka)=EDg 4 (years) +BW, = - (kg)XED;c 5 (years
BW gc.a (ka) = .15 (+0)+E0g 16 ) +BWi5.25 (ko) ED15.6 ( )

EDg 15 (years) +ED; ¢ o (years)

ey ents
[e\,ems] AIE515[ ey ]*EDB 15(5'86‘5)*”1525[ e J’Egm-zs (vears)
recaday ) EDg 1 (years) D45 o5 (years)

ays days
]"EDB 16 (years) +EF 5.5 [year)"EDm-zs (years)
EDg.1 (years) +ED; g_og (years)

e [d3
ane 6-16 | Jea
(2]

year

]xEDB—’IG(Y%rS) +ET1 626 [ ]xED-iE 26 (years)
EDg. 1g [years) +ED; g o5 (years)

E hours 5 16 [
rec-a day

SA, em? ED, + om? ED
2 516 | Jay | 516 (¥ears) +84 5 o o 16-26 (years)
SAges [_da“r] -

EDg 15 [years) +ED, 5 o5 [years)

mg mg
. IRS5.15 [day}‘EDE-1 g (years) +IRS, ¢ [T“}XEDW—ZE (years)
IRS

rec-a [day] EDg.16 (vears) +ED15_25(years)

o Age-adjusted

ED, o (vears) =EDg 5 (years) +ED, ¢ (years) +EDg 4 (years) +ED; g o (years)

day
}"'5‘32 g (years)+EFg. 15[ year] EDg. 16 Years) +EFyg 25 [mr]*EDa 526 (years)
EDg.p (years) +EDo g (years) +EDg_1g (years) +ED 5 o (years)

days days
® F-
EI] ED02 I:years)ﬂf 2.5 [ﬁ

EF
o) 2[5
EFre[ J_

C| year

hours hours hours hours
hours) _ Ern-z[ Sy ]"EDM(YEaFS)*Erz-E[ oy J"EDE-G (Yea“‘)‘ETa-m[ Soy ]"EDs-m (years) “ET15-25[ s J"ED16-25(W3'9)
Er’“( day J : EDp, 5 (years) +ED; g (years) +EDg 1 (years) +ED; g o5 (vears)

. 4.7 Recreator Surface Water

4.7.1 Noncarcinogenic - Child



The recreator surface water land use equation, presented here, contains the following exposure routes:

o incidental ingestion of water,

" 365 days | s [ 1000 pg
THOxAT, [‘ﬁ'a”r_ EDrec_c(yBafs)] BW. ... (15 ka) ( ==

St ing-c (HOL) =
rec-water-nc-ing-c days 1 D05 L events hours
Efec-c [WJ’EDrec-c(Y“rs)‘Rm mg X IRWoe ¢ m]xEvrec-c[ day ]zET:ecAc Bvent
0 | kg-d
o dermal,
FOR INORGANICS:
3
ug 1000 cm
Pevent [cmz— event]x[ L
SL

JL -
rec-water-nc-der-c (vat) [Cm
PLhour

hours
]XETeve nt-rec-c [B,em]

FOR ORGANICS:

ug 1000 cm?
DA
event[cmz‘ event]){ L

6 hours r hours
o Tevent| avent event-rec-c | ayent
& FAXKP hour
T

hours

5 ETeve nt-rec-c (gvent

L=

] <t (hour) then Sy ater-nc-der (9

or,

ug .| 1000 omd
DAevant[ ) ] [ L

hours * 2 cm®- event
IFETventrecc [e\renl] ik (haur) then SLioe water-nc-der (pgﬂ_)— s [hours)
FAx K [ om ]x event-rec-c | ayent - [hours} 1 +3B +382
P Lhour 1+B event| gvent (1 +EI)2
where:
365 days 1000 pg
i ) THQ xATrec_c[-——year XED (Yaars)]r[—mg ]xawm_c (15 kg)
DAgyent 2 -
cm*- event
events days
RD g ) ciape 3 Evl’el:-t:[ day JXEDrecAc (years) = EFocc [ year ]"SA,,BD.C [5355 cm2j
0| kg-day
o Total.
sL, = 4
reo—watar-no-tot-c(“gh) = 1 N 1
SL SL

rec-water-nc-ing-c rec-water-nc-der-c

4.7.2 Noncarcinogenic - Adult

The recreator surface water land use equation, presented here, contains the following exposure routes:

o incidental ingestion of water,

; 365 days x «[ 1000 pg
THO>AT .4 [_'Y'g'r_ EDrec-a(YQa’S)] B gc. (B0 kg) [

mg
SL Co o (wgll) =
rec-water-nc-ing-a days 1 DO05L events hours
ER ca [ﬁ xEDrec-a\(3""5"9)“Rﬁj mg =IRW o WXE\?ac-a day *ETieca m]
olkg-d

o dermal,



FOR INORGANICS:

5 ug 1000 emd
event| 2 i T

( ﬂ_) _ cm*- event
rec-water-nc-der-a W' = BT Yo hours
P\ hour eventrec-c| gyent

SL

FOR ORGANICS:

ug 1000 cr?
DA
Rz [cmz- evanl]x[ L

6 x ¢ hours < hours
cm] event| gyent event-rec-a | ayant

ks KF [hour

IF ET ) =

hours *
—] <t (hour) then SLrec—water—nc-der("'g'f

event-rec-a [event

I

or,

3
1000 cm
DA =3 ]x
[huurs i [:mz- event L

IFEY  artroca _mm] >t (hour)then SL o e dor (POL) = -
El e
FA x K [ﬂ]x event-rec-a [avgntJ $5 [hnurs}‘ 1 +38 +382
P Lhour 1+B event | eyant (1 +E)2
where:
365 days 1000 pg
- [ 5 ] THQ = ATrec-a[ o *ED oo o (years)]x [—mg_ xBW (80 ko)
event | em2- event
1 events days 5
- « Ev,%a[ o ]JKEDrED_a(years) <EF, .. [WJ T (19552 em )
RD, [ 19 |<GIABS
0l kg-day
o Total.

SL ALY = 1

rec-water-nc-tot-a (o) = T = 1

sL SL

rec-water-nc-ing-a rec-water-nc-der-a

4.7.3 Carcinogenic

The recreator surface water land use equation, presented here, contains the following exposure routes:

o incidental ingestion of water,

365 days 1000 p
TRxATrac[_YxLT(?U yaars)]X[ = 9]
L

. year
SLrec—walar-ca-ing (wot) = o
mg
CSF, [kglday] *XIFWig c.agj [_QJ
where:
events days hours 005L
BVec-c [F&'aT"] x EDjg o (years)x EF o [FEF’]X Elecc [Tem']xmwrec-c [W] a
Ll BW e (15 k)
IFWrec-adj E i events days hours 005L
Evr“'a[ day ] % EDyg g (yoars)x EFg. [@]x Elrec-a [avent]x IRWec-a [ e ]
BWeca (B0 kg)

o dermal,



FOR INORGANICS:

3
DA ug ]x 1000 cm
evant [cmz-avant L

cm haurs]

SL
% [huur]XETe"’ ent-rec-adj [av ent

rec-water-ca-der (|J g'q')

FOR ORGANICS:

DA ug 1000 cm?
gxen [cmz- event}x[ I3

IFET hours
%6 hours % . hours
2% FAx K [ em ) i event | avent eventrec-adj | avent
p

event-rec-adj [eve nt

] ot (hour) then Bl o wateroa s (pod)

hour ) P
or,
DA ug .| 1000 em3
hours * " sxent cm2- event L
IF ETevent-rec-adi |gyent) ! (hour) then SLyec water-ca-der (HOL) = Fours
en ETevent-rac-adj[M] hours) [1 +3B+382
FAxK |—|= +2xr x
P hour 1+B event | gyant (1 +B)2
where:
TRxAT . [—365 iy *LT (70 years)}: [1I]EI] ug]
DA ug - year mg
event 5 - -1
cm*- event m
o) z
0 kg-day « DEW | events-cm
GIABS rec-ad) kg
where:
events days
EVec-c [ day ]’EDrecAc (years) xEF e ¢ [_wa,]xSArec-c [5365 cmz]
+
DFW. d_[avanls-cmE] . Bwrec-c(wkg)
rotzac kg events days 2
Evrac-a [ day ]xEDreC-a (years) % Ech—a [ yearJ:SAmc'a [1 sesz em )

BWioca (80 kg)

and:
- hours, £p cars) + ET hours ) Ep ears
= hours) _ eventrec-c | ayent rec-c (y ) event-rec-a | ayent rec-a (y )
event-rec-adj | ayent ED oo (vears) + ED . (years)

o Total.

_ 1
rec-water-ca-tot (ML) = 1 7

+
SL SL

SL

Tec-water-ca-ing rec-water-ca-der

4.7.4 Mutagenic

The recretor surface water land use equation, presented here, contains the following exposure routes:

o incidental ingestion of water,



SL

where:

L
IFWM, o0 o) [E] =

o dermal,

TR=AT

(355 days o (0 Years)] [1 000 pg]
year

rec mg

rec-water-mu-ing (bort) =

=
_mg fL
CSF [kgd ] xIFWMrw_adj[kg]

days 005 L events
IR Ev;
year]x % 2[ hour ] 0'2[ day ]x

EDy,  (years)=Efy 5 [

hours
ET: — =10
0-2 [eveni]

+

BWp, 5 (15 ka)

days
<EF
2.6 (vears)<EFy g [,,e

005 L events
’lR E\.u'" x
] %6[ hour ] 2'5[ day ]

hours
ET. =3
26 (e\re nlj .

B, g (15 kg)

days 0.05L events hours
EDg 1 (vears)<EFf. *||3[,,,ga ]"'Rws-m( = ]‘Evs-aa[ i ]”575-15[—““1]*3
+

BWg.15 (20 ko)

00sL
ED 1526 (vears) <EFig 25[ysar] IRW aza[ o ] E‘ﬁe—zs[

events hours
day ] ETig 25[9vent]x

1

BW,g.5 (B0 kg)




FOR INORGANICS:

o { ug ], 1000 em®
svent sz— event L

SLyoc-water-mu-der (HOL) = e (hours
P | hour event-rec-madj | event
FOR ORGANICS:
ug 1000 cm®
DA,
IF ET, hOUSY < ff {hours) then SL ny = “em[cm svant]x[ -
event-rec-madj | ayent | ~ )' rec-water-mwdsr("'g = hours <ET hours
2xFAx K [ cm ] fevent | Gyent event-rec-madj | gyent
P\ hour 4
or,
DA ug | 1000 cm?
IF ET hours i R A et cm?- event L
event-rec-madj | gyant) (hours) then Lrecwater-mu-der (19 )= - _[hours]
FAx K [m ). event-rec-madj| ‘event D hours | | 1 +38 +382
P L hour 1+B event | avent (1 +8)
where:
365 days 1000 pg
. i ) TR x ATM[_!.re =LT (70 yaars)] [ —
event | 3 - 1
cm*- event mg
SF | ——
olkgday) | o [ events em?
GIABS PMrec-ad| ™ g
where:
events 1
+
BV, (15 kg)
events days
E\’z.s[ o ]xED}E(years) EFz_E[ ]xSAzs[esss em? )3
+
BWQ-G (15 kg)
2
events- cm® | _
DFWMrec-adj[ kg ] i eve 2
EVG. 15{ ]"EDs 16 (vears) *EFEHS[,S.,, ]‘SA&xs (19852 em?)
+
BW.15 (80 ko)
.
events 2
Be- 25[ ]‘5'315-25 (vears) = Efy5.5 [yaaerSA'E g5 12552 e’ )
BW) 626 (80 ko)
and:

hours hours
ETEW““’EC(U‘Z)[M) "Ry g el eventlrec(Q-B)(m] xED, g (years)+

hours hours
T hoursY _ Elevent. rec (6- 15)[event] ED6-16 (Yaars)ﬂevsnl-rec(w-xy)[evem] *EDy .o (years)
event-rec-madj [E\rent] = EDp_5 (years) +ED, ¢ (years) +EDg 4g (vears) +ED;g o (years)
o Total.
sL, 0 = d
rec-water-mu-tot (pg )— 1 . 1
SL SL

rec-water-mu-ing rec-water-mu-der

4.7.5 Vinyl Chloride - Carcinogenic

The recretor surface water land use equation, presented here, contains the following exposure routes:

o incidental ingestion of water,



L TR

rec-water-ca-vc-ing (boll) = - a 5
my o L] o P B
CSFﬂ[kg—dayJ ‘[FW'ED'SdJ[kg] [TI]Jng]

365 days
year

AT

rac =LT (?U years)]

-1
my hr 005L mg
CSFO [kg-da)r] xETreC'C [day] =IRWrec_c hour 2 1000 pg

BW . (15 ko)
where:
events days hours 005 L

Evrec-c[ day ] *EDygq.c (vears)x EF o ¢ [ year ]x Elecc [e\.«em]xmwrsc-c[ hour ]

&
P d[i'] - BW e cue (15 ko)

rec-atl| kg events days hours 0.05L

Evrac-a[ day ] % ED .4 (years)x EFrec-a[ year ]' ETrec-a [avent]! IRWrec-a[ foiT )

BWeca (B0 kg)

o dermal,

3
ug 1000 cm
DAevent[ 3 ]"[ L ]

hours * cm*- event
| [l =
& Erevenl—rec—adj [9"’3"1] 4 [:hours)-the" Srecunsryeder B ’5 Xt [hﬂurs] X [hours]
t| event t-rec-adj| avent
s Bioacis flem & event | ayent event-rec-adj| avent
P Lhour } ™
or,
DA ug .| 1000 cm3
hours * avent cmz- event L
IF ETe\renilrecladj [m] >t (hours) then SLyoc yaterye der (HOL) = hours
e [_‘_]
t-rec-ad 2
FAx KM )« event-rec-ad | eyent 2% hours 1 1 +3B+3B
P L hour 1+B event| ayent (1 +B)2
where:
ug I TR
DAevem [cmz- event] i -1
CSF“[kgmdgaYJ fs-cm? “So [kgmfar] t 2
- events-cm - events
GIABS xDFWreo-adj[ kg ] GIABS <E reo—c[ day ]xSAreclc (6365 o ]
+
365 days 1000 pg 1000 pyg
AT oc [_year LT (70 years)]x(—mg BW oc.c (15 ka) v
PAEL. Y
where:
events days
Evrec-c[ day ]xEDrec-c (years) = EFrec-c[ year ]xSArec-c (5355 ':"’2] |
DFW. d_[evants-cng] = Ewrec-c (15 kg)
fEssac kg events days 2
EVeec-a [ day ]xEDrec-a (years) xEFoc 4 [ysT]:SArac-a [1%52 s ]
BW .o (80 kg)
and:
hours hours
= (hnurs] 8 [ETe\rent-rec-c [evem]xEch_c (years)]+ [ETevent-rel:-a (evemijDrec-a (yaars)]
event-rec-adj | gyent ED,qc.c (¥ears) +ED ;. . (years)

o Total.

SLigowater-ca-voot (MIL) = 1 1

+
SL

SLre c-water-ca-vcing rec-water-ca-vc-der

4.7.6 Trichloroethylene - Carcinogenic and Mutagenic
The recreator surface water land use equation, presented here, contains the following exposure routes:

o incidental ingestion of water,



SLiecwater-tce-in g (bast)

where:

LY_
|erac—adj [E] T

where:

£
IF¥WMe c.adj [EJ ¥

o dermal,

365 days

TRAT, [ ==

1000
*LT (70 yea rs)] x [_'rh"g';_g]

-1
mg L .
CSF, [_kg_da’] xRBAx [[CAFD (0.804)xIFW ¢ o [E]]] + [MAFD (0202)xIFWM g [E]]

events days hours 005 L
Evrec-c[ day ] * EDjgp. ¢ (years)x EFrec-c[ Ygar]x Eecc [e\,em]xmwrec-c( Foue ] N

BW ... [15 ka)
events days hours 005 L
Evrec-a[ day ] i EDrsel:—a("'&"”S)x EFrec-a [,ea,]x ETrec-a[evem]x Imresa[ hour )
BW 0.4 (B0 ko)

days 0osL events hours
ED EF. IR EV+ 5| ——— |*ET, 10
0_2{years)x D'Q[year} wﬁ'z[ hour ]x 9'2[ day ]x u'z[event]‘ +
B2 (%5 9]
days 005 L events hours
ED25 {years}:rEFz_B [ysar]leW?_a[ hour ]xEV}B [ day ]“E-rz‘ﬁ[Er\.rem]m3 5
BV, ¢ {15 kg)
days 00s5L events hours
IR V, x 3ol
year]‘ W5'15[ hour ]’ [ day ] ETe.16 [event] 3+

BW 1 (80 ko)

EDE-1S(Y93'5)*EFE-15[

A

days oosL events hours
ED; 5.0 (vears)EFyg o5 [year]xlﬂw'is-EE [ hour ]"EV1 626 [ day ]"5715-25 [_mm]”
BW 5.5 (B0 ko)




FOR ORGANICS:

DA:caAevenl[ = ]‘ L
1 hour o cm2— event L
IF ETeyent-rec-madj [ event-] <t (hours) then SLyg ¢ ater.tcs-der (PO/L) = ouTe i
]5,( 'went[ ] *Elevent-rec-mad [ ]
2xFAx K [Z] ¢ L i
P Lhour ) § ™
or,
3
ug 1000 crm
DAloe-avent[ 7 ]:[ L
hours . _ cm“- event
IF EToventrec-madj (evenf] >t (hours) then PRG o yater.tee-der (MIL) = Holre
om ETevem—rac—madj [m] hours) [1 +38 +382
FAx K ¢ +2x¢ 1 17| et e
P { hour 1+B event { event (1 _,,3)2
where:
TRxAT [_365 days |7 (0 yaars)] [IUOIJ ug]
DA ug _ year mg
tce-event | 5 z
ool (L B
Olkg-day events- cm? events - cm?
GIABS "[[AFD (0.804) = DFWrec-adj [T +| MAF, (0.202) "DF“"MrscAadj T
where:
events days
Evrer:‘c[ day *EDy g0 (vears) x EFy e [yea ]'SArec‘ (5355 r,mz)
&
DRW [evenls - em? ” BW,gc. (15 k)
recadj| ™ kg events da
ys 2
Evrec-a[ day *ED ¢ 4 (years) xEF, ., EJ *SArgca [19552 £ J
BW g (B0 ko)
where:
[ events ]
Evuz[ day ) "E002 (years) = EFljz x%z(sass cm2]~1|:|
o
BWy.o (15 I-cg)
events days
EV,Z 5[ By ]:-:Eljz‘5 brears) x EF2—8 [year]xSA}S (5%5 sz]:a
g
BW2_6[15 kg)
DFWM,, l:r[e\u;nts - em? ] -
2280 kg events
EVs-w[ i ]’E[’am (years) x Efg 15 [Yea,]"sﬁs 15 (19852 C"'zj’@
BVW. 15 (80 ko)
event day
EVg. 25[ ]xsomzﬁ (vears) x EFyg op [ o ]~SA15 = [19552 cm2J~1
BW15.26 (B0 kg)
A i
and:
hours hours
BT oventrec (0-2) [Tem] *EDq , (years)+ET_ o (2-8) [m] AED g (ysare) ¢
hours houl
Moo BT vant-rec (6-16) [aygnt] EDg.15 (years) T ovent-rec (16 25)[event] *EDs5 zs(yaars)
ETevent-racw-msdj [a\rent] -

EDg (years) + ED, ¢ (years) + EDg.15(
o Total.

sL .

rac-water-tce-tot gl) =

1l

7
+
SLrac-water-tce-ing SLrac-water-tce—der

4.7.7 Supporting Equations

o Child

years) +EDyg 5 (years)



ED gc.c (Years) =EDp 5 (years) +ED; g years)

_ BWh 5 (kg) xEDg 5 (years) +BW; g (ka) xED, g (years)

BWec.c (ka) = EDy.; [years) +ED g (years)

events events
] E\ﬁ_z[ T JKEDu_z(years)*E\fz‘E[ % ]xEDz_E (years)

EDg 5 (years) +ED, ¢ (years)

events
Evrel:-c[ day

days |, days),
” s Ef [year] EDp 5 (years)+EF, ¢ [year} ED, g (years)
reeC\ year ED(., [years) +ED, ¢ (years)

event event
EDy.5 [years) +ED; ¢ (years)

hours
EF
rec-c [av ent

hours hours
] I ETU-2[ ]xEDD_2 (vears)+ET, ¢ [ JXEDQ_E (years)

5475 [cm2]¥ EDg.5 (years)+8A, ¢ [cmz] *ED, g (years)

SArel:'C[csz i ED 5 (years)+ED, ¢ (years)
RW [ = ]xED (vears) +RW, [ S ]xED2 (years)
IRW [L] . 0-2 \hour 0-2 6 Lhour -6
TeC-C | hour EDp_5 (vears) +ED ¢ [ years]
o Adult

ED, ..., (vears) = EDg yq (years)+ED, g o (years)

BWs 1 (ko) EDg 15 (vears) +BW, ¢~ (ko) <ED; g 5 (vears)

BW kg) =
fec-a (k0) EDg. 15 (years)+ED; ¢ o (years)
events events
o (eems) EV5-15[ 5 ]*595-15(3’““5)*5\’15-25[ P ]"5015-25(“’3‘9)
recal day EDg 15 (¥ears) +ED; g o (vears)
days ) days)
days) _ " 616 [,sa,] EDg. 16 (Years) +EF g o [vear] EDyg.26 (vears)
ec-a | yaar EDg.1g (vears) +ED, 5 o (years)

hours
ET,
rec-a [ event

hours hours
] e [m]xEDs_m(years) +ET.|6_25[ewm]xED.|5_2E (years)
EDg.1g (years) +EDyg o5 (vears)

SAg. 15 (om? |<EDg 15 (vears) 48815, 55 (om? | ED; g 3g (vears)
EDg 45 (years) +ED, g o (years)

Huca() -

= L
IRWG 1o [hour]’iEDs_15 (years) HRW g 5o [hnur}XEDm'za (years)
IRV —| =
rec-a [hour] EDg.1g (years) +ED; 5 5 (years)

. 4.8 Tapwater

4.8.1 Noncarcinogenic-child

The tapwater land use equation, presented here, contains the following exposure routes:

o ingestion of water,

. 365 days _ y « (1000 pg
THQxATg o ¢ [__Y;_ ED g5 (B yea rs)] BWres-c(15 kg) [_r"ng—

ar
350 days 1 078L
Efiosc [W]*Enres-c (6 years)x Rm_ [ M2 IRWigs.c [W]

0| kg-d

SLwatsr-nc-hg-c(”gfL) -

o dermal,



FOR INORGANICS:

DA [ ug ]x 1000 emd
event | cm2- event L

SLwater-no-der—c("g’rL) = cm 0.54 hours
p [hnu,]"ETevent-res-c[ event J

FOR ORGANICS:
3
DAevem[ mzug ]x[1w0Lcm J
054 hours) _ * Ll
IF ET [—]S t (hours) then SL (wall) =
event-res-c t water-nc-der
even - B ni [—::::] *ETeyent-res-c [%]
2x FA = K [—]
P hour "
or,
[ ] [100[] cm3]
Aayvent E
0.54 hours * = il
IF ETevenI-ras-c[ Svant ] >t (hours) then SLyy oy, ne-ger (M9) = [D 54 hours
avent res-c event ] hours) |1 +3B +382
FA . +2
3 Kp[huur]x 1+B * Tevent event i (1 +B)2
where:
365 days 1000 pg
ug TH@ x ATres-l:[ year Dresc (6 yaarsj] [ mg *BW g, (15 ko)
DAy ent 3 =
cm*- event
1 events 350 days
BV . (T]xEDmM (6 years) x EF,___ [—] *SA L. [6365 crr?]
“mg_ y year
=GIABS
ol kg-day

o inhalation of volatiles,

365 days 1000 pg
THQxAT,es_c[ *ED, 4. (6 yea rs)Jx[ ]

year mg

Sbyater-ne-inh-c (o) =

350 days 24 hours 1 day 1 D5L
EFfesc [YET]"EDres-c (B years)=ET .o [ day }‘(24 hours] & = [mg "K[m_a]
Ve
o Total.
sL = 1
rs's-\o\ra\tar-nc>-tot-r:("'9‘"“:l = 1 ] 1

+ +
SLwaterAnc-ingAc SLwater-neder—c SI‘\»\o'aier-no-'mh-r:

4.8.2 Noncarcinogenic-adult

The tapwater land use equation, presented here, contains the following exposure routes:

o ingestion of water,

365 days 1000 pg
5 THOxAT oo 5 ["}e_a“r—‘EDres (26 years)} fes-a (80 kg)= [ mg
L. - L) =
waterno g 9] EF,,. . [350 L5 |«e0 (28 : RW, [ 22t
res-a year res (26 years)x Mg HMesa| oy
RD, kg-d

o dermal,



FOR INORGANICS:

3
ug 1000 cm
DAgyent [ 2 ]' [ L

cm*- event
SLwater-no-der—a (ugfL) i cm 0.71 hours
p [hnu,]"ETe\tent-resla [ e J

FOR ORGANICS:

3
DAevenI [ ug ]x 1000 cm
cm?- event L

0.71 hours * -
i Ere‘“?”""es'a[ event ]S U (hours)then Sl ater.nc der (HOM) = hours 071 hours
5 = 2L (S et AT
2 FAK I [ cm ] re"’5"'1[e\.nent] 5“5“1"95'3[ event ]
P hour b g
or,
3
ug 1000 cm
0.71 hours » PAevent cm2- event i L
IF ETevenI-ras-a [7”&“1 ] >t (hours) then SLwater-nc-dsr (pgﬂ_) = [D 7 hours]
ET _—
FAx Kp om |, event-res-a event iy hours | 11 +36 +3B2
hour 1+B it S (1 +E|)2
where:
365 days 1000 pg
ug THQ x AT o [""37;;,'_‘ EDyes(28 yearsj])([ mg xBW,og., (80 ko)
DAy ent 3 =
om®= - event
1 1events| " 350 days 2
TR ‘E"reea(Ty] ED,, (26 years) EFres_a[W]xSAres_a (19552 cm ]
ol kg-day
o inhalation of volatiles,
365 days 1000 pg
. il THO=AT, . [lesu,es (26 years)]x[m—g
L § % 1] =
water-nc-inh-a (P94 £ 350 days <ED (26 ears)xET 24 hours) (' 1day 3 1 K 05L
res-a| year | --res\®®Y res-a| " gay 24 hours RfC[my ] ma
i
o Total.
SL ALj= d
res-water-nc-tot-a ("'9 1= 1 " 1 " 1
SLwaterAno-‘ng-a SLwater—nc-depa SI‘waler-nc-inh-a

4.8.3 Carcinogenic

The tapwater land use equation, presented here, contains the following exposure routes:

o ingestion of water,

5 365 days (1000 g
TRxAT .o [WXLT (70 years}] [T

SLyvater-cain g (hotL)

-1
mg 327951
¥ [kg-d ayJ : ['Fw;esladj [k—g
where:
350 days N 078 L
= S [W]xEDres_c (6 years)xIRW [W]
+
1P [32?_95 Bl BW . (15 ko)
resadj| ~ kg i 350 da .
ys _
Eftes-a {W} x (EDres (26 years)- ED . (B yaars))xlﬁwres_a [—day ]
BWes 5 (BOKg)

o dermal,



FOR INORGANICS:

3
1000 e
DA oL ¥
event [cm?— mranl] [ L ]

S o) =
water-ca-der [l.lg ) K cm <ET _ 06708 hours
P{hour event-res-adj event

FOR ORGANICS:

U*‘mm[ ug ][mmLmP]

cm event

G hours) £1 (0.6708 hours
2% FA x K cm ), event| ayent event-res-adj event
P Lhour ) T

3
DA ug ]x 1000 crmi
e\rent[cmz_ event L

hours =
IF ETqyent.res adj [e.,em]s t (hours)then SL_ 0. ca ger (HOL) =

or,

hours) _ * _
IE B oibtena] [m] >t (hours) then SLyz1er-ca.der (HOL) = = . [u_a?us huu,s]
e [ ]' event-res-adj event e [hours]' 1+38 +387
P L hour 1+B event | event (1 +El)2
where:
TR xATws[MxLT (70 yaars)] [WJD ug]
DA, [ L ] = ek Mo
event 2 -1
cm®- event [ mg ]
0{ kg-day 2610650 events-cm?
—A*903Y) . DFW LD SR VONIHENT,
GIABS res- de[ kg

where:

eF,, [35098¥8) .y [(1events).pn  (6years) xSA . (6365 cm?
res-c| ™ year res-c " day res-c (B years) res-c i
DEW d{z‘ewsm eventech] i BW,, g (15 ko)
SRR kg 350 days 1 events
EFIBN[ = ] :-Evm_a[ e ] [EDras (28 years)- ED o o (6 years)) = SA, , (19652 em?
\ rss-a (m kg)
and:
( 0.54 hours 0.71 hours
. 0.6708 hours) _ [ETavsnl- res-c [W) res-c (6 years) +ET,, ant-res-a( e ]‘(Enres (26 years)-ED o . (B years))]
event-res-adj R ED,, . (26 years)

o inhalation of volatiles,

365 days
TRXATm[ T LT (70 years)J

350 days | - 24 hours lday 3. U
EFIES[W] ED, . (26 years)<ET [ - ] [24 22 s] !UR[/3

SLyvater-ca-inh (bon) =

o Total.

1

water-ca-tot (F¥L) = 7 1 = 1

SL

SL

+
SLwaie r-ca-ing SLwaterAca-d er water-ca-inh

4.8.4 Mutagenic

The tapwater land use equation, presented here, contains the following exposure routes:

o ingestion of water,



365 days 000 pg
TR=AT [TxLT (70 years)J [ P

S"\»o*ater-mu-in\g (hon) = K] T
_mg B LALLEE:A S
CSF, [kg ) i T
where:
350 days 078L
EF, [ 320988 | .k *IR <10
0-2[ T ] 0.2(years) “‘b-z[ Ty ] .
B, (15 ko)
350 days 078L
= [WJXEDZB (years)xIRW, o [ e ])(B
o1
P, [ 10199 LJ BW; g (15 kg
esadi| kg 350 da
¥s " 251
Efe.16 [WJXEDEJE (vears) 'R“is-m[ e
o
BG4 (80 ko)
350 days 25 L
EFm-zs[—*,.ga, ]"Enmza (years)xIRW, 626[ da,] x1
BW, .25 (80 ko)
o dermal,

FOR INORGANICS:

3
DA ug »| 1000 cm
e"'e"'t[cn'@- aveni] [ L

water-mu-der (pgd.) = [ cm 0.6708 huurs)

SL
hou,]xEreve nt-res-madj [ event

FOR ORGANICS:

DA [ ug ] ’ [1 0oo l:rn3]
t
FET 0.6708 hours EVEN| cm?- event L

event-res-madj[ ER ]m (hours) then SL1o. my.ger (L) =

IE o [hours] z d_[hours]
event event-res-mad) ant
9% EA x cm | . event ey
KP[hour] \ Ed
or,
0.6708 h - DAwenl[cm;:vantJ‘rmuLcma]
IF ETevent-res-madJ'[ I en-ren:"."s]:.t (touts), e SLwata"m"‘der("gﬂ-) = hours
EAxk [£m ETsvsmAres‘madj[WEm] § hours) | 1+38 +382
P { hour 1+B event | eyvent (1+8)
where:
TR x AT, [355 333 17 (70 ysars)] [wm "9]
DA ug . year mg
event | 3 = 1
cm*=- event - [ my J
O kg-day 8,191,633 events - cm?
e - et IS B R g | ittt el B il
GIABS Mrasadj[ kg

where:

[ 1 events 350 days
EVM[ — ] EFM[ = ]xsom[years) x 54, (6365 em? |10

*
BW, 5 [:15 kg)

\

1 events 350 days
EVQ_E[ e ] Efag [ 5 ]:-:ED2 6 [years) *SAs g [6365 cm2] <3
+

E“""z-a (15 ka)

2
8,191 633 events - cm*“ | _
DFeres—adj[ kg ] g

1 events 5 350 day 7 . 2
EVB-15[ T ] EF5-15[ ~— ] EDg.1g (years) = SAg 16[19852 cm ] 3

&
E'Wa- 16 (80 kg)

\

*Efig.26

1eve ts] [350

days 2
L ]xenm%(m:s} 54y g5 (19652 em? |t
B\, 5o (B0 ko)

EVig 25[

and:
0.54 hours 0.54 hours
9“'9“1"95(0'2)[ event ] *EDg.3 (2 years) + ET event-ras(2-6)[ avent ] *EDy.g (4 years)+
0.71 hours 0.71 hours
06708 hours _ ETevant—res[B—‘iE)[ avent ] XEDB-HS [:1!] Yeam)-"ET e?ant—res|:15—25)[ event ) xED15—25 (1(] ysars)
Erevent—res-madj[ avent J i

ET

EDg 5 (2 years) +ED, g (4 years) +EDg ;- (10 years) +ED,g - {10 years)



o inhalation of volatiles,

TRAT, [__355 days .17 (70 years)]
Lwatar-mu-mh("'gﬂ' 05L
}UR[ /3] :-:K[ ]
A
350 days 24 hours 1 day
[EFB':’[ysT]‘HU-?[ day J [‘24hours] EDD-:UWS)*1UJ+
350 days 24 hours| _ 1day |,
[ year ] ETz'ﬁ[ day ] [24 hours] EDgﬁ(years)XS]+
350 days 24 hours 1day ),
[EF61 — ] ETe 15 [—day ]x[—zd huurs] EDE_16(years)x3]+
35EI days 24 hours 1 day
EE. <ET, %] st IXED ears)=1
[ 1525 year ] 15‘25[ day J [24 hours] 15'25(Y ) ]
o Total.
SL L) = 1
water-mu-tot (ug )_ 1 1 » 1
SLwalerAmu-ing SLwater-muAdsr Sl‘\o\raler-mu-inh

4.8.5 Vinyl Chloride - Carcinogenic

The tapwater land use equation, presented here, contains the following exposure routes:

o ingestion of water,

TR

SLyater-ca-vc-ing () = 3 —— 3 ——
my . ) mg mg my
CSF0 [kg—dayJ ‘IFWFes'adJ[ kg ]x[ﬂfﬂﬂ ug] SFD [kg—day] "IRW.IQS'C[ day ] [1!]30 pg]
365 days BW___[15kg
s [Y—E—XLT (7o yaars)] res-c ( )
where:
350 days 078 L
R [—wear ]xEom_c (6 Yaars)xiﬁwras_c[ = ]
o
32795L) _ BW o (15 ko)
Mhesadi| =g ) ~ 350 days 251
Ffres-a [W] (EDras (26 years)- ED gq ¢ (6 years))*lRWres.a[ day ]
BWe .4 (80 ko)

o dermal,



DA [ ug ]x [mm em? ]
event| 39 L
0.6708 hours » cm®- event
IF ET —_— 1%t [hours)then'S pgiL) =
e\rent—res—adj[ event } ( ) Lwatar—vc—derl: ) e [huurs) < ET [I].B?I]B hours]
o FAX cm Y, event| event event-res-adj event
KIJ hour m
or,
ug 1000 em°
DAeveni m2 i [R
0.6708 hours * cme- event
IFET — >t [(hours)then S =
e\rent-res-adj[ event ) ( ) Lwaterve-der (01) [D.B?DEI hnurs]
- j t hoursY_|1 +3B +38°
FAx K [Cm event-res-adj even 5 ]
= P[huur]x 1+B * Tevent {Gyent |- (1 +B)§
where:
ug = TR
DAgyent [ ) ]' | 3
cm*- event mg ¥ my 7
CSFD(kg day] 2510 650 events-cm? SFo [kg—day] 1 event 2
. s ’ 50 events-cm " events)
GIABS Deres—adj[ kg ] GIABS Evras[:[ day ] SAres—c(Ba&S m ]
+|
365 days 1000 pg [ 1000 pg
AT s [—IxLT[?D ysars)]x[m—] BW . (15 ka) [m—
yea q g
\
where:
r
350 days 1 events v
Efes-c [W]XEVres—c[ day JIEDras-c [5 years) * e e [5355 — ]
3
DFW [2,610,65(] evenlsemz] " BW .. (15 ko)
= et kg 350 da
¥s |, 1events], " 2
EFres_a[ e ] BV oo [_day ] ED,, . , (20 years) x SA [19552 P ]
BWies-a (80 ko)
and:
0.54 hours 0.71 hours
eT [D\E?D‘B hours] 1 [ETavent-res-c [ event ]xED“’s'c Eiyean) +ETevent-res-a [ event ]‘ {EDras (26 years)- ED g o (6 years))]
event-res-adj event ED, o (26 years)
\
o inhalation of volatiles,
- TR
SLyyater-ca-ve-inh (PL) = o o o~ 0 —
pg ays ours ay 3
B A I G i s S G RN T .
365 days
AT os [WK LT(70 yeafs)]
R e
IUR[“y3] xl-([ : ]
m m2
o Total.
SL L) = !
water-ca-vc-tot ("9 )_ ] n 1 = 1
SLwater-ca—vc-ing SLwaler-ca-uo—der SLwater—ca—v&inh

4.8.6 Trichloroethylene - Carcinogenic and Mutagenic

The tapwater land use equation, presented here, contains the following exposure routes:

o ingestion of water,



365 days 1000 pg
TR*ATras[Tar—xLT(?U years)]x[m—g

Slwater-tce-ing (no/L) =

-
mg Y, ; 327.95 L . 1019.9 L
CSF, [kg_day] [[CAFD (0.604) IFWie o adj [_Fg_ +|MAF, (0.202) FWM g ¢ g =
where:
.
3580 days 078 L
ED/es.c (6 years)XEFrEH[ year ]xmwres-c[ day ]
+
o [32?.95 i BWes.c (15 o)
resadil = kp 350 da 25L
S z
(EDyes (26 years)- ED . . (B years))<EF .. , [W—]xmw,ew {W]
B esa (80 kg)
where:
,
350 days 0.78L
ED( 5 (2 years)*EF 5 [ijmwu_z [ e ]x1|] 1
BW, (15 ka)
350 days 078L
ED- (4 EF5 | =22 |x|RW 3
2.5 (4 years)x 2-5[ T ]" X [ day ]’ g
- 10139LY _ BW.. (15 ka)
PMresag( g ) = 350 days 251
ED5-1E (10 )‘BSFS) ‘EFﬁ“IE [W]*{RW&-IG [ day ]"3 §
BW;.15 (80 ko)
350 days 25L
EDyg.o5 (10 vears) <EF g og [_year }"R“ﬁa-z& [ oy J"‘
BW,5.25 (80 ko)

o dermal,



FOR ORGANICS:

3
ug | 1000 cmi
DAlce-event[ 2 ][ I

cm™- event

6 hours ET 06708 hours
* Tevent| gyent | © © eventres-adj event
2x FAx K 1
P hour ¥ 7

DA ce-event [cmz -uivent]xr ancma ]

06708 hours]
+2x

hours

IF ETevent- rss-adj[a\,em] € U (hours) then SLyyor.ico.ger (HOL) =

or,

hours

IFET.  oinitas: adj[an >1 {hours) then SLyater.tce-der (FOL) =

Eravent-las-adj[ event

2
& cm 3, hours_|1+3B +3B
o |t o, e 2]
where:
i TRxAT__ [qu (70 years)] [w?:g”g]
o)
tee-event | 3
cm*- event 1 2610650 events - em?
SFo[ltgmdgay] [CAFO {0.804) xDerede[ i ¥
GIABS
8,191 633 events - c:rn2
[MAFO (0202) = DFWM, o o gj [——kg ]]

where:

.
1 events 350 days
Evrasc[ day ]XEDrasc (5 3'93'3:] % EFresq:[ ]x SAesc [5355 sz)

year
DFWies-ag) [W] = : BW g (15 kg g
Evrasa[ e;:;ts]‘EDras-a (20 years) x EF . o [353;:3'3]" B ey [19852 cmz]
BWgs.5 (80 ko)
where:
'Evﬂ_2[1 9::;‘5]:(50&2 (2 years) xEFy , [35‘:;:‘"]- SAg 5 [6355 em? )nu )
BV, 5 {15 ka)
BV g [”d"T‘;"“s]xEnz_B[a yoars) »EF, ¢ [35391«':3'3) A [5355 °"'2]"3 +
BWo.g (15 ko)
DFWMres-adj[B'1g1'533 :;enIsA crr?] o 1
Y- 15[ o v ]*EDa 16 (10 years) xEFg 4o [35‘;%]* SAs 16 [19&52 {:m2]x3
BW. 15 (80 ko) i
EVe26 [' :y ]*501525(103«%;9) *EF o5 [%] SAg 26(19552 l:mz] x1
BWi5.26 (B0 kg)

and:

0.54 hours
avani-ras[l]-E) event

0.71 hours 0.71 hours
- 06708 hnurs] _ ETavanI-ras[E~18) [W] *EDg 16 (10 years) +ETa\ran1-ras[1E-25)[ event ] *EDi5.26 (IOyears)

9\"3"“'99'3‘1][ event EDg.5 (2 years) +ED, g (4 years) +EDg 4g (10 years) +ED;g o (10 years]

054 hours

ET ] *EDp 5 (2 years)+ ETevant-res(E-E) W] *ED, g (4 years) +

o inhalation of volatiles,

365 days

TRxATras[ t xLT (70 years)}

SLyyater-tce-inh (hat) =

B
IUR["ya] xK[U'53L]x
m m

350 days 24 hours 1 day
[EFres [W]‘Eores (26 years)*!:—l'res[ day ] [24 hnurs]xCAﬂ (IJ.?'SE)]+

350 days 24 hours 1 day
[EDM (2 Yaars)xEFD_z[ T }:ETU_Z [ i ]’(24 homs]:MAﬁ (0.244)~10J+

350 days 24 hours 1 day
ED, . (4 ER ET MAF. (0244)=3 |+
[ 2 (4 yeare) 2'5[ year ]x 243[ day ]‘(24 hﬂum]‘ il )x]

350 days 24 hours 1 day
ED 10 years) <EF. P IxET —— _ |xMAF. (0.244)x3 |+
[ .16 (10 years) 5‘15[ year J 616 [ day ] [24 huursJ 824 ]

350 days 24 hours 1 day 3
[5015‘25 (10 years)<EF, 5 5 [_mr ]xETmzs [ T ]~ (24 hMSJ:MAF, (0244)~1]

o Total.



— 1
water-tce-tot ("gﬂ') i 1 T 1

+
SL SL

SL

+
water-tce-ing SLwale r-tce-der water-tce-inh

4.8.7 Supporting Equations
o Child

ED,ge.c (B years) = EDU.Q(E years) +ED ¢ (4 years)

By 5 (15 k) *EDp 5 (2 years) +B\ ¢ (15 kg) <ED5 5 (4 years)
EDy_5 (2 years) +ED, g (4 years)

BWres.c (15kg) =

1 event 1 event
ety EVD-Z[ T ]XEDD_Z (2 years) +EV2_5[ o JXEDZ-E {4 years)
res-c | day EDp.; (2 years) +ED g (4 years)
350 days 350 days
EF. — " |=ED, 2 years) +EF. —_— " |=ED. 4 years
= 350 days s 0-2[ year ] 0-2 ( ¥ ) 2-8[ year ] 26 ( ¥ )
res-c | year EDy. (2 years) +ED, g (4 years)

054 hours 0.54 hours
T [Dﬁd hours] o ET&VEnt{U—?) [ event ]xEDU—Q (2 Yaars)+l:—reven‘t E2-4)[ event ]xED2~5 (4 Wars)
eventres-cl ™ ayent EDy_ (2 years) +ED, (4 years)

24 hours 24 hours
24 hUurS] L Erﬂ_z [W] "EDD_z (2 years)'l-ETz_E [T]xED?_E (4 years)

Elresc [ day EDp 5 (2 years) +ED, ¢ {4 years)

a2 (5355 cm?] xEDg 5 (2 years) +54, ¢ [5355 r:nF]xED26 (4 years)
SArgs.c (5365 o = EDp, 2 ED
0.2 (2 years) +ED, g (4 years)

078 L 078L
D_?BL] J |mv0_2[ o ]xEDM (2 years)-l-lﬂwz_ﬁ[ i ]xEDg_Ej (4 years)

IR es.c [ day

EDp_ (2 years) +ED5 ¢ (4 years)
o Adult

EDeca (20 years) = EDg. 15 (1o years)+ED15'25 (10 years)

BV 15 (s0 kg)xEDE_15 (10 years) +BW, 5.6 (60 kg)=ED, 526 (10 years)
EDg .1 (10 years) +ED; g o (10 years)

BW ae-a (B0 kg) =

1 event 1 event
[1 mm] ) E\"s-m[ T ]"505-15 (10 years) +E\"15-25[ E ]*5915-25 (10 years)
res-a -

day

EDg_1¢ (10 years) +ED 5 5 (10 years)

350 days ), 350 days |
30 days] EFG-TB[ year J EDB-iB(’“YBa'S)“EFtﬁ-zs( = J ED; 6.5 (10 years)

EF
'““[ year EDg. 15 (10 years)+ED; _og (10 years)

071 hours 0.71 hours
0.71 hDUrS] ETEVEH‘(B‘1E) [ event ]KEDS-i B (1 0 years) “ETGVEMUG'?B) [ event ]xED‘lﬁ-% (10 YQQFS)

ET =
event-res-a [ event EDg_1g (10 years) +ED; g o (10 years)

24 hours 24 hours
2 hours] 575-15(—da,, ]‘505-15 (10 years) +ETy5 o5 [—da, ]‘5'315-25 (10 years)

ET"”*( day EDg 45 |10 years) +ED, & - (10 years)

SAg. 15 (‘I 9552 cm2J *xEDg 15 (10 years)+5A, ¢ ¢ [19552 u‘nz] *ED4 5.6 (10 years)
EDg.1g (10 years) +ED; 5 o (10 years)

o=
SAgq.q (19852 cm? | =

25L 25L
oy ]xEDE_"; (10 years) -HRW15_25[ Ty ]xEDm_?B {10 years)

EDg. 15 [10 years) +EDy g og (10 years)

IRV

res-a

(- e

day

o Age-adjusted



ED,, . (28 years) = EDp.» (2 years)ﬂEDz_E (4 years) +EDg 45 (10 years)+ED15_25 (10 years)

350 days
Efgo [—;E—a?—]*EDD_z (2 years) +EF, ¢ [

350 days
) Efs15 [—JXEDBJGUD years) +EF;¢ oo

year

350 days

year

year

]x ED, g (4 years)+

[MJXED1 626 (10 years)

350 days ) _
res| ™ year EDU-2(2 years) +ED, ¢ (# years)+EDg 5 {10 years) +ED, g 5 (10 years)

24 hours
EFD 2[ oy ]'KED[:| 2 2 ye.'ars)ﬂ:—[2 g [

24 hours

24 hours

5 ]XEDE-S (4 \,rears)+

24 hours

[24 haurs] 3 ETE-1E[ Ty ]*505-15(13 years) +ETyg o5 [—day ]*5315-26 (10 years)
res

day

. 4.9 Resident Air

4.9.1 Noncarcinogenic

The air land use equation, presented here, contains the following exposure routes:

o inhalation

res-a year

365 da
THO=AT [_m_ExEDres(zs years)]u[

EDy._5 (2 years) +ED5 ¢ (4 years) +EDg ;5 (10 years)+ED g og (10 years)

1000 pg
mg

=
SLres-air-nc (yg"m ] i 350 days
EFfes[ year

4.9.2 Carcinogenic

24 hours
]xEDres(28Yaars}xETres[ e ]x[

24 hours

1 day ]x 1

The air land use equation, presented here, contains the following exposure routes:

o inhalation

TR=AT o o

[365 days

=LT(70 years)]

RIC [’””%a]

B
Slies-air-ca (“g"m ) =

350 days
EE [---—-——--——«)::EDnas (26 years) *ET oo

year

4.9.3 Mutagenic

The air land use equation, presented here, contains the following exposure routes:

o inhalation

TR=AT

365 days
res

24 hours |
~day

=LT (70 years)]

1 day ],dug[p/ }1

i
Sltes air-mu (“g"m ] i =1 1 da
Ur|H9 nslatay
U [43] [24 hnurs]
350 days
[EDD_2 (2 years)=EFy 5 [W]x

ED2-6 yea!s XEF [M]x

year
350 days

day

24 hours
|:_rU-2[ day ]x1[]]+

24 hours
B, [__M]

x3] o

350 da

[EDB 16 (10 years)xEFg 4q [ =

4.9.4 Vinyl Chloride - Carcinogenic

The air land use equation, presented here, contains the following exposure routes:

o inhalation

24 hours
]xETE'm[ day

5 ¥s ), 24 hours
EDyg. 25[10 years) EFig.26 [—-——-—Y“r ] ET, 5'25[ T

]x3]+

)



TR
350 days 24 hours 1 day ]

1 |IUR|H =01 |=EDL. 26 ET
IUR["/] [/3] ""S[ year ] res (26 years)> “"5( day J[ZMours

365 d
Al [—aE::LT (70 years)]

year

3V
SLres-air-ca-vinyl chloride ["'g’fm ] -

4.9.5 Trichloroethylene - Carcinogenic and Mutagenic

The air land use equation, presented here, contains the following exposure routes:

o inhalation
TRxAT,_ [ ZS9358 .11 (70 yoars)
SL 3 = el G
res-air-tce (ugfm J - Kl i
R | M9 iR
[43] [24 hours]
350 days 24 hours
[EDres (25 years)xEF [——year ]xt_rres[ ] AF. (0.756 ]

350 days
[EDU_2 (2 years)XEFD_z[ = ]xETD xMAF, (0.244) xm]

[24 huurs]
350 days 24 hours
ED2 5[4 !fears) EF;. 6[ — ]xET [ ]XMAF U 244 xB]

350 days 24 hours
[ED6 16 (10 years)xEFg 1o [W] *ET5 16 [.W]xMAF} (D.244) 13] +

year day

350 days 24 hours
EDyg.28 (10 years) =EF, 16-26 [—] *ET, 5-26[ ]XIWRFi (0.244))(1]

4.10 Worker Air

4.10.1 Noncarcinogenic

The air land use equation, presented here, contains the following exposure routes:

o Inhalation

THQGxAT [—38;1”3 <ED, (25 years)]x [___IDED UQJ

F= mg
SL. . [pgfm )—
W-alr-nc 280 d 8h 1
Erw[ﬁ]xlznw(zs years)xET [ ours

year w24 hours] Rfc[my]
e

4.10.2 Carcinogenic

The air land use equation, presented here, contains the following exposure routes:

o Inhalation

TR=AT,
250 days 8 hours
F = x =| H
Ew[ . ]EDW[25)'ears) ET, [EAhnursJ UR[/3]

- 4.11 Ingestion of Fish

The ingestion of fish exposure route is not provided in the Generic Tables but SLs can be created by using the Calculator and the equations that follow:

[E%fixLT {70 years)]

3=
Sbyy-air-ca ["'g’fm ) s

Note: the consumption rate for fish is not age adjusted for this land use. Also the SL calculated for fish is not for soil but is for fish tissue.

4.11.1 Noncarcinogenic

The ingestion of fish equation, presented here, contains the following exposure route:

o consumption of fish.
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4.11.2 Carcinogenic

The ingestion of fish equation, presented here, contains the following exposure route:
o consumption of fish.
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« 4.12 Soil to Groundwater

These equations are used to calculate screening levels in soil (SSLs) that are protective of groundwater. SSLs are either back-calculated from protective
risk-based ground water concentrations or based on MCLs. The SSLs were designed for use during the early stages of a site evaluation when information
about subsurface conditions may be limited. Because of this constraint, the equations used are based on conservative, simplifying assumptions about the
release and transport of contaminants in the subsurface. Migration of contaminants from soil to groundwater can be envisioned as a two-stage process: (1)
release of contaminant in soil leachate and (2) transport of the contaminant through the underlying soil and aquifer to a receptor well. The SSL
methodology considers both of these fate and transport mechanisms.

The SSLs protective of groundwater, provided in the generic tables and the calculator, are all risk-based concentrations based on three phases (vapor, soil
and water). No substitution for C, is performed. If the risk-based concentration exceeds Cg,, the resulting SSL concentration may be overly protective.
This is because the dissolved, absorbed and vapor concentrations cease to rise linearly as soil concentration increases above the Cy; level (pure product
or nonaqueous phase liquid (NAPL) is present). The SSL model used in the RSL calculator is not a four phase model. If a NAPL is present at your site more
sophisticated models may be necessary.

SSLs are provided for metals in the Generic Tables based on Kds from the Soil Screening Guidance Exhibit C-4 . According to Appendix C,

"Exhibit C-4 provides pH-specific soil-water partition coefficients (Kd) for metals. Site-specific soil pH measurements can be used to select appropriate Kd
values for these metals. Where site-specific soil pH values are not available, values corresponding to a pH of 6.8 should be used."

If a metal is not listed in Exhibit C-4, Kds were taken from Baes, C. F. 1984. Kds for organic coumponds are calculated from K. and the fraction of organic
carbon in the soil (f,;). Kds for metals are listed below.

IChemical CAS Kd Reference

Aluminum 7429-90-5 1.50E+03 Baes, C.F. 1984

IAntimony (metallic) 7440-36-0 4.50E+01 SSG 9355.4-23 July
1996

IArsenic, Inorganic 7440-38-2 2.90E+01 SSG 9355.4-23 July
1996

Barium 7440-39-3 4.10E+01 SSG 9355.4-23 July
1996

Beryllium and compounds 7440-41-7 7.90E+02 SSG 9355.4-23 July
1996

Boron And Borates Only 7440-42-8 3.00E+00 Baes, C.F. 1984

Bromate 15541-45-4 7.50E+00 Baes, C.F. 1984

ICadmium (Diet) 7440-43-9 7.50E+01 SSG 9355.4-23 July
1996

ICadmium (Water) 7440-43-9 7.50E+01 SSG 9355.4-23 July
1996

Chlorine 7782-50-5 2.50E-01 Baes, C.F. 1984

IChromium (IIl) (Insoluble Salts) 16065-83-1 1.80E+06 SSG 9355.4-23 July
1996

Chromium Salts 0-00-3 8.50E+02 Baes, C.F. 1984

IChromium VI (chromic acid mists) 18540-29-9 1.90E+01 SSG 9355.4-23 July
1996

IChromium VI (particulates) 18540-29-9 1.90E+01 SSG 9355.4-23 July
1996

IChromium, Total (1:6 ratio Cr VI : Cr lll) 7440-47-3 1.80E+06 SSG 9355.4-23 July
1996

ICobalt 7440-48-4 4.50E+01 Baes, C.F. 1984

ICopper 7440-50-8 3.50E+01 Baes, C.F. 1984




ICyanide (CN-) 57-12-5 9.90E+00 SSG 9355.4-23 July
1996

Fluorine (Soluble Fluoride) 7782-41-4 1.50E+02 Baes, C.F. 1984

Hydrogen Cyanide (HCN) 74-90-8 9.90E+00 Surrogate value from
Cyanide

Iron 7439-89-6 2.50E+01 Baes, C.F. 1984

Lead and Compounds 7439-92-1 9.00E+02 Baes, C.F. 1984

Lithium 7439-93-2 3.00E+02 Baes, C.F. 1984

Magnesium 7439-95-4 4.50E+00 Baes, C.F. 1984

Manganese (Diet) 7439-96-5 6.50E+01 Baes, C.F. 1984

Manganese (Water) 7439-96-5 6.50E+01 Baes, C.F. 1984

Mercury (elemental) 7439-97-6 5.20E+01 SSG 9355.4-23 July
1996

Mercury, Inorganic Salts 0-01-7 5.20E+01 SSG 9355.4-23 July
1996

Molybdenum 7439-98-7 2.00E+01 Baes, C.F. 1984

Nickel Soluble Salts 7440-02-0 6.50E+01 SSG 9355.4-23 July
1996

Phosphorus, White 7723-14-0 3.50E+00 Baes, C.F. 1984

[Selenium 7782-49-2 5.00E+00 SSG 9355.4-23 July
1996

Silver 7440-22-4 8.30E+00 SSG 9355.4-23 July
1996

ISodium 7440-23-5 1.00E+02 Baes, C.F. 1984

[Strontium, Stable 7440-24-6 3.50E+01 Baes, C.F. 1984

[Thallium (Soluble Salts) 7440-28-0 7.10E+01 ISSG 9355.4-23 July
1996

Thorium 0-23-2 1.50E+05 Baes, C.F. 1984

Tin 7440-31-5 2.50E+02 Baes, C.F. 1984

[Titanium 7440-32-6 1.00E+03 Baes, C.F. 1984

Uranium (Soluble Salts) 0-23-8 4.50E+02 Baes, C.F. 1984

anadium and Compounds 0-06-6 1.00E+03 SSG 9355.4-23 July
1996
anadium, Metallic 7440-62-2 1.00E+03 ISSG 9355.4-23 July

1996

Zinc (Metallic) 7440-66-6 6.20E+01 SSG 9355.4-23 July
1996

Zirconium 7440-67-7 3.00E+03 Baes, C.F. 1984

Because Kds vary greatly by soil type, it is highly recommended that site-specific Kds be determined and used to develop SSLs.

The more protective of the carcinogenic and noncarcinogenic SLs is selected to calculate the SSL.

4.12.1 Noncarcinogenic Tapwater Equations for SSLs

The tapwater equations, presented in Section 4.7.1, are used to calculate the noncarcinogenic SSLs for volatiles and nonvolatiles. If the contaminant is a
volatile, ingestion, dermal and inhalation exposure routes are considered. If the contaminant is not a volatile, only ingestion and dermal are considered.

4.12.2 Carcinogenic Tapwater Equations for SSLs

The tapwater equations, presented in Section 4.7.2, are used to calculate the carcinogenic SSLs for volatiles and nonvolatiles. Sections 4.7.3 and 4.7.4
present the mutagenic and vinyl chloride equations, respectively. If the contaminant is a volatile, ingestion, dermal and inhalation exposure routes are
considered. If the contaminant is not a volatile, only ingestion and dermal are considered.

4.12.3 Method 1 for SSL Determination

Method 1 employs a partitioning equation for migration to groundwater and defaults are provided. This method is used to generate the download default
tables.

o method 1.
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4.12.4 Method 2 for SSL Determination

Method 2 employs a mass-limit equation for migration to groundwater and site-specific information is required. This method can be used in the calculator
portion of this website.

o method 2.
Co [m] x I[E“Bam] = ED (70 years)
r
SSL(mg/kg) = 1 ;zg
B (2] d )
where:

mg_ ug 1 mg
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or:

4.12.5 Determination of the Dilution Factor

The SSL values in the download tables are based on a dilution factor of 1. If one wishes to use the calculator to calculate screening levels using the SSL
guidance for a source up to 0.5 acres, then a dilution factor of 20 can be used. If all of the parameters needed to calculate a site-specific dilution factor are

known, they may be entered.

o dilution factor.

Dilution Attenuation Factor (DAF) =1 + [

where:

-L{m) x 1[L]

year

K[y;r] ’ '[%] "4 ()

- 4.13 Supporting Equations and Parameter Discussion

There are two parts of the above land use equations that require further explanation. They are the inhalation variables: the particulate emission factor
(PEF) and the volatilization factor (VF).

05
d(m) = [0.0112xL2(m)] +d, x [1-exp

4.13.1 Wind-driven Particulate Emission Factor (PEF

Inhalation of contaminants adsorbed to respirable particles (PM10) was assessed using a default PEF equal to 1.36 x 109 m3/kg. This equation relates the



contaminant concentration in soil with the concentration of respirable particles in the air due to fugitive dust emissions from contaminated soils. The generic
PEF was derived using default values that correspond to a receptor point concentration of approximately 0.76 ug/m3. The relationship is derived by
Cowherd (1985) for a rapid assessment procedure applicable to a typical hazardous waste site, where the surface contamination provides a relatively
continuous and constant potential for emission over an extended period of time (e.g., years). This represents an annual average emission rate based on
wind erosion that should be compared with chronic health criteria; it is not appropriate for evaluating the potential for more acute exposures. Definitions of
the input variables are in Table 1.

With the exception of specific heavy metals, the PEF does not appear to significantly affect most soil screening levels. The equation forms the
basis for deriving a generic PEF for the inhalation pathway. For more details regarding specific parameters used in the PEF model, refer to Soil
Screening Guidance: Technical Background Document. The use of alternate values on a specific site should be justified and presented in an
Administrative Record if considered in CERCLA remedy selection.
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Note: the generic PEF evaluates wind-borne emissions and does not consider dust emissions from traffic or other forms of mechanical disturbance
that could lead to greater emissions than assumed here.

4.13.2 Vehicle traffic-driven Particulate Emission Factor (PEF)

The equation to calculate the subchronic particulate emission factor (PEF.) is significantly different from the residential and non-residential PEF equations.
The PEF, focuses exclusively on emissions from truck traffic on unpaved roads, which typically contribute the majority of dust emissions during
construction. This equation requires estimates of parameters such as the number of days with at least 0.01 inches of rainfall, the mean vehicle weight, and
the sum of fleet vehicle distance traveled during construction.

The number of days with at least 0.01 inches of rainfall can be estimated using Exhibit 5-2 in the supplemental soil screening guidance. . Mean vehicle
weight (W) can be estimated by assuming the numbers and weights of different types of vehicles. For example, assuming that the daily unpaved road traffic
consists of 20 two-ton cars and 10 twenty-ton trucks, the mean vehicle weight would be:

W = [(20 cars x 2 tons/car) + (10 trucks x 20 tons/truck)]/30 vehicles = 8 tons

The sum of the fleet vehicle kilometers traveled during construction (¥ VKT) can be estimated based on the size of the area of surface soil contamination,
assuming the configuration of the unpaved road, and the amount of vehicle traffic on the road. For example, if the area of surface soil contamination is 0.5
acres (or 2,024 m2), and one assumes that this area is configured as a square with the unpaved road segment dividing the square evenly, the road length
would be equal to the square root of 2,024 m2, 45 m (or 0.045 km). Assuming that each vehicle travels the length of the road once per day, 5 days per
week for a total of 6 months, the total fleet vehicle kilometers traveled would be:

> VKT =30 vehicles x 0.045 km/day x (52 weeks/year + 2) x 5 days/wk = 175.5 km
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4.13.3 Other than vehicle traffic-driven Particulate Emission Factor (PEF’_ )

Other than emissions from unpaved road traffic, the construction worker may also be exposed to particulate matter emissions from wind erosion, excavation
soil dumping, dozing, grading, and tilling or similar operations PEF's.. These operations may occur separately or concurrently and the duration of each
operation may be different. For these reasons, the total unit mass emitted from each operation is calculated separately and the sum is normalized over the
entire area of contamination and over the entire time during which construction activities take place. Equation E-26 in the supplemental soil screening

guidance was used.
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4.13.4 Infinite Source Chronic Volatilization Factor (VF)

The soil-to-air VF is used to define the relationship between the concentration of the contaminant in soil and the flux of the volatilized contaminant to air. VF
is calculated from the equation below using chemical-specific properties and either site-measured or default values for soil moisture, dry bulk density, and
fraction of organic carbon in soil. The Soil Screening Guidance: User's Guide describes how to develop site measured values for these parameters.

VF is only calculated for volatile compounds. Volatiles, for the purpose of this guidance, are chemicals with a Henry's Law constant greater than or equal to
1 x 10-5 atm-m3/mole or a vapor pressure greater than or equal to 1 mm Hg. The volatile status of a chemical is important for some exposure routes.
According to RAGS Part E, dermal absorption to soil is not assessed for volatiles. For the purposes of this guidance, dermal exposure to soil is only
quantified if RAGS Part E provides a dermal absorption value in Exhibit 3-4 or the website, regardless of volatility status. The rationale for this is that in the
considered soil exposure scenarios, volatile organic compounds would tend to be volatilized from the soil on skin and should be accounted for via
inhalation routes in the combined exposure pathway analysis. Further, a chemical must be volatile in order to be included in the calculation of tapwater



inhalation.

unlimited source model for chronic exposure
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Diffusivity in Water (cm?/s)

Diffusivity in water can be calculated from the chemical's molecular weight and density, using the following correlation equation based on WATER9 (U.S.
EPA, 2001):
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where:

T typically=25°C
If density is not available,
2
B [°m2] =0.000222 x (MW) [5]
If density is not available, diffusivity in water can be calculated using the correlation equation based on U.S. EPA (1987). The value for diffusivity in water
must be greater than zero. No maximum limit is enforced.
Diffusivity in Air (cm?2/s).

Diffusivity in air can be calculated from the chemical's molecular weight and density, using the following correlation equation based on WATER9 (U.S. EPA
2001):
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If density is not available, diffusivity in air can be calculated using the correlation equation based on U.S. EPA (1987). For dioxins, diffusivity in air can be
calculated from the molecular weight using the correlation equation based on EPA's Dioxin Reassessment (U.S. EPA, 2000).

4.13.5 Mass-limit Chronic Volatilization Factor (VF)

This Equation presents a model for calculating mass-limit SSLs for the outdoor inhalation of volatiles. This model can be used only if the depth and area of
contamination are known or can be estimated with confidence. This equation is presented in the Soil Screening Guidance: User's Guide and the
Supplemental Soil Screening Guidance.

Use of infinite source models to estimate volatilization can violate mass balance considerations, especially for small sources. To address this concern, the
Soil Screening Guidance includes a model for calculating a mass-limit SSL that provides a lower limit to the SSL when the area and depth (i.e., volume) of
the source are known or can be estimated reliably.

A mass-limit SSL represents the level of contaminant in the subsurface that is still protective when the entire volume of contamination volatilizes over the
30-year exposure duration and the level of contaminant at the receptor does not exceed the health-based limit.

To use mass-limit SSLs, determine the area and depth of the source, calculate both standard and mass-limit SSLs, compare them for each chemical of
concern and select the higher of the two values.

Note that the equation requires a site-specific determination of the average depth of contamination in the source. Step 3, in the SSG, provides guidance for
conducting subsurface sampling to determine source depth. Where the actual average depth of contamination is uncertain, a conservative estimate should
be used (e.g., the maximum possible depth in the unsaturated zone). At many sites, the average water table depth may be used unless there is reason to
believe that contamination extends below the water table. In this case SSLs do not apply and further investigation of the source in question is needed.

mass limit model for chronic exposure
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4.13.6 Unlimited Source Subchronic Volatilization Factor for Construction Worker (VF_ )

Equation 5-14 of the supplemental soil screening guidance is appropriate for calculating the soil-to-air volatilization factor (VFg:) that relates the
concentration of a contaminant in soil to the concentration in air resulting from volatilization. The equation for the subchronic dispersion factor for volatiles,
Q/Cg,, is presented in Equation 5-15 of the supplemental soil screening guidance. Q/Cg, was derived using EPA's SCREEN3 dispersion model for a
hypothetical site under a wide range of meteorological conditions. Unlike the Q/C values for the other scenarios, the Q/Cg, for the construction scenario's




simple site-specific approach can be modified only to reflect different site sizes between 0.5 and 500 acres; it cannot be modified for climatic zone. Site
managers conducting a detailed site-specific analysis for the construction scenario can develop a site-specific Q/C value by running the SCREEN3 model.
Further details on the derivation of Q/Cg, can be found in Appendix E of the supplemental soil screening guidance.

unlimited source model for subchronic exposure
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4.13.7 Mass-limit Subchronic Volatilization Factor for Construction Worker (VF )

Because the equations developed to calculate SSLs for the inhalation of volatiles outdoors assume an infinite source, they can violate mass-balance
considerations, especially for small sources. To address this concern, a mass-limit SSL equation for this pathway may be used (Equation 5-17 of the
supplemental soils screening guidance). This equation can be used only when the volume (i.e., area and depth) of the contaminated soil source is known
or can be estimated with confidence. As discussed above, the simple site-specific approach for calculating construction scenario SSLs uses the same
emission model for volatiles as that used in the residential and non-residential scenarios. However, the conservative nature of this model (i.e., it assumes
all contamination is at the surface) makes it sufficiently protective of construction worker exposures to volatiles.

mass limit model for subchronic exposure
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4.13.8 Dermal Contact with Water Supporting Equations

o B = Dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to its permeability coefficient across the viable
epidermis (ve)
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5. Special Considerations

Most of the SLs are readily derived by referring to the above equations. However, there are some cases for which the standard equations do not apply and/or
external adjustments to the SLs are recommended. These special case chemicals are discussed below.

. 5.1 Cadmium

IRIS presents an oral "water" RfD for cadmium for use in assessment of risks to water of 0.0005 mg/kg-day. IRIS also presents an oral "food" RfD for cadmium for
use in assessment of risks to soil and biota of 0.001 mg/kg-day. The SLs for Cadmium are based on the appropriate oral RfD based on the media. The "water" RfD
is slightly more conservative (by a factor of 2) than the RfD for "food" and it could be argued that the more conservative RfD should be used to develop screening
levels. RAGS Part E, in Exhibit 4-1, presents a GIABS for soil of 2.5% and for water of 5%.

«5.2Lead

EPA has no consensus RfD or CSF for inorganic lead, so it is not possible to calculate SLs as we have done for other chemicals. EPA considers lead to be a special
case because of the difficulty in identifying the classic "threshold" needed to develop an RfD.

EPA therefore evaluates lead exposure by using blood-lead modeling, such as the Integrated Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid
Waste has also released a detailed directive on risk assessment and cleanup of residential soil lead. The directive recommends that soil lead levels less than 400
mg/kg are generally safe for residential use. Above that level, the document suggests collecting data and modeling blood-lead levels with the IEUBK model. For the
purposes of screening, therefore, 400 mg/kg is recommended for residential soils. For water, we suggest 15 pg/L (the EPA Action Level in water), and for air, the
National Ambient Air Quality Standard of 0.15 ug/m3.

However, caution should be used when both water and soil are being assessed. The IEUBK model shows that if the average soil concentration is 400 mg/kg, an
average tap water concentration above 5 ug/L would yield more than 5% of the population above a 10 pg/dL blood-lead level. If the average tap water
concentration is 15 pg/L, an average soil concentration greater than 250 mg/kg would yield more than 5% of the population above a 10 pg/dL blood-lead level.

EPA uses a second Adult Lead Model to estimate SLs for an industrial setting. This SL is intended to protect a fetus that may be carried by a pregnant female
worker. It is assumed that a cleanup goal that is protective of a fetus will also afford protection for male or female adult workers. The model equations were

developed to calculate cleanup goals such that the fetus of a pregnant female worker would not likely have an unsafe concentration of lead in blood.

For more information on EPA's lead models and other lead-related topics, please go to Addressing Lead at Superfund Sites.



. 5.3 Manganese

The IRIS RfD (0.14 mg/kg-day) includes manganese from all sources, including diet. The author of the IRIS assessment for manganese recommended that the
dietary contribution from the normal U.S. diet (an upper limit of 5 mg/day) be subtracted when evaluating non-food (e.g., drinking water or soil) exposures to
manganese, leading to a RfD of 0.071 mg/kg-day for non-food items. The explanatory text in IRIS further recommends using a modifying factor of 3 when
calculating risks associated with non-food sources due to a number of uncertainties that are discussed in the IRIS file for manganese, leading to a RfD of 0.024
mg/kg-day. This modified RfD has been used in the derivation of some manganese screening levels for soil and water. For more information regarding the
Manganese RfD, users are advised to contact the author of the IRIS assessment on Manganese.

. 5.4 Vanadium Compounds

The oral RfD toxicity value for Vanadium, used in this website, is derived from the IRIS oral RfD for Vanadium Pentoxide by factoring out the molecular weight (MW)
of the oxide ion. Vanadium Pentoxide (V,05) has a molecular weight of 181.88. The two atoms of Vanadium contribute 56% of the MW. Vanadium Pentoxide's oral
RfD of 9E-03 mg/kg-day multiplied by 56% gives a Vanadium oral RfD of 5.04E-03 mg/kg-day.

« 5.5 Uranium

"Uranium Soluble Salts" uses the IRIS oral RfD of 3E-03 mg/kg-day. For the insoluble salts of Uranium, the oral RfD of 6E-04 mg/kg-day may be used from the
Federal Register, Thursday December 7, 2000. Part I, Environmental Protection Agency. 40 CFR Parts 9, 141, and 142 - National Primary Drinking Water
Regulations; Radionuclides; Final Rule. p 76713.

« 5.6 Chromium (VI)

It is recommended that valence-specific data for chromium be collected when chromium is likely to be an important contaminant at a site, and when hexavalent
chromium (Cr (V1)) may exist. For Cr(VI), IRIS shows an air unit risk of 1.2E-2 per (pg/m3). While the exact ratio of Cr(VI) to Cr(lll) in the data used to derive the IRIS
air unit risk value is not known, it is likely that both Cr(VI) and Cr(lll) were present. The RSLs calculated using the IRIS air unit risk assume that the Cr(VI) to Cr(lll)
ratio is 1:6. Because of various sources of uncertainty, this assumption may overestimate or underestimate the risk calculated. Users are invited to review the
document "Toxicological Review of Hexavalent Chromium" in support of the summary information on Cr(VI) on IRIS to determine whether they believe this ratio
applies to their projects and to consider consulting with an EPA regional risk assessor.

In the RSL Table, the Cr(VI) specific value (assuming 100% Cr(VI)) is derived by multiplying the IRIS Cr(VI) value by 7. This is considered to be a health-protective
assumption, and is also consistent with the State of California's interpretation of the Mancuso study that forms the basis of Cr(VI)'s estimated cancer potency.

If you are working on a chromium site, you may want to contact the appropriate regulatory officials in your region to determine what their position is on this issue.
The Maximum Contaminant Level (MCL) of 100 pg/L for "Chromium (total)", from the EPA's MCL listing is applied to the "Chromium, Total" analyte on this website.
Tier 3 sources were used to derive the screening levels for Cr(VI).

The New Jersey Department of Environmental Protection (NJDEP) determined that Cr(VI) by ingestion is likely to be carcinogenic in humans. NJDEP derived an oral
cancer slope factor, based on cancer bioassays conducted by the National Toxicology Program (http://www.state.nj.us/dep/dsr/chromium/soil-cleanup-
derivation.pdf). The New Jersey assessment did not make a determination that Cr(VI) was mutagenic by mode of action for carcinogenesis.

EPA's Office of Pesticide Programs (OPP) made a determination that Cr(VI) has a mutagenic mode of action for carcinogenesis in all cells regardless of type,

following administration via drinking water. OPP recommended that Age-Dependent Adjustment Factors (ADAFs) be applied when assessing cancer risks from
early-life exposure (< 16 years of age). This determination was reviewed by OPP's Cancer Assessment Review Committee and published in a peer review journal).

Therefore, in 2009 the RSL workgroup adopted the Tier IIl NJDEP values and the OPP recommendation with respect to mutagenicity. More recently, in 2011,
external peer reviewers provided input on the EPA's Office of Research and Development Integrated Risk Information System draft Toxicological Review of
Hexavalent Chromium (http://cfpub.epa.gov/ncealiris_drafts/recordisplay.cfm?deid=221433). The majority of reviewers questioned the evidence used to support a
mutagenic mode of action for carcinogenesis for Cr(VI). Furthermore, in 2011 California Environmental Protection Agency finalized its drinking water Public Health
Goal for Cr(VI). CalEPA's Technical Support Document concluded in numerous studies that Cr(VI) is both genotoxic and mutagenic.
(http://www.oehha.ca.gov/water/phg/072911Cr6PHG.html)

Therefore, the RSL workgroup acknowledges that there is uncertainty associated with the assessment of hexavalent chromium. However, no updated consensus

IRIS assessment (Tier I) has yet appeared, and chromium is still under review by the IRIS program. With respect to RSLs, the more health-protective approach of

applying ADAFs for early life exposure via ingestion, dermal and inhalation was used to calculate screening levels for all exposure pathways. Application of ADAFs
for all exposure pathways results in more health-protective screening levels.

As always, consult EPA toxicologists in the Superfund program of the regional office when developing site specific screening levels.

« 5.7 Aminodinitrotoluenes

The IRIS oral RfD of 2E-03 mg/kg-day for 2,4-Dinitrotoluene is used as a surrogate for 2-Amino-4,6-Dinitrotoluene and 4-Amino-2,6-Dinitrotoluene.
- 5.8 PCBs

Aroclor 1016 is considered "lowest risk" and assigned appropriate toxicity values. All other Aroclors are assigned the high risk toxicity values.

- 5.9 Xylenes



The IRIS oral RfD of 2E-01 mg/kg-day for xylene, mixture is used as a surrogate for the 3 xylene congeners. The earlier RfD values for some xylene isomers were
withdrawn from our electronic version of HEAST. Also, the IRIS inhalation RfC of 1E-01 mg/m3 for xylene, mixture is used as a surrogate for the 3 xylene congeners.

- 5.10 Arsenic

Arsenic screening levels for ingestion of soil are now calculated with the relative bioavailability factor (RBA) of 0.6. The RBA can be adjusted using the calculator in
site-specific/user-provided mode the same way toxicity values can be changed. The RBA for soil ingestion is shown in the calculator output. The 2012 document,
Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil provides supporting information.

Absolute bioavailability can be thought of as the absorption fraction. Relative bioavailability accounts for differences in the bioavailability of a contaminant between
the medium of exposure (e.g., soil) and the media associated with the toxicity value (e.g., the arsenic RfD and CSF are derived from drinking water studies). The
60% oral RBA for arsenic in soil is empirically-based. It represents an upper-bound estimate from numerous studies where the oral RBA of soil-borne arsenic in
samples collected from across the U.S. was experimentally determined against the water-soluble form. This RBA does not apply to dermal exposures to arsenic in
soil for which the absorbed dose is calculated using a dermal absorption fraction (ABSd) of 0.03 (Exhibit 3-4 of USEPA, 2004).

« 5.11 Total Petroleum Hydrocarbons (TPHs)

The six TPH fractions were assigned representative compounds for determination of toxicity values and chemical-specific parameters to calculate RSLs. The PPRTV
paper was the principal source for the derivation of these values.

The carbon ranges and representative compounds are listed in the table below. An average of the chemical-specific parameters for 2-methylnaphthalene and
naphthalene was calculated for the medium aromatic fraction.

ITPH Fractions [Number of Carbons|Equivalent Carbon Number IndexRepresentative Compound (RfD/RfC)
Low aliphatic C5-C8 EC5-EC8 n-hexane

Medium aliphatic(C9-C18 EC>8-EC16 hydrocarbon streams*

High aliphatic  |C19-C32 EC>16-EC35 hite mineral oil

Low aromatic  |C6-C8 EC6-EC<9 benzene

Medium aromaticiC9-C16 EC9-EC<22 2-methylnaphthalene/naphthalene
High aromatic  |C17-C32 EC>22-EC35 fluoranthene

*Medium aliphatic representative compound was not listed in PPRTV paper so n-nonane was selected.

- 5.12 Soil Saturation Limit (C,,)

The soil saturation concentration, Cg, corresponds to the contaminant concentration in soil at which the absorptive limits of the soil particles, the solubility limits of
the soil pore water, and saturation of soil pore air have been reached. Above this concentration, the soil contaminant may be present in free phase (i.e.,
nonaqueous phase liquids (NAPLs) for contaminants that are liquid at ambient soil temperatures and pure solid phases for compounds that are solid at ambient soil
temperatures). Cg is not calculated for chemicals that are solid at ambient soil temperatures. The following decision criteria was established from SSL guidance,
Table C-3: if melting point is less than 20 °C, chemical is a liquid; if melting point is above 20 °C, chemical is solid.

Equation 4-10 is used to calculate Cg; for each volatile contaminant. As an update to RAGS HHEM, Part B (USEPA 1991a), this equation takes into account the
amount of contaminant that is in the vapor phase in soil in addition to the amount dissolved in the soil's pore water and sorbed to soil particles.

Chemical-specific Cg,, concentrations must be compared with each VF-based SL because a basic principle of the SL volatilization model is not applicable when free-
phase contaminants are present. How these cases are handled depends on whether the contaminant is liquid or solid at ambient temperatures. Liquid contaminants
that have a VF-based SL that exceeds the Cg; concentration are set equal to C,, whereas for solids (e.g., PAHs), soil screening decisions are based on the
appropriate SLs for other pathways of concern at the site (e.g., ingestion).

The RSL tables and the default calculator settings do not substitute Cg; for risk-based calculations. If the risk-based concentration exceeds Cgy, the resulting SSL
concentration may be overly protective. This is because the dissolved, absorbed and vapor concentrations cease to rise linearly as soil concentration increases
above the Cg, level (pure product or nonaqueous phase liquid (NAPL) is present). The SSL model used in the RSL calculator is not a four phase model. If a NAPL

is present at your site more sophisticated models may be necessary. The calculator, if operated in site-specific mode, will give the option to apply the Cgy
substitution rule.
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« 5.13 SL Theoretical Ceiling Limit




The ceiling limit of 10*5 mg/kg is equivalent to a chemical representing 10% by weight of the soil sample. At this contaminant concentration (and higher), the
assumptions for soil contact may be violated (for example, soil adherence and wind-borne dispersion assumptions) due to the presence of the foreign substance
itself.

The RSL tables and the default calculator settings do not substitute the theoretical ceiling limit for risk-based calculations but they do indicate if the resulting RSL
has exceeded the theoretical ceiling limit in the key. The calculator, if operated in site-specific mode, will give the option to apply the theoretical ceiling limit.

. 5.14 Target Risk and Target Hazard Quotient

With the exceptions described previously, SLs are chemical concentrations that correspond to fixed levels of risk (i.e., either a one-in-one million [10-6] for cancer
risk or a noncarcinogenic hazard quotient of 1) in soil, air, and water. In noncarcinogenic equations, THQ represents the target hazard quotient and is used for
ingestion, dermal, and inhalation exposure routes. The target hazard index (THI), is the target across all exposure routes. In most cases, where a substance causes
both cancer and noncancer (systemic) effects, the 10-6 cancer risk will result in a more stringent criteria and consequently this value is presented in the printed copy
of the Table. SL concentrations that equate to a 10-6 cancer risk are indicated by 'ca’ in the calculator and 'c' in the generic tables. SL concentrations that equate to
a hazard quotient (HQ) of 1 for noncarcinogenic concerns are indicated by 'nc' in the calculator and 'n' in the generic tables.

If the SLs are to be used for site screening, it is recommended that both cancer and noncancer-based SLs be used. Both carcinogenic and noncarcinogenic values
may be obtained in the Supporting Tables.

Some users of this SL Table may plan to multiply the cancer SL concentrations by 10 or 100 to set 'action levels' for triggering remediation or to set less stringent
cleanup levels for a specific site after considering non-risk-based factors such as ambient levels, detection limits, or technological feasibility. This risk management
practice recognizes that there may be a range of values that may be 'acceptable’ for carcinogenic risk (EPA's risk management range is one-in-a-million 109 to
one-in-ten thousand [10]). However, this practice could lead one to overlook serious noncancer health threats and it is strongly recommended that the user
consult with a toxicologist or regional risk assessor before doing this. Carcinogens are indicated by an asterisk ("*') in the SL Table where the noncancer SLs would
be exceeded if the cancer value that is displayed is multiplied by 100. ("**') indicate that the noncancer values would be exceeded if the cancer SL were multiplied
by 10. There is no range of 'acceptable' noncarcinogenic 'risk' for CERCLA sites. Therefore, the noncancer SLs should not be multiplied by 10 or 100 when setting
final cleanup criteria. In the rare case where noncancer SLs are more stringent than cancer SLs set at one-in-one-million risk, a similar approach has been applied
(e.g. 'max’).

SL concentrations in the printed Table are risk-based, but for soil there are two important exceptions: (1) for several volatile chemicals, SLs may exceed the soil
saturation level (‘'sat') and (2) SLs may exceed a non-risk based 'ceiling limit' concentration of 10*5 mg/kg ('max’) for relatively less toxic inorganic and semivolatile
contaminants. For more information on the 'sat' value in the SL Table, please see the discussion in Section 5.11. For more information on the 'max’ value in the SL
Table, please see the discussion in Section 5.13.

With respect to applying a 'ceiling limit' for chemicals other than volatiles, it is recognized that this is not a universally accepted approach. Some within the agency
argue that all values should be risk-based to allow for scaling (for example, if the risk-based SL is set at a hazard quotient = 1.0, and the user would like to set the
hazard quotient to 0.1 to take into account multiple chemicals, then this is as simple as multiplying the risk-based SL by 1/10th). If scaling is necessary, SL users
can do this simply by referring to the Supporting Tables at this website where risk-based soil concentrations are presented for all chemicals.

In spite of the fact that applying a ceiling limit is not a universally accepted approach, this table applies a 'max' soil concentration to the SL Table for the following
reasons:

o Risk-based SLs for some chemicals in soil exceed unity (>1,000,000 mg/kg), which is not possible.

o The ceiling limit of 10*5 mg/kg is equivalent to a chemical representing 10% by weight of the soil sample. At this contaminant concentration (and higher), the
assumptions for soil contact may be violated (for example, soil adherence and wind-borne dispersion assumptions) due to the presence of the foreign
substance itself.

o SLs currently do not address short-term exposures (e.g., pica children and construction workers). Although extremely high soil SLs are likely to represent
relatively non-toxic chemicals, such high values may not be justified if in fact more toxicological data were available for evaluating short-term and/or acute
exposures.

. 5.15 Screening Sites with Multiple Contaminants

The screening levels in the tables are calculated under the assumption that only one contaminant is present. Users needing to screen sites with multiple
contaminants should consult with their regional risk assessors. The following sections describe how target risks can be changed to screen against multiple
contaminants and how the ratio of concentration to RSL can be used to estimate total risk.

5.15.1 Adjusting Target Risk and Target Hazard Quotient

When multiple contaminants are present at a site the target hazard quotient (THQ) may be modified. The following options are among the commonly used
methods to modify the THQ:

1. The calculator on this website can be used to generate SLs based on any THQ or target cancer risk (TR) deemed appropriate by the user. The THQ input
to the calculator can be modified from the default of 1. How much it should be modified is a user decision, but it could be based upon the number of
contaminants being screened together. For example, if one is screening two contaminants together, then the THQ could be modified to 0.5. If ten
contaminants are being screened together, then the THQ could be modified to 0.1. The above example weights each chemical equally; it is also possible to
weight the chemicals unequally, as long as the total risk meets the desired goal. The decision of how to weight the chemicals is likely to be site-specific, and
it is recommended that this decision be made in consultation with the regional risk assessor.



Note that when the TR or THQ is altered, the relationship between cancer-based and noncancer-based SLs may change. At certain risk levels, the cancer-
based number may be more conservative; at different risk levels, the noncancer-based number may be more conservative. The data user needs to
consider both cancer and noncancer endpoints.

2. Similar to the above approach of using the calculator to recalculate SLs based on non-default target levels, the values in the screening tables themselves
can be addressed directly. Consistent with the above logic, although the EPA Superfund Program has not developed guidance on this, it is not uncommon
that Superfund sites are screened at a THQ of 0.1. (The cancer-based SLs are already at a target risk of 1E-6 and are usually not adjusted further in this
scenario.) SLs based on a THQ of 0.1 can be derived by dividing a default SL by 10. Again, note that altering the target HQ can change the relationship
between cancer-based and noncancer-based screening levels; the data user needs to consider both endpoints. Additional approaches or alternatives may
exist. When screening actual or potential Superfund sites, users are encouraged to consult with risk assessors in that EPA Regional Office when evaluating
or screening contamination at a site with multiple contaminants to see if they may know of another approach or if they have a preference.

5.15.2 Using RSLs to Sum Risk from Multiple Contaminants

RSLs can be used to estimate the total risk from multiple contaminants at a site as part of a screening procedure used by some regions. This methodology,
which does not substitute for a baseline risk assessment, is often called the "sum of the ratios" approach. A step-wise approach follows:

1. Perform an extensive records search and compile existing data.

2. Identify site contaminants in the SL Table. Record the SL concentrations for various media and note whether SL is based on cancer risk (indicated by 'c') or
noncancer hazard (indicated by 'n'). Segregate cancer SLs from non-cancer SLs and exclude (but don't eliminate) non-risk based SLs 's' or 'm'".

3. For cancer risk estimates, take the site-specific concentration (maximum or 95th percent of the upper confidence limit on the mean (UCL)) and divide by the
SL concentrations that are designated for cancer evaluation 'c'. Multiply this ratio by 10-6 to estimate chemical-specific risk for a reasonable maximum
exposure (RME). For multiple pollutants, simply add the risk for each chemical. See equation below.
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4. For non-cancer hazard estimates, divide the concentration term by its respective non-cancer SL designated as 'n' and sum the ratios for multiple
contaminants. The cumulative ratio represents a non-carcinogenic hazard index (HI). A hazard index of 1 or less is generally considered 'safe'. A ratio
greater than 1 suggests further evaluation. Note that carcinogens may also have an associated non-cancer SL that is not listed in the SL Table. To obtain
these values, the user should view the Supporting Tables. See equation below.
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+ 5.16 Deriving Soil Gas SLs

The air SLs could apply to indoor air from, e.g., a vapor intrusion scenario. To model indoor air concentrations from other media (e.g., soil gas, groundwater),
consult with regional experts in vapor intrusion.

For more information on EPA's current understanding of this emerging exposure pathway, please refer to EPA's recent draft guidance Evaluating the Vapor
Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance) (USEPA 2002) available on the web at:

http://www.epa.gov/osw/hazard/correctiveaction/eis/vapor.htm.

. 5.17 Mutagens

Some of the cancer causing analytes in this tool operate by a mutagenic mode of action for carcinogenesis. There is reason to surmise that some chemicals with a
mutagenic mode of action, which would be expected to cause irreversible changes to DNA, would exhibit a greater effect in early-life versus later-life exposure.
Cancer risk to children in the context of the U.S. Environmental Protection Agency's cancer guidelines (U.S. EPA, 2005) includes both early-life exposures that may
result in the occurrence of cancer during childhood and early-life exposures that may contribute to cancers later in life. In keeping with this guidance, separate
cancer risk equations are presented for mutagens. The mutagen vinyl chloride has a unique set of equations. Consult Supplemental Guidance for Assessing
Susceptibility from Early-Life Exposure to Carcinogens, EPA/630/R-03/003F, March 2005 for further information.

http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm provides more detailed information about which contaminants are considered carcinogenic by
a mutagenic mode of action. In addition to the previous document's list of these contaminants, Chromium VI, 7,12-Dimethylbenz(a)anthracene, Benz(a)anthracene,
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene and Indeno(1,2,3-c,d)pyrene are also considered carcinogenic by a mutagenic mode of action.

« 5,18 Trichloroethylene (TCE)

It is recommended that a regional risk assessor be consulted when evaluating TCE in any medium especially when less than chronic exposure scenarios are
considered. The Superfund program issued a Compilation of Information Relating of Early/Interim Actions at Superfund Sites and the TCE IRIS Assessment memo in

August 2014. Several regions have issued their own guidance as well.

In order to make the calculator display the correct results for TCE, the standard cancer and mutagen equations needed to be combined. Since TCE requires the use
of different toxicity values for cancer and mutagen equations, it was decided to make a toxicity value adjustment factor for cancer (CAF) and mutagens (MAF). The
adjustments were done for oral (o) and inhalation (i). These adjustment factors are used in the TCE equation images presented in section 4. The equations used



are presented below. The adjustment factors are based on the adult-based toxicity values and these are the cancer toxicity values presented in the Generic Tables.
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+ 5.19 Mercuric Chloride (and other Mercury salts

The IRIS RfC for "Mercury (elemental)" is used as a surrogate for "Mercuric Chloride (and other Mercury salts)". Note, that the VF for "Mercury (elemental)" is not
used as a surrogate for "Mercuric Chloride (and other Mercury salts)". The use of the surrogate RfC would appear to be a violation of the RSL toxicity hierarchy
because Cal EPA offers a RfC for Mercuric Chloride. However, the actual form of mercury evaluated for the Cal EPA RfC was elemental mercury. Since IRIS already
had a RfC for "Mercury (elemental)", it was decided to use the tier 1 source over a tier 3 source.

. 5,20 Cyanide (CN-)

The IRIS RfC for "Hydrogen Cyanide" is used as a surrogate for "Cyanide (CN-)".

6. Using the Calculator

The Calculator can be used to generate site-specific SLs or PRGs. The calculator requires the user to make some simple selections. To use the calculator Select a
land use. Next, select whether you want Default or Site-specific SLs. Selecting default screening levels will reproduce the results in the generic Generic Tables.
Selecting Site-Specific will allow you to change exposure parameters. Now pick your analytes. To pick several in a row, depress the left mouse button and drag,
then release. Or hold the Ctrl key down and select multiple analytes that are not in a row. Select the output option. Hit the retrieve button. If you selected Site-
Specific, the next page allows you to change exposure parameters. Hit the retrieve button. SLs are being calculated. The first table presents the input parameters
that were selected. The next table contains the screening levels. This table can be too big to print. The easiest way to manage this table is to move it to a
spreadsheet or a database. To copy this table, hold the left mouse key down and drag across the entire table. when done, press Ctrl ¢ to copy. Switch to a
spreadsheet and press Ctrl v to paste.

. Table 1. Standard Default Factors

|Symbo| IDefinition (units) pefault Reference
SLs

SLes-air-ca Resident Air Carcinogenic (|Jg/m3) Contaminant-specific Determined in this calculator

SLres-air-ca-vinyl chloride Resident Air Carcinogenic Vinyl Chloride (pg/m®) Vinyl Chloride-specific Determined in this calculator

[S L Resident Air Mutagenic (ug/mq) Mutagen-specific Determined in this calculator

[ [ Resident Air Noncarcinogenic (ug/md) Contaminant-specific Determined in this calculator

SLres-fsh-ca-ing Resident Fish Carcinogenic (mg/kg) Contaminant-specific Determined in this calculator

SLres-fsh-nc-ing Resident Fish Noncarcinogenic (mg/kg) Contaminant-specific Determined in this calculator

SLwater-ca-ing Resident Tapwater Groundwater Carcinogenic Contaminant-specific Determined in this calculator
Ingestion (ug/L)

SLwater-ca-der Resident Tapwater Groundwater Carcinogenic Dermal [Contaminant-specific Determined in this calculator
(Hg/L)

[SLwater-ca-inh Resident Tapwater Groundwater Carcinogenic Contaminant-specific Determined in this calculator
Inhalation (pg/L)

SLwater-ca-tot Resident Tapwater Groundwater Carcinogenic Total ~ [Contaminant-specific Determined in this calculator
(ug/L)

SLres-water-ca-vc-ing Resident Tapwater Groundwater Carcinogenic Vinyl Contaminant-specific Determined in this calculator
Chloride Ingestion (ug/L)

e e Resident Tapwater Groundwater Carcinogenic Vinyl Contaminant-specific Determined in this calculator
Chloride Dermal (ug/L)

Sl s Resident Tapwater Groundwater Carcinogenic Vinyl Contaminant-specific Determined in this calculator
Chloride Inhalation (ug/L)

S e Resident Tapwater Groundwater Carcinogenic Vinyl Contaminant-specific Determined in this calculator
Chloride Total (pg/L)

SLwater-mu-ing Resident Tapwater Groundwater Mutagenic Ingestion  |Contaminant-specific Determined in this calculator
(Hg/L)

S Ly stermeatr Resident Tapwater Groundwater Mutagenic Dermal Contaminant-specific Determined in this calculator
(ug/L)

SLwater-mu-inh Resident Tapwater Groundwater Mutagenic Inhalation Mutagen-specific Determined in this calculator

(ug/L)




SI—water-mu-t«:)t

Resident Tapwater Groundwater Mutagenic Total (ug/L)

Contaminant-specific

Determined in this calculator

SI-water-nc-ing

Resident Tapwater Groundwater Noncarcinogenic
Ingestion (pg/L)

Contaminant-specific

Determined in this calculator

SLwat(-;r—nr.-der

Resident Tapwater Groundwater Noncarcinogenic
Dermal (pg/L)

Contaminant-specific

Determined in this calculator

SI-water—nc-inh

Resident Tapwater Groundwater Noncarcinogenic
Inhalation (pg/L)

Mutagen-specific

Determined in this calculator

SI-water-nc-tot

Resident Tapwater Groundwater Noncarcinogenic Total
(Mg/L)

Contaminant-specific

Determined in this calculator

SLres—sol—ca—ing

Resident Soil Carcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SLres-soI—ca—der

Resident Soil Carcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SLres—soI—ca—inh

Resident Soil Carcinogenic Inhalation (mg/kg)

Contaminant-specific

Determined in this calculator

SLres—soI—ca—tot

Resident Soil Carcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SL

res-sol-ca-vc-ing

Resident Soil Carcinogenic Vinyl Chloride Ingestion
(mg/kg)

Vinyl Chloride -specific

Determined in this calculator

SL

res-sol-ca-vc-der

Resident Soil Carcinogenic Vinyl Chloride Dermal
(mg/kg)

Vinyl Chloride-specific

Determined in this calculator

SLres—soI—ca—vc-inh

Resident Soil Carcinogenic Vinyl Chloride Inhalation
(mg/kg)

Vinyl Chloride-specific

Determined in this calculator

SI-res-sol-ca-vc-tot

Resident Soil Carcinogenic Vinyl Chloride Total (mg/kg)

Vinyl Chloride-specific

Determined in this calculator

SI-res—sol-mu-ing

Resident Soil Mutagenic Ingestion (mg/kg)

Mutagen-specific

Determined in this calculator

SI-res-sol-mu-der

Resident Soil Mutagenic Dermal (mg/kg)

Mutagen-specific

Determined in this calculator

SL

res-sol-mu-inh

Resident Soil Mutagenic Inhalation (mg/kg)

Mutagen-specific

Determined in this calculator

SI-res—sol—mu-tot

Resident Soil Mutagenic Total (mg/kg)

Mutagen-specific

Determined in this calculator

SL,

res-sol-nc-ing

Resident Soil Noncarcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SLres-sol—nc—der

Resident Soil Noncarcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SLres—soI—nc—inh

Resident Soil Noncarcinogenic Inhalation (mg/kg)

Contaminant-specific

Determined in this calculator

SI-res—sol—nc—tot

Resident Soil Noncarcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SI-w-sol-ca-ing

Composite Worker Soil Carcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SI—w-sol-ca-der

Composite Worker Soil Carcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SI-w-sol-ca-inh

Composite Worker Soil Carcinogenic Inhalation (mg/kg)

Contaminant-specific

Determined in this calculator

SLw—soI—ca-tot

Composite Worker Soil Carcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SL.

w-sol-nc-ing

Composite Worker Soil Noncarcinogenic Ingestion
(mg/kg)

Contaminant-specific

Determined in this calculator

SLw—soI—nc-der

Composite Worker Soil Noncarcinogenic Dermal
(mg/kg)

Contaminant-specific

Determined in this calculator

SI-w-sol-nc-inh

Composite Worker Soil Noncarcinogenic Inhalation
(mg/kg)

Contaminant-specific

Determined in this calculator

ISL

w-sol-nc-tot

Composite Worker Soil Noncarcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SL,

iw-sol-ca-ing

Indoor Worker Soil Carcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SLiw—soI-ca—der

Indoor Worker Soil Carcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SI-iw—s.ol-z:a—inh

Indoor Worker Soil Carcinogenic Inhalation (mg/kg)

Contaminant-specific

Determined in this calculator

SI-iw-sol-ca—tot

Indoor Worker Soil Carcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SI-iw-sol-nc-ing

Indoor Worker Soil Noncarcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SI-iw-sol-nc-der

Indoor Worker Soil Noncarcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SL

iw-sol-nc-inh

Indoor Worker Soil Noncarcinogenic Inhalation (mg/kg)

Contaminant-specific

Determined in this calculator

SL

iw-sol-nc-tot

Indoor Worker Soil Noncarcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SL

ow-sol-ca-ing

Outdoor Worker Soil Carcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SLow—soI—ca—der

Outdoor Worker Soil Carcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SL

ow-sol-ca-inh

Outdoor Worker Soil Carcinogenic Inhalation (mg/kg)

Contaminant-specific

Determined in this calculator

SLow-soI-ca—tot

Outdoor Worker Soil Carcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SI-ow-sol-nc-ing

Outdoor Worker Soil Noncarcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SI-ow-sol-nc-der

Outdoor Worker Soil Noncarcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SL

ow-sol-nc-inh

Outdoor Worker Soil Noncarcinogenic Inhalation
(mg/kg)

Contaminant-specific

Determined in this calculator

SI-ow-s.ol-nc-tot

Outdoor Worker Soil Noncarcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SI-cw—sol-ca-ing

Construction Worker Soil Carcinogenic Ingestion
(mg/kg)

Contaminant-specific

Determined in this calculator

SL

cw-sol-ca-der

Construction Worker Soil Carcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SL

cw-sol-ca-inh

Construction Worker Soil Carcinogenic Inhalation
(mg/kg)

Contaminant-specific

Determined in this calculator

SLcw—soI—ca—tot

Construction Worker Soil Carcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SI-cw—sol-nc-ing

Construction Worker Soil Noncarcinogenic Ingestion
(mg/kg)

Contaminant-specific

Determined in this calculator

SL

cw-sol-nc-der

Construction Worker Soil Noncarcinogenic Dermal
(mg/kg)

Contaminant-specific

Determined in this calculator




SL

cw-sol-nc-inh

Construction Worker Soil Noncarcinogenic Inhalation
(mg/kg)

Contaminant-specific

Determined in this calculator

SI—cw—sol-nc-tot

Construction Worker Soil Noncarcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SL

rec-sol-ca-ing

Recreator Soil Carcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SL,

rec-sol-ca-der

Recreator Soil Carcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SI-rec—sol—ca—inh

Recreator Soil Carcinogenic Inhalation (mg/kg)

Contaminant-specific

Determined in this calculator

SLrec—sol—ca—tot

Recreator Soil Carcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SL

rec-sol-nc-ing

Recreator Soil Noncarcinogenic Ingestion (mg/kg)

Contaminant-specific

Determined in this calculator

SI-rec-sol-nc-der

Recreator Soil Noncarcinogenic Dermal (mg/kg)

Contaminant-specific

Determined in this calculator

SI-rec-sol-nc-inh

Recreator Soil Noncarcinogenic Inhalation (mg/kg)

Contaminant-specific

Determined in this calculator

SI-rec-sol-nc-tot

Recreator Soil Noncarcinogenic Total (mg/kg)

Contaminant-specific

Determined in this calculator

SL

rec-water-ca-der

Recreator Surface Water Carcinogenic Dermal (ug/L)

Contaminant-specific

Determined in this calculator

SI—rec-water-c;a—ing

Recreator Surface Water Carcinogenic Ingestion (ug/L)

Contaminant-specific

Determined in this calculator

SL

rec-water-ca-tot

Recreator Surface Water Carcinogenic Total (ug/L)

Contaminant-specific

Determined in this calculator

SL

rec-water-vc-der

Recreator Surface Water Carcinogenic Vinyl Chloride
Dermal (pg/L)

Contaminant-specific

Determined in this calculator

SI-rec—water—vc—ing

Recreator Surface Water Carcinogenic Vinyl Chloride
Ingestion (pg/L)

Contaminant-specific

Determined in this calculator

SL rec-water-vc-tot

Recreator Surface Water Carcinogenic Vinyl Chloride
Total (ug/L)

Contaminant-specific

Determined in this calculator

SI-rec—water—nc—der

Recreator Surface Water Non-Carcinogenic Dermal
(Hg/L)

Contaminant-specific

Determined in this calculator

SLrec—water—nc—ing

Recreator Surface Water Non-Carcinogenic Ingestion
(Hg/L)

Contaminant-specific

Determined in this calculator

S Lrec-water-nc—tot

Recreator Surface Water Non-Carcinogenic Total (ug/L)

Contaminant-specific

Determined in this calculator

Toxicity Value

S

RfD, Chronic Oral Reference Dose (mg/kg-day) Contaminant-specific EPA Superfund hierarchy
RfC Chronic Inhalation Reference Concentration (mg/m3) Contaminant-specific EPA Superfund hierarchy
ICSF, Chronic oral Slope Factor (mg/kg-day)‘1 Contaminant-specific EPA Superfund hierarchy
IUR Chronic Inhalation Unit Risk (ug/m:")'1 Contaminant-specific EPA Superfund hierarchy
Miscellaneous Variables
TR target risk 1x 10 Determined in this calculator
THQ target hazard quotient 1 Determined in this calculator
ITHI target hazard index 1 Determined in this calculator
K Andelman Volatilization Factor (L/m3) 0.5 U.S. EPA 1991b (pg. 20)
Ko Dermal Permeability Constant (cm/hour) Contaminant-specific U.S. EPA 2004
AT esc Averaging time - resident soil child (days) 365 X ED,gg.c = 2190 U.S. EPA 1989 (pg. 6-23)
AT es-a Averaging time - resident soil adult (days) 365 x ED g = 9490 U.S. EPA 1989 (pg. 6-23)
AT es Averaging time - resident soil age adjusted (days) 365 x LT = 25550 U.S. EPA 1989 (pg. 6-23)
ATw.a Averaging time - composite worker (days) 365 x ED,, = 9125 (non- U.S. EPA 1989 (pg. 6-23)
carcinogenic)
AT, Averaging time - composite worker (days) 365 x LT = 25550 U.S. EPA 1989 (pg. 6-23)
carcinogenic)
ATiw-a Averaging time - composite worker (days) 365 x ED;,, = 9125 (non- U.S. EPA 1989 (pg. 6-23)
carcinogenic)
ATiw Averaging time - indoor worker soil (days) 365 x LT = 25550 U.S. EPA 1989 (pg. 6-23)
carcinogenic)
ATow-a Averaging time - composite worker (days) 365 x EDg,, = 9125 (non- U.S. EPA 1989 (pg. 6-23)
carcinogenic)
ATow Averaging time - outdoor worker soil (days) 365 x LT = 25550 U.S. EPA 1989 (pg. 6-23)
carcinogenic)
ATow-a Averaging time - composite worker (days) EW¢,, X 7 (d/wk) x ED,, = 350 U.S. EPA 1989 (pg. 6-23)
non-carcinogenic)
AT Averaging time - construction worker soil (days) 365 x LT = 25550 U.S. EPA 1989 (pg. 6-23)
carcinogenic)
AT ecc Averaging time - recreator soil child (days) 365 x EDygcc U.S. EPA 1989 (pg. 6-23)
AT ec.a Averaging time - recreator soil adult (days) 365 x EDygc.a U.S. EPA 1989 (pg. 6-23)
AT ec Averaging time - recreator soil (days) 365 x LT U.S. EPA 1989 (pg. 6-23)
LT Lifetime (years) 70 U.S. EPA 1989 (pg. 6-22)
Ingestion and Dermal Contact Rates
IRW es.c Resident Drinking Water Ingestion Rate - Child (L/day) 0.78 U.S. EPA 2011, Tables 3-15 and 3-33;
weighted average of 90th percentile
consumer-only ingestion of drinking
water (birth to <6 years)
IRW es.a Resident Drinking Water Ingestion Rate - Adult (L/day) 2.5 U.S. EPA 2011, Table 3-33; 90th

percentile of consumer-only ingestion of
drinking water (>= 21 years)




|FWres-adj Resident Drinking Water Ingestion Rate - Age-adjusted 327.95 Calculated using the age adjusted intake
(L/kg) factors equation
IFWMreS_adj Resident Mutagenic Drinking Water Ingestion Rate - 1019.9 Calculated using the age adjusted intake
Age-adjusted (L/kg) factors equation
IRS es.c Resident Soil Ingestion Rate - Child (mg/day) 200 U.S. EPA 1991a (pg. 15)
IRS es.a Resident Soil Ingestion Rate - Adult (mg/day) 100 U.S. EPA 1991a (pg. 15)
IFSres—adj Resident Soil Ingestion Rate - Age-adjusted (mg/kg) 36750 Calculated using the age adjusted intake
factors equation
IFSMreS_adj Resident Mutagenic Soil Ingestion Rate - Age-adjusted [166833.33 Calculated using the age adjusted intake
(mg/kg) factors equation
IR Indoor Worker Soil Ingestion Rate (mg/day) 50 U.S. EPA 1991a (pg. 15)
IRow Outdoor Worker Soil Ingestion Rate (mg/day) 100 U.S. EPA 1991a (pg. 15)
IRcw Construction Worker Soil Ingestion Rate (mg/day) 330 U.S. EPA 2002 Exhibit 5-1
IRW g6 Recreator Surface Water Ingestion Rate - Child (L/hour)0.05 U.S. EPA Region 4
IRW c.a Recreator Surface Water Ingestion Rate - Adult (L/hour)0.05 U.S. EPA Region 4
IFWrec_adj Recreator Surface Water Ingestion Rate - Age-adjusted [Site-specific Calculated using the age adjusted intake
(L/kg) factors equation
IRWq_» Surface Water Ingestion Rate - Age Segment 0-2 0.05 U.S. EPA Region 4
(L/hour)
IRW,_g Surface Water Ingestion Rate - Age Segment 2-6 0.05 U.S. EPA Region 4
(L/hour)
IRWg_16 Surface Water Ingestion Rate - Age Segment 6-16 0.05 U.S. EPA Region 4
(L/hour)
IRW 6.0 Surface Water Ingestion Rate - Age Segment 16-26 0.05 U.S. EPA Region 4
(L/hour)
IFWMrec_aq; Recreator Mutagenic Surface Water Ingestion Rate -  Site-specific Calculated using the age adjusted intake
Age-adjusted (L/kg) factors equation
IRSecc Recreator Soil Ingestion Rate - Child (mg/day) 200 U.S. EPA 1991a (pg. 15)
IRSec.a Recreator Soil Ingestion Rate - Adult (mg/day) 100 U.S. EPA 1991a (pg. 15)
IFSreC_adj Recreator Soil Ingestion Rate - Age-adjusted (mg/kg) Site-specific Calculated using the age adjusted intake
factors equation
IRSy.» Soil Ingestion Rate - Age-segment 0-2 (mg/day) 200 U.S. EPA 1991a (pg. 15)
IRS, ¢ Soil Ingestion Rate - Age-segment 2-6 (mg/day) 200 U.S. EPA 1991a (pg. 15)
IRSg_16 Soil Ingestion Rate - Age-segment 6-16 (mg/day) 100 U.S. EPA 1991a (pg. 15)
IRS 606 Soil Ingestion Rate - Age-segment 16-26 (mg/day) 100 U.S. EPA 1991a (pg. 15)
IFSMrec_adj Recreator Mutagenic Soil Ingestion Rate - Age-adjusted Site-specific Calculated using the age adjusted intake
(mg/kg) factors equation
DFSres-adj Resident soil dermal contact factor- age-adjusted 112266 Calculated using the age adjusted intake
(mg/kg) factors equation
DFSMres—adj Resident Mutagenic soil dermal contact factor- age- 475598 Calculated using the age adjusted intake
adjusted (mg/kg) factors equation
DFSrec-adj Recreator soil dermal contact factor- age-adjusted Site-specific Calculated using the age adjusted intake
(mg/kg) factors equation
DFSMrec-adj Recreator Mutagenic soil dermal contact factor- age-  Site-specific Calculated using the age adjusted intake
adjusted (mg/kg) factors equation
DFWres-adj Resident water dermal contact factor- age-adjusted 2610650 Calculated using the age adjusted intake
(cm2 - event/kg) factors equation
DFWMes_adj Resident Mutagenic water dermal contact factor- age- 18191633 Calculated using the age adjusted intake
adjusted (cm2 - event/kg) factors equation
DFWrec-adj Recreator water dermal contact factor- age-adjusted  Site-specific Calculated using the age adjusted intake
(cm2 - event/kg) factors equation
DFWMec_agj Recreator Mutagenic water dermal contact factor- age- [Site-specific Calculated using the age adjusted intake
adjusted (cm? - event/kg) factors equation
IRFos.a Fish Ingestion Rate (mg/day) Site-specific Recommend using site-specific values
SAes-c Resident surface area soil - child (cm?) 2373 U.S. EPA 2011a, Tables 7-2 and 7-8;
weighted average of mean values for
head, hands, forearms, lower legs, and
feet (male and female, birth to < 6 years)
forearm and lower leg-specific data
used when available, ratios for nearest
available age group used elsewhere)
ISA Resident surface area soil - adult (cm2) 6032 U.S. EPA 2011, Tables 7-2 and 7-12;

res-a

eighted average of mean values for
head, hands, forearms, lower legs, and
feet (male and female, 21+ years)
forearm and lower leg-specific data
used for males and female lower leg;




ratio of male forearm to arm applied to
female arm data.

SAres-c Resident surface area water - child (cm?) 6365 U.S. EPA 2014, weighted average of
mean values for children <6 years.

SAres-a Resident surface area water - adult (cm?) 19652 U.S. EPA 2014, weighted average of
mean values for adults, male and female
21+.

SAqw Worker soil surface area - adult (cm2) 3527 US EPA 2011a, Table 7-2; weighted
average of mean values for head,
hands, and forearms (male and female,
21+years)

SAcw Worker soil surface area - adult (cmz) 3527 US EPA 2011a, Table 7-2; weighted
average of mean values for head,
hands, and forearms (male and female,
21+years)

SArec-c Recreator surface area - child (cm2) Site-specific Calculated using the age adjusted intake
factors equation

SArec-a Recreator surface area - adult (cmz) Site-specific Calculated using the age adjusted intake
factors equation

SAg.2 Surface area - age segment 0-2 (cm2) Site-specific Site-specific

SAs g Surface area - age segment 2-6 (cmz) Site-specific Site-specific

SAs.16 Surface area - age segment 6-16 (cmz) Site-specific Site-specific

SA16.26 Surface area - age segment 16-26 (cmz) Site-specific Site-specific

AF es_c Resident soil adherence factor - child (mg/cmz) 0.2 U.S. EPA 2002 (Exhibit 1-2)

AF os.a Resident soil adherence factor - adult (mg/cm2) 0.07 U.S. EPA 2002 (Exhibit 1-2)

AF oW Outdoor Worker soil adherence factor (mg/cm?) 0.12 U.S. EPA 2011, Table 7-20 and Section
7.2.2; arithmetic mean of weighted
average of body part- specific (hands,
forearms, and face) mean adherence
factors for adult commercial/industrial
activities

AF,, Composite Worker soil adherence factor (mg/cmz) 0.12 U.S. EPA 2011, Table 7-20 and Section
7.2.2; arithmetic mean of weighted
average of body part- specific (hands,
forearms, and face) mean adherence
factors for adult commercial/industrial
activities

AF . Construction Worker soil adherence factor (mg/cmz) 0.3 U.S. EPA 2002 (Exhibit 5-1)

AF ec.c Recreator soil adherence factor - child (mg/cm?) Site-specific Site-specific

AF ec.a Recreator soil adherence factor - adult (mg/cm?) Site-specific Site-specific

AFo.o Soil adherence factor - age segment 0-2 (mg/cmz) Site-specific Site-specific

AF, 6 Soil adherence factor - age segment 2-6 (mg/cm?) Site-specific Site-specific

AFg 16 Soil adherence factor - age segment 6-16 (mg/cm2) Site-specific Site-specific

AF 526 Soil adherence factor - age segment 16-26 (mg/cmz) Site-specific Site-specific

BWes-c Resident Body Weight - child (kg) 15 U.S. EPA 1991a (pg. 15)

BWes-a Resident Body Weight - adult (kg) 80 U.S. EPA 2011, Table 8-3; weighted
mean values for adults 21 - 78

BW ec.c Recreator Body Weight - child (kg) Site-specific Site-specific

BW\ec-a Recreator Body Weight - adult (kg) Site-specific Site-specific

BWq._o Body Weight - age segment 0-2 (kg) Site-specific Site-specific

BW,_ g Body Weight - age segment 2-6 (kg) Site-specific Site-specific

BWg_16 Body Weight - age segment 6-16 (kg) Site-specific Site-specific

BW46.26 Body Weight - age segment 16-26 (kg) Site-specific Site-specific

BW o Outdoor Worker Body Weight (kg) 80 U.S. EPA 1991a (pg. 15)

BW.\, Construction Worker Body Weight (kg) 80 U.S. EPA 2011, Table 8-3; weighted
mean values for adults 21 - 78

BWi\, Indoor Worker Body Weight (kg) 80 U.S. EPA 2011, Table 8-3; weighted
mean values for adults 21 - 78

BW,, Worker Body Weight (kg) 80 U.S. EPA 2011, Table 8-3; weighted
mean values for adults 21 - 78

IABS4 Fraction of contaminant absorbed dermally from soil Contaminant-specific U.S. EPA 2004 (Exhibit 3-4)

(unitless)
IGIABS Fraction of contaminant absorbed in gastrointestinal Contaminant-specific U.S. EPA 2004 (Exhibit 4-1)
tract (unitless) Note: if the GIABS is >50% then it is set
to 100% for the calculation of dermal toxicity values.
DAgyent Absorbed dose per event (pg/cm2 - event) Contaminant-specific U.S. EPA 2004 (Equation 3.2 and 3.3)
Exposure Frequency, Exposure Duration, and Exposure Time Variables
EF es Resident Exposure Frequency (days/year) |350 U.S. EPA 1991a (pg. 15)




EF es-a Resident Exposure Frequency - adult (days/year) 350 U.S. EPA 1991a (pg. 15)

EF es-c Resident Exposure Frequency - child (days/year) 350 U.S. EPA 1991a (pg. 15)

EF,, orker Exposure Frequency (days/year) 250 U.S. EPA 1991a (pg. 15)

EF;w Indoor Worker Exposure Frequency (days/year) 250 U.S. EPA 1991a (pg. 15)

EFow Outdoor Worker Exposure Frequency (days/year) 225 U.S. EPA 1991a (pg. 15)

EF Construction Worker Exposure Frequency (days/year) 250 U.S. EPA 2002 Exhibit 5-1

EF ec Recreator Exposure Frequency (days/year) Site-specific Site-specific

EF ec-c Recreator Exposure Frequency - child (days/year) Site-specific Site-specific

EF ec-a Recreator Exposure Frequency - adult (days/year) Site-specific Site-specific

EFg.o Exposure Frequency - age segment 0-2 (days/year) Site-specific Site-specific

EF,.6 Exposure Frequency - age segment 2-6 (days/year) Site-specific Site-specific

EFs.16 Exposure Frequency - age segment 6-16 (days/year) Site-specific Site-specific

EF16.06 Exposure Frequency - age segment 16-26 (days/year) [Site-specific Site-specific

ED,es Resident Exposure Duration (years) 26 EPA 2011, Table 16-108; 90th percentile
for current residence time.

ED s c Resident Exposure Duration - child (years) 6 U.S. EPA 1991a (pg. 15)

ED\es.a Resident Exposure Duration - adult (years) 20 ED, (26 years) - ED_ (6 years)

ED,, Worker Exposure Duration - (years) 25 U.S. EPA 1991a (pg. 15)

ED;\, Indoor Worker Exposure Duration - (years) 25 U.S. EPA 1991a (pg. 15)

EDow Outdoor Worker Exposure Duration (years) 25 U.S. EPA 1991a (pg. 15)

ED¢w Construction Worker Exposure Duration (years) 1 U.S. EPA 2002 Exhibit 5-1

ED ecc Recreator Exposure Duration - child (years) Site-specific Site-specific

EDec.a Recreator Exposure Duration - adult (years) Site-specific Site-specific

EDg.o Exposure Duration - age segment 0-2 (years) Site-specific Site-specific

ED,_¢ Exposure Duration - age segment 2-6 (years) Site-specific Site-specific

EDg_16 Exposure Duration - age segment 6-16 (years) Site-specific Site-specific

ED 4626 Exposure Duration - age segment 16-26 (years) Site-specific Site-specific

ET es-a Resident Exposure Time (hours/day) 24 'The whole day

ETres-c Resident Exposure Time (hours/day) 24 The whole day

ET es Resident Exposure Time (hours/day) 24 The whole day

ET,, Worker Exposure Time (hours/day) 8 The work day

ETiw Indoor Worker Exposure Time (hours/day) 8 The work day

ETow Outdoor Worker Exposure Time (hours/day) 8 The work day

ETcw Construction Worker Exposure Time (hours/day) 8 The work day

ET oc Recreator Exposure Time (hours/day) Site-specific Site-specific

ET occ Recreator Exposure Time - child (hours/day) Site-specific Site-specific

ET oca Recreator Exposure Time - adult (hours/day) Site-specific Site-specific

ETevent-res-c Resident Water Exposure Time - child (hours/event) 0.54 U.S. EPA 2011, Table 16-28; weighted
average of 90th percentile time spent
bathing (birth to <6 years)

Blevamtisa Resident Water Exposure Time - adult (hours/event)  0.71 U.S. EPA 2011, Tables 16-30 and 16-31;
weighted average of adult (21 to 78)
90th percentile of time spent bathing/
showering in a day, divided by mean
number of baths/showers taken in a day.

ETevent-res-adj Resident Water Exposure Time - age-adjusted 0.6708 Calculated using the age adjusted intake

(hours/event) factors equation

ETevent—res-madj Resident Exposure Time - age-adjusted (hours/event) 0.6708 Calculated using the age adjusted intake
factors equation

Elaveisices Recreator Surface Water Exposure Time - child Site-specific Site-specific

(hours/event)
Elaeiesa Recreator Surface Water Exposure Time - adult Site-specific Site-specific
(hours/event)

ETo.o Exposure Time - age segment 0-2 (hours/day) Site-specific Site-specific

ET,.6 Exposure Time - age segment 2-6 (hours/day) Site-specific Site-specific

ETs.16 Exposure Time - age segment 6-16 (hours/day) Site-specific Site-specific

ET46.06 Exposure Time - age segment 16-26 (hours/day) Site-specific Site-specific

ETevent-rec-adi Recreator Exposure Time - age-adjusted (hours/event) Site-specific Calculated using the age adjusted intake
factors equation

ETevent-rec(0-2) Exposure Time - age segment 0-2 (hours/event) Site-specific Site-specific

ETevent-rec(2-6) Exposure Time - age segment 2-6 (hours/event) Site-specific Site-specific

ETovent-rec(6-16) Exposure Time - age segment 6-16 (hours/event) Site-specific Site-specific

ETovent-rec(16-26) Exposure Time - age segment 16-26 (hours/event) Site-specific Site-specific

ETevent-res(0-2) Exposure Time - age segment 0-2 (hours/event) 0.54 Calculated based on the ET given for
ETevent—res—c

ET, Exposure Time - age segment 2-6 (hours/event) 0.54 Calculated based on the ET given for

event-res(2-6)

ETevent-res-c




E Tevent-res(6-16) Exposure Time - age segment 6-16 (hours/event) 0.71 Calculated based on the ET given for
ETevent—res-a

ETevent-res(16-26) Exposure Time - age segment 16-26 (hours/event) 0.71 Calculated based on the ET given for
ETevent-res-a

ETevent_rec_madj Recreator Exposure Time - age-adjusted (hours/event) Site-specific Calculated using the age adjusted intake
factors equation

EViec-c Recreator Events - child (events/day) Site-specific Site-specific

EViec-a Recreator Events - adult (events/day) Site-specific Site-specific

EVies-c Resident Events - child (events/day) 1

EVies-a Resident Events - adult (events/day) 1

EVo.o Events - age segment 0-2 (events/day) Site-specific Site-specific

EVo.g Events - age segment 2-6 (events/day) Site-specific Site-specific

EVe.16 Events - age segment 6-16 (events/day) Site-specific Site-specific

EV16.26 Events - age segment 16-26 (events/day) Site-specific Site-specific

Soil to Groundwater SSL Factor Variables

Wind Particulate Emission Factor Variables
PEF,, Particulate Emission Factor - Minneapolis (m3/kg) 1.36 x 109(region-speciﬁc) U.S. EPA 2002 Exhibit D-2
Q/Cyiing nverse of the Mean Concentration at the Center of a  93.77 (region-specific) U.S. EPA 2002 Exhibit D-2
0.5-Acre-Square Source (g/m?-s per kg/m3)
\Y Fraction of Vegetative Cover (unitless) 0.5 U.S. EPA. 2002 Equation 4-5
U Mean Annual Wind Speed (m/s) 4.69 U.S. EPA. 2002 Equation 4-5
U Equivalent Threshold Value of Wind Speed at 7m (m/s) [11.32 U.S. EPA. 2002 Equation 4-5
F(x) Function Dependent on U, /U; (unitless) 0.194 U.S. EPA. 2002 Equation 4-5
A Dispersion constant unitless PEF and region-specific U.S. EPA 2002 Exhibit D-2
Ag Areal extent of the site or contamination (acres) 0.5 (range 0.5 to 500 ) U.S. EPA 2002 Exhibit D-2
B Dispersion constant unitless PEF and region-specific U.S. EPA 2002 Exhibit D-2
Cc Dispersion constant unitless PEF and region-specific U.S. EPA 2002 Exhibit D-2
Mechanical Particulate Emission Factor Variables from Vehicle Traffic
PEF. Particulate Emission Factor - subchronic (m3/kg) site-specific) U.S. EPA 2002 Equation 5-5
Q/C, nverse of the ratio of the 1-h geometric mean 23.02 (for 0.5 acre site) U.S. EPA 2002 Equation 5-5
concentration to the emission flux along a straight road
segment bisecting a square site (g/mz-s per kg/m3)
Fo Dispersion correction factor (unitless) 0.185 U.S. EPA 2002 Equation 5-5
T Total time over which construction occurs (s) site-specific U.S. EPA 2002 Equation 5-5
AR Surface area of contaminated road segment (m?) Ag = Lg * Wg *0.092903m? /ft?U.S. EPA 2002 Equation 5-5
Lr Length of road segment (ft) Site-specific U.S. EPA 2002 Equation 5-5
Wg Width of road segment (ft) 20 U.S. EPA 2002 Equation E-18
w Mean vehicle weight (tons) number of cars x tons/car +  |U.S. EPA 2002 Equation 5-5
number of trucks x tons/truck) /
total vehicles)
P Number of days with at least 0.01 inches of precipitationSite-specific U.S. EPA 2002 Exhibit 5-2
days/year)
> VKT Sum of fleet vehicle kilometers traveled during the > VKT = total vehicles x U.S. EPA 2002 Equation 5-5
exposure duration (km) distance (km/day) x frequency
weeks/year) x (days/year)
A Dispersion constant unitless 12.9351 U.S. EPA 2002 Equation 5-6




Ag Areal extent of site surface soil contamination (acres) 0.5 (range 0.5 to 500 ) U.S. EPA 2002 Equation 5-6
B Dispersion constant unitless 5.7383 U.S. EPA 2002 Equation 5-6
C Dispersion constant unitless 71.7711 U.S. EPA 2002 Equation 5-6
Mechanical Particulate Emission Factor Variables from other than Vehicle Traffic
PEF'SC Particulate Emission Factor - subchronic (m3/kg) site-specific) U.S. EPA 2002 Equation E-26
Q/Cg, Inverse of the ratio of the 1-h. geometric mean air Site-specific U.S. EPA 2002 Equation E-15
concentration and the emission flux at the center of the
square emission source (g/m2-s per kg/m3)
Fp Dispersion correction factor (unitless) Site-specific U.S. EPA 2002 Equation E-16
A Dispersion constant unitless 2.4538 U.S. EPA 2002 Equation E-15
B Dispersion constant unitless 17.5660 U.S. EPA 2002 Equation E-15
Cc Dispersion constant unitless 189.0426 U.S. EPA 2002 Equation E-15
As Areal extent of site surface soil contamination (acres) range 0.5 to 500) U.S. EPA 2002 Equation E-15
Ut Total time-averaged PMq unit emission flux for Site-specific U.S. EPA 2002 Equation E-25
construction activities other than traffic on unpaved
roads (g/mz-s)
MPC i Unit mass emitted from wind erosion (g) site-specific U.S. EPA 2002 Equation E-20
v Fraction of Vegetative Cover (unitless) 0] U.S. EPA 2002 Equation E-20
Un, Mean Annual Wind Speed (m/s) 4.69 U.S. EPA 2002 Equation E-20
Uy Equivalent Threshold Value of Wind Speed at 7m (m/s) |11.32 U.S. EPA 2002 Equation E-20
F(x) Function Dependent on U, /U; (unitless) 0.194 U.S. EPA 2002 Equation E-20
Asurf Areal extent of site surface soil contamination (m?) range 0.5 to 500) U.S. EPA 2002 Equation E-20
ED Exposure duration (years) Site-specific U.S. EPA 2002 Equation E-20
Mexcav Unit mass emitted from excavation soil dumping (g) site-specific U.S. EPA 2002 Equation E-21
0.35 PM, particle size multiplier (unitless) 0.35 U.S. EPA 2002 Equation E-21
Un, Mean annual wind speed during construction (m/s) 4.69 U.S. EPA 2002 Equation E-21
M-excav Gravimetric soil moisture content (%) 12 (mean value for municipal U.S. EPA 2002 Equation E-21
landfill cover)
Psoil In situ soil density (includes water) (Mg/m?3) 1.68 U.S. EPA 2002 Equation E-21
Aexcav Areal extent of excavation (m2) range 0.5 to 500) U.S. EPA 2002 Equation E-21
dexcav Average depth of excavation (m) Site-specific U.S. EPA 2002 Equation E-21
NA-dump Number of times soil is dumped (unitless) 2 U.S. EPA 2002 Equation E-21
Moz Unit mass emitted from dozing operations (g) site-specific U.S. EPA 2002 Equation E-22
0.75 PM;q scaling factor (unitless) 0.75 U.S. EPA 2002 Equation E-22
Sdoz Soil silt content (%) 6.9 U.S. EPA 2002 Equation E-22
Mi-doz Gravimetric soil moisture content (%) 7.9 (mean value for U.S. EPA 2002 Equation E-22
overburden)
P VKT 40z Sum of dozing kilometers traveled (km) Site-specific U.S. EPA 2002 Equation E-22
Sdoz Average dozing speed (kph) 11.4 (mean value for graders) |U.S. EPA 2002 Equation E-22
NA-doz Number of times site is dozed (unitless) Site-specific U.S. EPA 2002 Equation E-22
Bqy Dozer blade length (m) Site-specific U.S. EPA 2002 Page E-28
Mgrade Unit mass emitted from grading operations (g) site-specific U.S. EPA 2002 Equation E-23
0.60 PMjq scaling factor (unitless) 0.60 U.S. EPA 2002 Equation E-23
2 VKTgrade Sum of grading kilometers traveled (km) U.S. EPA 2002 Equation E-23
Sqrade Average grading speed (kph) 11.4 (mean value for graders) U.S. EPA 2002 Equation E-23
NA-grade Number of times site is graded (unitless) Site-specific U.S. EPA 2002 Equation E-23
By Grader blade length (m) Site-specific U.S. EPA 2002 Page E-28
M Unit mass emitted from tilling operations (g) site-specific U.S. EPA 2002 Equation E-24
IStill Soil silt content (%) 18 U.S. EPA 2002 Equation E-24
Actill Areal extent of tilling (acres) Site-specific U.S. EPA 2002 Equation E-24
Ac-grade Areal extent of grading (acres) Site-specific Necessary to solve 5 VKT 54e in U.S.
EPA 2002 Equation E-23
Ac_doz Areal extent of dozinging (acres) Site-specific Necessary to solve 3 VKT a4 in U.S.
EPA 2002 Equation E-22
Na-tin Number of times soil is tilled (unitless) 2 U.S. EPA 2002 Equation E-24
Chronic Volatilization Factor and Soil Saturation Limit Variables
IVFg olatilization Factor - Los Angeles (m3/kg) Contaminant-specific U.S. EPA. 2002 Equation 4-8
Csat Soil saturation concentration (mg/kg) Contaminant-specific U.S. EPA. 2002 Equation 4-9
Q/Cyq Inverse of the Mean Concentration at the Center ofa  68.18 U.S. EPA. 2002 Equation 4-8
0.5-Acre-Square Source (g/m2-s per kg/md)
A Dispersion constant unitless 11.9110 (region-specific) U.S. EPA 2002 Exhibit D-3
Ag Areal extent of the site contamination (acres) 0.5 (range 0.5 to 500 ) U.S. EPA 2002 Equation 4-8
B Dispersion constant unitless 18.4385 (region-specific) U.S. EPA 2002 Exhibit D-3
Cc Dispersion constant unitless 209.7845 (region-specific) U.S. EPA 2002 Exhibit D-3
Da Apparent Diffusivity (cm2/s) Contaminant-specific U.S. EPA. 2002 Equation 4-8
m Exposure interval (s) 8.2x108 (used for unlimited U.S. EPA. 2002 Equation 4-8
source model)




T Exposure interval (years) 26 (used for mass-limit model) U.S. EPA. 2002 Equation 4-13

Py Dry soil bulk density (g/cm3) 1.5 U.S. EPA. 2002 Equation 4-8
02 Air-filled soil porosity (L /Lsgj) (n-6yy) 0.28 U.S. EPA. 2002 Equation 4-8
n Total soil porosity ( Lygre/Lsoil) (1-(Pu/Ps) 0.43 U.S. EPA. 2002 Equation 4-8
Bw Water-filled soil porosity (L ater/Lscil) 0.15 U.S. EPA. 2002 Equation 4-8
Ps Soil particle density (g/cm3) 2.65 U.S. EPA. 2002 Equation 4-8
S Water Solubility Limit (mg/L) Contaminant-specific EPI Suite
Diy Diffusivity in air (cm?%/s) Contaminant-specific U.S. EPA. 2001
H' Dimensionless Henry's Law Constant Contaminant-specific EPI Suite
Diw Diffusivity in water (cm?/s) Contaminant-specific U.S. EPA. 2001
Ky Soil-water partition coefficient (L/Kg) (Kycxfoc) Contaminant-specific U.S. EPA. 2002 Equation 4-8
Koc Soil organic carbon-water partition coefficient (L/Kg) Contaminant-specific EPI Suite
foc Organic carbon content of soil (g/g) 0.006 U.S. EPA. 2002 Equation 4-8
ds Average source depth (m) Site-specific U.S. EPA 2002 Equation 4-13
Subchronic Volatilization Factor for Unlimited Source and Mass-limit Equations

Fsc Subchronic Volatilization Factor (m3/kg) Contaminant-specific U.S. EPA 2002 Equation 5-14

Q/Cq, Inverse of the ratio of the 1-h geometric mean air 14.31 (for 0.5 acre site) U.S. EPA 2002 Equation 5-14

concentration to the volatilization flux at the center of a
square source (g/m2-s per kg/m3)

A Dispersion constant unitless 2.4538 U.S. EPA 2002 Equation 5-15
Ac Areal extent of the site soil contamination (acres) 0.5 (range 0.5 to 500 ) U.S. EPA 2002 Equation 5-15
B Dispersion constant unitless 17.5660 U.S. EPA 2002 Equation 5-15
Cc Dispersion constant unitless 189.0426 U.S. EPA 2002 Equation 5-15
Da Apparent Diffusivity (cm2/s) Contaminant-specific U.S. EPA 2002 Equation 5-14
T Total time over which construction occurs (s) site-specific U.S. EPA 2002 Equation 5-14
Py Dry soil bulk density (g/cm3) 1.5 U.S. EPA 2002 Equation 5-14
Fo Dispersion correction factor (unitless) 0.185 U.S. EPA 2002 Equation 5-14
02 Air-filled soil porosity (L,;/Lsgi) (nN-6y) 0.28 U.S. EPA 2002 Equation 5-14
Total soil porosity ( Lpore/Lson) (1-(pp/Ps) 0.43 U.S. EPA 2002 Equation 5-14
Bw Water-filled soil porosity (Lyater/Lscil) 0.15 U.S. EPA 2002 Equation 5-14
Ps Soil particle density (g/cm?3) 2.65 U.S. EPA 2002 Equation 5-14
Dia Diffusivity in air (cm?%/s) Contaminant-specific U.S. EPA 2001
H' Dimensionless Henry's Law Constant Contaminant-specific EPI| Suite
Diw Diffusivity in water (cm2/s) Contaminant-specific U.S. EPA 2001
Kq Soil-water partition coefficient (L/Kg) (Kyc*foc) Contaminant-specific U.S. EPA 2002 Equation 5-14
Koc Soil organic carbon-water partition coefficient (L/Kg) Contaminant-specific EPI Suite
foc Organic carbon content of soil (g/g) 0.006 (0.6%) U.S. EPA 2002 Equation 5-14
Total time over which construction occurs (year) site-specific (T=ED) U.S. EPA 2002 Equation 5-17
ds Average source depth (m) Site-specific U.S. EPA 2002 Equation 5-17
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